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EXECUTIVE SUMMARY

Introduction

We would never expect a pilot to be able to fly an airplane without a fully-functioning navigational system, or ask a
doctor to heal her patients after taking away her diagnostic equipment. Without these tools, pilots would be unable
to make the countless course corrections they need to fly the safest and most efficient route, and doctors would be
much less accurate when determining whether a particular treatment was helping or not. Similarly, we should
ensure the same level of support for California’s education system, so that we have the best equipment and
information at hand to make the critical decisions that affect the lives of our students. For example, we need to be
able to:

¢ Determine which sets of courses may best lead to success in college or various work environments, so that
students and families can make choices accordingly

¢ Establish what kind of professional development equips teachers to thrive in their careers for many years

¢ Identify which of the reform programs upon which millions are spent are truly working and have the greatest
impact on student achievement

* Provide transparency for parents, students, and other stakeholders about schools and the education system so
that they can participate in a fully-informed way.

The purpose of this paper is to: identify gaps such as the ones above for all of the stakeholders in California’s
education system, describe benefits of addressing those gaps, and develop an implementation road map for
addressing the gaps. The intended audience is broad, ranging from parents to teachers and principals to state
officials to advocacy groups; this is in recognition of the joint responsibility and broad base of cooperation required
to implement the recommendations offered.

Where we are now

There are examples of world-class teaching and learning throughout the state. California has some of the best
schools in the country, many of which operate under challenging constraints. The state has demonstrated a
commitment to education, with several important reforms having been achieved in recent years. California has
implemented impressive new standards and accountability systems, and math and reading scores on the California
Standards Test (CST) have seen real, consistent improvements over the past 5 years. This is a significant
accomplishment of which our schools should be proud, especially given that this improvement has been achieved
within the context of California’s content standards for what students should learn in each grade, which are among
the most rigorous in the nation. California should also celebrate the 300,000 teachers who enter their classrooms
every day with the purpose of serving the needs of all the students in our public schools. This dedicated group,
along with the non-teaching staff in the schools, districts, and the state who support their work, is the system’s most
important resource.

There still is a need to do dramatically better. In 2007, only half of our elementary and middle (grades 2-7) students
achieved above a basic level on the Mathematics California Standards Test (CST), and only 45% did so on the
English CST. Furthermore, there continues to be an achievement gap for some students, such as poor children,
certain ethnic groups, and children who are learning English as a second or third language.

Not only is serving our state’s children fully and equitably a moral duty, it is an economic necessity. The lack of
qualified graduates leaves us with a skilled labor gap that is only going to grow over time; the state is currently
projected to produce 100,000 fewer skilled workers than we need each year. A recent study from the California
Dropout Research Project estimates that the state benefits by nearly $400,000 in present-value terms for each



additional high school graduate (through increased taxes plus lower crime, health, and welfare costs). Using that
estimate as a guide, California is on track to lose $40 billion annually unless it is able to improve the effectiveness
of its system.

Where we want to go

As critical as this situation is, hope is provided by a number of examples of schools and districts—many of them
here in California—that are tackling these challenges and succeeding. One can find numerous places where
students are mastering California’s highly rigorous academic standards. The connection that runs through these
examples of success is “continuous learning through the use of data.” Described simply, a continuous-learning
system is one that has defined processes for getting better over time—for example, a school district that uses
evaluation forms to improve its professional development offerings each year.

This project has identified four practices as the main components of continuous learning and improvement:
rigorously using information to drive decision-making; sharing best practices across the system; encouraging
innovation; and supporting improvement through meaningful professional development. Although these practices
may look different in different settings, some form of them is common to the highest-performing organizations and
systems. This paper describes how to foster these practices across California’s education system.

Two assumptions underlie the application of continuous learning through the use of data to education in California.
The first is that data may be able to help facilitate continuous-learning practices. Data by itself will be neither
sufficient nor necessary to drive change, and implemented without the right supports it is certain to be ineffective or
potentially detrimental. However, done in the right way, data can be used to support efforts that are otherwise
ongoing. The second assumption is that the practices of continuous learning apply to all of the education system’s
stakeholders. In the ideal continuous-learning environment, all stakeholders would have the data they need for
regularly improving the system:

¢ Students and parents have easy access to accurate information about local schools that they use to make
decisions about enroliment and course selections, among many other important decisions

* Classroom teachers are able to share their best ideas with colleagues throughout the state, unimpeded
by geography

¢ State policymakers can reliably tell which programs are making the biggest difference for students, and use that
information to inform funding decisions

* Researchers use data, in a way that preserves privacy, to rigorously answer critical questions about what works
without unnecessary administrative barriers and delays

¢ Taxpayers have visibility into the education system'’s finances, operations, and successes

* These examples are not comprehensive; they illustrate only a few of the countless ways stakeholders in the
education system can act to continuously improve it.

How to get there

The recommendations in this paper are intended to facilitate behaviors such as the ones described above through
the use of data, and encompass four steps:

¢ California should continue building the longitudinal student and teacher data systems (CALPADS and
CALTIDES) that are currently underway

¢ Starting immediately, California should enhance the quality, accessibility, completeness, and basic use of its
current K-12 data systems



* Next, California should expand the use of that information and data by building more advanced systems
¢ Lastly, California should create interagency linkages to better inform decisions using data beyond K-12.

By following these steps, California can build on the passion and knowledge that exists within the state and have a
significant impact on our state’s education system. Certainly, specific tasks like the ones listed in the introduction—
ensuring that students are well-prepared for work or higher education, and determining which academic
interventions are the most effective uses of resources—would be greatly facilitated. More importantly, these
practices, while not the single cure-all for our education system'’s challenges, together unlock the power of the
system to improve itself.




PROJECT APPROACH

This report and the enclosed recommendations are intended to provide a framework for the state of California in
developing and implementing comprehensive statewide student data. The recommendations are presented in
steps as the system will need to be constructed incrementally over time, building on success and incorporating
factors such as available funding, evolving best practices, and changing needs.

1. The starting point for this project was the identification of the four basic practices of continuous learning; these
were distilled from published research and a collection of case studies of high-performing organizations. The
examples and case studies used were focused on education systems in California, but also included several
from other states and from outside the education sector.

2. The next step was to conduct research on the information needed by the education system’s stakeholders,
including students, parents, teachers, community-based organizations, school and district leaders and staff,
state policymakers, researchers, and employers. In all, over 200 individuals representing over 100 organizations
(including schools and districts) gave input through a combination of one-on-one interviews and facilitated group
discussions. This research was supplemented with a review of the literature on this topic.

The two basic research questions were: what would the ideal vision of continuous learning in California’s
education system look like, and what (if any) kind of data might help achieve that vision? The following set of
principles were used to guide the pursuit of the answers to these questions:

* The overall objective is to support student achievement by improving the decisions and practices that impact
the education of our students

* Work on this topic has already been begun, and progress already made, in California; the recommendations
build on existing systems and successes and expand on plans that are already in progress

* In addition to supporting overall achievement, the recommendations are intended to help support the work of
closing the achievement gap

* While data may be part of the solution, data are not the whole solution; therefore, the recommendations
address key factors such as local capacity

* Any new systems must protect privacy for students and educators alike, and maintain the security of the data
* The recommendations allow the system to be built over time and to adapt to evolving needs.

3. In parallel with this research, the project included a survey of the data already collected by California’s education
data systems, including both K-12 and non-K-12 systems. This survey provided the “starting point,” that is, the
basis from which the recommendations would expand.

4. Together, this research was combined to create a detailed vision for continuous learning in California: a vision
for an environment in which all stakeholders in the public education system have full access to the information
that they need to make important decisions that support the achievement of students.

5. Lastly, this vision was translated into a series of recommendations for California to follow. The
recommendations are presented as a series of steps that describe the pathway from the current situation to the
ideal vision laid out by the various stakeholders of the system.

This project was led by the California Department of Education (CDE) and the Office of the Governor of California
and jointly funded by the Bill & Melinda Gates Foundation and the William and Flora Hewlett Foundation, at no cost
to taxpayers. The research and analysis on which this report is based was conducted by McKinsey & Company.



THE PRACTICES OF CONTINUOUS LEARNING

This section provides a more detailed overview of the four practices of continuous learning (for the full discussion
please see Appendix A). Each practice is described briefly, with an example of how data may be used to support it.
These examples are not limited to the classroom—they reference district operations and parental support, for
instance—but each has the same goal, which is an improvement in student achievement.

1. Rigorously using information to drive decision-making

Much of the value of a continuous-learning environment comes from the incremental but ongoing improvements
that occur as a result of using data to check progress against set goals, and adjusting plans to account for those
data. This description may sound technical, but in practice this behavior is common sense. For example, consider
a school district operations officer who notices that the students along a particular bus route tend to have more late
arrivals than average. She examines that bus route and discovers that it doubles back on itself unnecessarily. She
therefore decides to simplify the route, and in the following weeks keeps track of the timeliness of the students in
guestion. If she is successful, these students will have the benefit of a more effective start to their instructional day.

Though quite simple, this example illustrates the four basic steps of data-driven decision-making: posing an
important question that reflects one’s priorities (“Are the bus routes efficient?”); using data (tardiness records) to
answer that question; developing a plan on the basis of the results (rerouting the bus in question); and reviewing the
measurements to determine whether the plan was successful. With these new results, the cycle starts again.

The simple example also illustrates another key point—that although the information used to drive decisions need
not be stored in a complex computer system, sometimes there is a role for technology. For example, the example
above becomes much easier to imagine if the district officer has access to a system that links student records
(tardiness) with operations records (bus routes).

2. Sharing best practices across the system

Educators, like professionals in any industry, learn a lot of what they need to know from their colleagues. This
sharing of ideas and learning from each other happens already, both formally through organized meetings, and
informally through conversation in teachers’ lounges. These methods of collaboration can be highly effective.
However, there are also limits—educators will be most likely to share ideas with colleagues who are nearby,
whether in the same region or on the same floor. Furthermore, these modes of collaboration presuppose that
stakeholders are already connected to each other personally, or receive invitations to the organized meetings. The
ability to share would benefit by removing these barriers, so that educators and parents facing similar challenges
would be able to share ideas without being geographically close to each other, and even without knowing each
other personally beforehand.

Thus, the guiding question for this practice is: “How does the system ensure that people who need a piece of
knowledge have access to it?” In the ideal environment, those parents would be empowered to easily learn how
best to support the literacy of their child (and, by engaging in the practice of data-based decision-making, would
know when additional literacy support was necessary).

3. Encouraging innovation

While data-driven, decision-making results in a steady stream of small improvements—and this steady stream
accounts for most of the value of a continuous learning system—sometimes improvements come in larger steps,
through more major innovations. A hallmark of a well-designed continuous-learning environment is that innovation
is ingrained in the culture so that it is not limited to accidental or reactive contexts. In order to achieve this, an
organization needs to be thoughtful about the creating, testing, and scaling of new ideas.



The testing and validation of new ideas requires an awareness of what each innovation is meant to accomplish, and
a method of measuring that desired outcome. Here it shares some attributes with data-driven decision-making;
namely, questions must be asked and data must be collected and analyzed to answer those questions. Because of
this commonality, the tools we can use to facilitate decision-making can be used to facilitate innovation. For
example, the linked student information and operations systems that is used to uncover inefficiencies in bus routes
can also be used, with the right other processes in place, to help innovate new ideas about reducing absences
(among other purposes).

4. Meaningful professional development

The phrase “professional development” is often used in a limited way, to refer to the workshops that teachers attend
after school or on weekends. However, in this paper, the phrase is used more expansively; it refers not only to
teacher workshops but also: the informal coaching that occurs between teachers and their peers; the organizations
principals participate in to improve their instructional leadership; the training that district staff is given; informational
sessions for state-level policymakers about educational topics; and community meetings for parents about school
operations—to name just a few other categories. In essence, the phrase “professional development” is meant to
invoke the full set of potential activities that develop the skills that education stakeholders need to make the most of
the system. An important feature of these activities is that they often take place in “communities of practice”—that
is, among groups of educators that form around similar objectives. Appendix A has a fuller description of the forms
that these activities can take.

With respect to the recommendations, professional development is mentioned in two main ways. The firstis a set
of recommendations geared specifically toward using information to make professional development more
effective—the idea being that teachers (or principals, or district staff, or parents) should exit each professional
development activity knowing that it was worth their time. As with the other practices, one can imagine how
technology can facilitate this goal; for example, technology can make it easier to categorize and find professional
development offerings that are targeted to the particular goals and challenges in a specific classroom, thus giving
educators more of an opportunity to make the greatest difference for their particular students. This kind of
facilitation can happen while preserving the ability of local systems to create and tailor professional development
that best meets the needs of their local environments.

The second way that professional development comes into the recommendations is more pervasive, and inverts the
relationship between the practice and technology. Whereas the examples above describe how technology can
facilitate the continuous-learning practices, professional development is critical to supporting the effective use of
technology. This point cannot be overemphasized: Without quality professional development for all potential users
of technological tools or data systems, the potential of the technology to provide real value disappears. In addition
to professional development about the use of data, professional development is needed for the creation of data—for
example, the judgment that is inevitably involved when new information is captured and entered.

Continuous learning in other sectors

Public education systems are unique environments with much at stake, and comparisons between educational
institutions and organizations in other sectors must be drawn carefully. There are risks to applying lessons from the
private sector or other public domains into education without the necessary adaptation to the particular
characteristics of schools and districts, for example.

With that acknowledgement, examples of continuous-learning practices—and the technological infrastructures that

help to facilitate them—abound in other sectors as well. Three examples are provided below; additional detail is

provided in Appendix A.

¢ Economic development and poverty reduction. The World Bank is a complex, multinational organization that
aims to use knowledge-sharing to reduce global poverty. In the last 20 years, the Bank has offered an
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increasing amount of support in the form of knowledge to partners in developing economies. At its best, the
Bank can take lessons from one economy and apply it elsewhere. It codifies this knowledge in many forms
ranging from the high level (e.g., policy white papers, economic statistics, step-by-step reform recommendations)
to the very concrete (e.g., the best crops for a 3,000-person sub-Saharan village). The Bank also conveys
knowledge through a range of media including written word, videos, websites, and face-to-face interactions.

Recently, the Bank rolled out a host of processes and practices in order to increase its ability to collect and share
knowledge. As part of the tools to enable sharing, the Bank created a “first-alert” directory of experts on specific
topics as well as a one-stop portal for searching documents and ideas. Finally, it supported forums for
knowledge-sharing including the creation of subject communities that met regularly to share knowledge in their
area. These efforts have dramatically improved the ability of people at the Bank to efficiently find the information
critical to the performance of their jobs.

Health care. In another case study, a regional hospital system in the U.S. whose mission was to offer an
integrated health-care delivery system that provided patients a continuum of coordinated high-quality care
wanted to reduce physician errors and improve patient care. In addition, it wanted to embed everyday
knowledge-sharing (about medical information on diseases, syndromes, medications, etc.) into everyday work
processes. As a first step, the organization developed technological tools to automate and monitor prescriptions
and orders for lab tests. These tools were then linked to a single database of clinical best practices, and further
linked to a patient medical record database. This allowed the physician to automatically check the information in
multiple databases that pertained to his or her patients.

In addition, new features were added to remind physicians to check up on certain tests and procedures, enable
physicians to consult with each other real-time via teleconferencing, and provide access to journals, periodicals,
and textbooks through an integrated internet portal.

As a result, serious order-entry prescription errors were reduced by 55%, allowing the organization to prevent
unnecessary hospital stays and adverse drug events.

Energy use and production. Increasingly, utilities and other energy-intensive companies are beginning to apply
the concept of smartgrids to their businesses. In essence, smartgrid technology brings communications and
computing infrastructure to electric-power networks in order to increase energy efficiency through feedback on
real-time usage and pricing, reduce operating costs through advanced metering infrastructure, and increase
reliability through the intelligent routing of power. For example, by drawing on detailed information that shows
exactly where and when energy is being used, and using the analysis of that information to test and measure
new practices, a utility, company, or even individual user can change behaviors to maximize the desired results
(for example, lowering cost). Though this concept and the technology to support it is relatively new, over time
they will drive large improvements by increasing energy productivity, reducing cost, and reducing greenhouse
gas emissions.

Although these examples cannot be applied directly to education, they provide support for the belief that it is
possible to provide the functionality that education stakeholders asked for in interviews.

A note on the need for rigor and quality control

Before describing in detail how to enable the continuous-learning practices. it is important to note that if the
practices are truly to lead to increased student achievement, they must be applied with rigor. For example, the
evaluation of professional-development programs cannot be performed simply on the basis of satisfaction surveys;
the methodology may include measurements of student outcomes, and above all must be agreed upon and
consistently applied. Although the development of such analytical methodologies is not addressed in this paper, it
is noted as a non-trivial requirement for continuous learning to lead to real results.
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OVERVIEW OF THE RECOMMENDATIONS

Progress toward the vision of continuous learning can be described as a series of steps. These steps indicate a
general sense of timing, but are overlapping. Importantly, the initial work for each of the steps can start now, as
some of the requirements for the later ideas can most efficiently be put in place in the near term.

¢ California should continue building the longitudinal student and teacher data systems that are
currently underway

¢ Starting immediately, California should enhance the quality, accessibility, completeness, and basic use of its
current K-12 data systems

* Next, California should expand the use of that information and data by building more advanced systems
* Lastly, California should create interagency linkages to better inform decisions using data beyond K-12
Step 0: Continuing to build the foundation

California has already begun the work of meeting the needs through two new systems that are currently being built:
the California Longitudinal Pupil Achievement Data System (CALPADS) and the California Longitudinal Teacher
Information Data Education System (CALTIDES). These systems, when completed, will be able to track critical
educational information at the individual student and teacher level, while maintaining privacy. This gives rise to a
host of new capabilities, including being able to have instant access to a transfer student’s past records, being able
to determine with precision where teachers with particular credentials are working, and being able to accurately
report school dropout rates.

Along with several other key systems, CALPADS and CALTIDES form the core K-12 information systems upon
which the recommendations are based. For example, these systems take us a long way toward meeting the
requirements for effective data systems laid out by the Data Quality Campaign (more detail on the elements
suggested by the DQC is provided in Appendix G). As such, the continued implementation of those systems is
considered to be “Step 0” of the recommendations and is listed accordingly.

However, as these new systems do not completely address the needs identified in the research, this paper
describes three additional necessary steps. These steps—especially Step 1, which deals with quality and access—
should be pursued immediately, without waiting for CALPADS and CALTIDES to be finished.

Step 1: Quality, accessibility, completeness, and basic use

The main rationale for this step is that although current systems—especially when one considers what is planned
for CALPADS and CALTIDES—contain much of the raw data that stakeholders need for information-driven
decision-making for increasing student achievement, those data are not necessarily ready for extensive use. Users
cited concerns about the accuracy of the information in education data systems and the ease of pulling together
data stemming from multiple sources. In addition to possible errors in data entry, the use of data across systems
(for example, comparing data from two districts) raised the possibility that two different systems might have
conflicting information—for example, one system might use the nickname “Jon” where another spells out the full
name “Jonathan.” Though seemingly trivial, these kinds of inconsistencies can be a heavy burden on individuals
trying to use the system.

In addition to accuracy, users expressed a desire for educational information to be easier to access. An example of
this need is illustrated by the School Accountability Report Card (SARC). This is an annual report required of each
public school in California. The SARC is intended to provide parents and others with a snapshot of the key details
regarding each school; one use may be to make better-informed decisions about enrollment. However, several
problems exist with the SARC. It is often a long document, and it is sometimes difficult to find a particular piece of
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information within it. Furthermore, each district may use a different format for this report, and may make it
accessible in different ways. The lack of one source and format therefore makes it difficult to compare schools.
Lastly, many parents are still not aware of the document. Because 85% of the information on the SARC comes
from CDE, there is an immediate opportunity to address these challenges. The recommendations are aimed at
challenges such as these. Helpfully, there are several initiatives already in place across the state that can be used
as models. For example, the Governor’s Schoolfinder (www.schoolfinder.ca.gov) website makes it easier for
parents and the public to find information about schools of interest to them, and compare schools across certain
characteristics. Schoolfinder and other similar initiatives should be celebrated and built upon; the recommendations
are intended to do this.

Because access can mean different things to different audiences—whereas researchers may interpret “better
access” to mean “more data,” it may mean “less data but in a clearer form” to parents—the recommendations seek
to balance the needs of various stakeholder groups. However, in general, access means an unfettered ability of
stakeholders to find the information they need to make decisions; any non-identifiable data should be as widely
available as possible.

Lastly, Step 1 includes a recommendation to add ~30 cored data elements and suggests ways to foster the use of
the data, mostly for the practice of information-driven decision-making and innovation at the school and district
level. These represent some of the most basic and straightforward ways to use the educational information
systems.

Cost estimates for Step 1 are $32-66 million in one-time costs and $4-8 million in ongoing annual costs; Appendix E
has the detail behind the cost estimates.

Step 2: Expanding the use of information and data

The next collection of recommendations adds the other two key practices: best-practice sharing and professional
development. In addition, this step builds on information-driven decision-making and innovation by applying it to all
federal, state, and local educational programs. It is worth mentioning that the recommendations in this step are
focused on data that might facilitate these practices, but one certainly does not need a computer or the internet to
collaborate with colleagues, for example. Research was conducted, therefore, to ensure that the recommendations
address an actual need, rather than suggesting data for data’s sake.

The findings were that there are specific applications of technology that make sense for these practices. For
example, e-learning is not likely to replace in-person professional-development (PD) workshops in the near future,
but an online system that could be used to keep track of in-person PD offerings was deemed useful by teachers.
Similarly, though offline networks continue to be the main way that educators interact with their colleagues, there
is an opportunity to draw from the successes of examples like Facebook, Wikipedia, and Amazon to enhance
those networks.

Lastly, the focus on programs included in this step is in recognition of the fact that the wide range of interventions at
each of the governmental levels collectively draws a sizeable fraction of our education budget and other resources.

Step 3: Linkages outside of K-12

The last step is to connect the information in the K-12 system to systems related to other parts of the student’s
academic experience. For example, one of the key needs expressed by families and researchers is the need to
determine what K-12 academic offerings best prepare students for work, or for higher education. Researchers are
interested in this question for purposes of educational policy; parents because they want to guide their children
toward the most beneficial path. Teachers need to appropriately respond to individual student needs. However,
answering these questions requires the ability to follow students from K-12 into the workforce or into college. This
implies a connection between various information systems.

In this step, the connections are divided into three main categories: the “outputs” of K-12, which are employment
and higher education; the “inputs,” which include social services, health, criminal justice, and foster care; and Pre-K,

which flows into K-12. Pre-K is also separated as a category because of the need to start collecting basic 13



information about students in Pre-K programs (the other categories, in general, already have established data
systems). It should be noted, however, that some Pre-K programs are operated through school districts, such as
Los Angeles and Santa Maria-Bonita, that also operate K-12 schools. In the case of those districts, the integration
of Pre-K information would more naturally fall into Step 1. Cost estimates for Steps 2 and 3 together are $24-

77 million in one-time costs and $5-15 million in ongoing annual costs. In total, the comprehensive plan would
require $56-143 million in one-time costs over the next 5+ years, and $9-23 million in annual costs by approximately
the year 2015. These cost estimates (also detailed in Appendix E) are less accurate than those for Step 1; these
figures will need to be updated once implementation begins.

A note on the collection of additional data elements

One of the first aspects of an “education data system” that may come to mind is the list of data elements in that
system—that is, exactly what pieces of data are being collected about students and teachers. While one
recommendation, #4, does directly relate to the collection of additional data elements, the bulk of the
recommendations go beyond data elements and instead focus on connections among systems, tools that help
stakeholders make better use of the information in the system, and the other enablers like training.

Where additional elements are discussed, mainly in Recommendation 4, the recommendations attempt to balance
the desire for more information with the need for privacy and concerns about misuse of information. The resulting
list, included in Appendix C, is limited to only those core elements that are most needed to support the uses
described throughout the document.

A note on the cost estimates

Though rough cost estimates are included above and in Appendix E, at least two major questions pertaining to
funding are unresolved—namely, “will the financial benefits of these ideas outweigh the costs?” and “if so, what will
be the sources of funding?”

In answering the first question, an important consideration is that in addition to the potential improvements to
student achievement, many of the recommendations may result in financial savings. For example, the elimination
of redundant data collections and the simplification of the error-correction process reduce cost and save effort.
Some of these estimates have been provided with the cost figures. More difficult to quantify, but perhaps
correspondingly larger, are the potential savings from spending the education budget more efficiently and
effectively, especially once programs and other efforts are more systematically evaluated for results. No estimate
for these savings is provided.

The second question is made more complicated by the fact that many of these ideas are intended to be
implemented on a statewide basis, with benefits that are often focused at the local level (Recommendation 5, on
formative assessments, is an example). Although focused on the costs incurred at the state level (for statewide
functionality), this paper does not specify the optimal allocation of costs across different governmental levels or
across potential private sources such as businesses or foundations.

Lastly, these cost estimates:

¢ Are based on estimates of the additional human resources, hardware, software, and project management and
oversight needed

¢ Do notinclude costs or savings at the local level, nor the issue of mandated costs for local systems

* Do notinclude the cost of CALPADS and CALTIDES, although the functionality offered by these planned
systems makes it easier, and less expensive, for California to implement Steps 1 through 3

¢ Are estimates and are not meant to replace vendor quotes.
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A note on the current context of data in districts

These recommendations are intended to address districts across the state; however, current data systems vary
greatly from district to district. Whereas some districts have basic systems, others—especially large districts—have
advanced systems with advanced functionality. Therefore, the benefits offered by these recommendations also vary
from district to district.

For districts with less advanced systems, most or all of the recommendations in this paper represent new
capabilities. For districts with more advanced systems, some of the recommendations may refer to capabilities they
already possess, but there is a benefit in scale. In some cases this scale benefit is one of cost. For example, error-
correcting tools may be less expensive when purchased on a statewide basis, and this savings would be available
to districts that otherwise would have purchased those tools. In other cases, the scale benefit is one of compatibility;
even a large district with an advanced data system will find more value in that system if its data are able to be
shared with other districts across the state.

A note on the format of the recommendations

The four steps (Step 0 — Step 3) introduced at the beginning of this section are detailed in the following pages using
the following format. First, each step is divided into major recommendations; these recommendations are numbered
0 through 10 and are summarized on the first page of Appendix B.

Second, each major recommendation is divided into minor recommendations, using decimal numbers (e.g., 1.1 or
10.4). These minor recommendations contain the individual actions that are required to fully implement the major
recommendation. Lastly, the minor recommendations are grouped into three categories:

¢ Data, information, and tools
* Governance, policies, and funding
¢ Culture, training, and incentives

The primary focus for this project is the first of these categories. However, the others are as critical to the
successful implementation of these recommendations as the technology itself. Because of this, the
recommendations that follow include, in their detailed descriptions, specific initiatives in each of these categories.
The initiatives in the first—data, information, and tools—are fleshed out in much more detail, but the others are
included to illustrate at least some of the additional work required of all stakeholders in the system in order to
achieve the ideal vision of continuous learning.
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DETAIL FOR STEP 0:
CONTINUE BUILDING LONGITUDINAL STUDENT
AND TEACHER DATA SYSTEMS

Recommendation 0. Continue building CALPADS and CALTIDES and ensure that they can be linked to

other state data systems

Because the plans for CALPADS and CALTIDES were already being implemented when this project began, the
details of those systems are not included in this document. However, there is an important nuance in the
recommendation included in Step 0 above. Currently, CALPADS and CALTIDES are being designed as stand-
alone systems. Because of the need in later steps to create linkages between these systems and others, the
features that allows these systems to link to others, such as for higher education, should be added now. This
linking feature is an addition that would not alter the basic structure of these or other systems. Rather, it is
essentially a piece of software than can be added on to facilitate the future evolution of the system; doing so while
the system is being built is likely to be more efficient than waiting.
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DETAIL FOR STEP 1:
QUALITY, ACCESSIBILITY, COMPLETENESS,
AND BASIC USE

Recommendation 1. Improve quality and timeliness of existing data collections

As mentioned above, information in the current systems needs to be accurate. In addition, the processes for
ensuring this accuracy should have the benefit of increasing efficiency, and therefore speed and timeliness. The
ideas below are intended to address these goals.

In addition, this recommendation includes suggestions that are intended to prepare the systems for the later steps.
Specifically, although linkages between various data systems are included in Step 3, there are various preparatory
steps that are better done ahead of time; some of these steps are included here.

Data, information, and tools

1.1 Provide additional advanced data-quality tools to schools, districts, and county offices of education
to improve data at source for key state-level collections
Currently, the process for collecting statewide data—for example, student records—is that data are entered at
schools and districts and sent to the state systems by upload or by sending CDs. Once collected at the state
level, the data are checked for errors, and if errors are found, requests for corrections are sent back to the
original schools and districts. This back-and-forth of the data creates delay, wasted effort, and increased
opportunity for errors.

Instead, districts should be provided with automated error-checking tools that are used when the data are first
entered. These flexible software-based tools can monitor data as it is being entered and catch a wide variety
of errors—for example, entering a student’s age in the place for her gender, or duplicating a student entry
because of a misspelling of the name. These tools can also automate some of the entry—for example,
automatically filling in a city and state when the zip code is given. Lastly, the tools can offer pop-up help
screens when the individual entering data has a question about a particular element. The dual benefits of
these tools are both an improvement in accuracy and the saving of time and money.

1.2 Develop acommon datadictionary for core education-specific elements for P-20 and non-education
state systems
Step 3 of the recommendations includes building linkages between various systems, including Pre-K, higher
education (P-20), and others. A concern that arises from this recommendation is that different systems may
have inconsistencies in how they capture information. For example, one system may capture a middle initial
while another uses a middle name, or one may allow an individual to have only one ethnicity while another
allows a combination. Because of this, there is a need to have a “translating” table that can bridge across
these kinds of differences. This table can be developed and implemented now, yielding the benefits of clear
consistent definitions for the systems that use them before the linkages in Step 3 are built.

Governance, policies, and funding

1.3 Develop cross-agency data-management organization
One of the complications of linking various data systems (this is in Step 3) is that the individual agencies that
own the data systems have their own policies for managing those systems. The creation of linkages between
systems, or new data elements, or new data systems altogether, will give rise to many policy questions that
need to be answered before the full set of linkages is complete (for this reason, this initiative is included within
Step 1). For example, in implementing the recommendations laid out in this paper, California would need to
answer (among other questions):

* How is accountability arranged throughout the system, and which individual has ultimate accountability for
ensuring that the system meets the needs of all of the stakeholders it serves? 17



* How is data quality defined, measured, and enforced?

* Who is given access to identifiable (or otherwise private) data?

* How should redundant systems be integrated?

* What changes to the system will be made over time, in response to changing user needs?

This paper suggests neither the answers to these questions nor the exact process used to answer them.
Instead, it highlights the need for a governance model to answer questions like the ones above. In many of
the recommendations that follow, specific references will be made to this initiative (1.3) to add detail to the
kinds of responsibilities the model must address.

Also, although this paper does not advocate a specific model, California can look to other states for options.

The illustrative organization charts below are based on Florida (option 1) and Tennessee (option 2) and can
be considered as possible models.
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1.6

Enhance data audit field visits for all collections using a sampling methodology

A limited set of state data-quality audits should be conducted to check that the tools and other processes are,
in fact, resulting in accurate data. These audits can be conducted using a random sampling method in
conjunction with local governance bodies.

Provide districts and counties with an integrated calendar of data collections

Because state systems like CALPADS pull information from so many sources, it is critical that there is a
common understanding of when the data must be updated. For example, if CALPADS is used to produce a
report on drop-outs on a certain date, all of the sources must have updated their enroliment information
before that time. Providing a calendar that includes these important milestones helps to ensure that reports
are accurate; in addition, local districts will be better able to make use of the systems if the timing of the
updates in transparent.

Invest adequate resources for data-quality initiatives

This paper includes a rough estimate for the financial costs of all of the recommendations in Appendix E, and
each numbered recommendation includes language referring to these investments. Although repetitive, this
is meant to emphasize that results are impossible without an appropriate level of investment.

In addition to the estimates laid out in Appendix E for Recommendation 1, stakeholders at both the local and
state level may provide other non-financial resources, such as time or hardware. Estimates for the local cost
range from $10-$30 per student for the initiatives within Recommendation 1.

Culture, training, and incentives

1.7
1.8

1.9
1.10

Provide analytical reports back to the districts and schools as a key incentive to improve data quality
Develop rewards and appropriate consequences for schools, districts, and county offices of
education that promote maintenance of good-quality data

These two initiatives suggest some ways to provide incentives for high-quality data. The most effective
incentive is usefulness; if the state data collections produce information that individuals at the local level can
use to improve student achievement, the goal of accuracy and timeliness becomes a shared goal. Therefore,
any planning for statewide collections should include this objective. In addition, there is a range of other
incentives that California can consider, from public recognition for high-quality data to eligibility for funding. A
difficulty that is introduced with these external incentives, however, is that measuring data quality may be
difficult. This paper does not include recommendations for specific rewards and consequences; that decision
must be carefully considered by policymakers.

Develop effective modes of data-quality certification and training

Integrate data training into pre-service and ongoing educator and administrator professional
development

Lastly for Recommendation 1, California should develop a training program that covers the topic of data
quality. This program can be integrated into training programs that cover the use of data, and may be worked
into other professional development for district and school staff. Kansas offers a model for a dedicated
certification program for data entry personnel that California may consider called Kansas Individual Data on
Students (KIDS) Data Quality Certification. In addition, California has launched similar efforts in the past,
including a program with Microsoft as a partner that provided technology training for educators.
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Recommendation 2. Improve transparency of information for all users by ensuring access to data and

developing user-friendly interfaces and reports

This recommendation has two main goals: making sure that education information can be found easily by those
who need it, and making sure that the information is presented in an easy-to-use way.

Data, information, and tools

2.1 Consolidate existing state education reports into a statewide education portal
One of the key parts of this recommendation is a “one-stop-shop” for education information. As mentioned
previously, one of the key challenges that the public faces is not a lack of information, but rather difficulty in
finding what's available. This education portal, which would be web-enabled, would contain pointers to
existing sources of education information within privacy guidelines. For example, CDE’s Dataquest site
would be linked to the portal. In addition to aggregating these sources, the portal would give users the ability
to log in and have access to personalized information based on their role. Teachers would have access to
personalized information about the students in their class; students would have access to their own records.
Either one would be able to much more easily answer the questions: how is the student doing in the class,
and exactly where does he or she need the most attention? In addition, automated data feeds should be
provided to approved users; these would enable researchers or third parties quicker access to large
databases (these databases would not in general have personal identifiers).

There is a natural tension between the desire to provide easier access and the need to maintain both privacy
and security of the information. The technical specifications included in Appendix D provide more detail on
ways to balance both needs; California can also look to the models provided by online financial services or
certain government services to inform the design of this system.

2.2 Improve the accessibility of the School Accountability Report Card (SARC)
As mentioned previously, the SARC is a required publication for all public schools in California that is
intended to provide important information about each school to the public. However, potential SARC users
often do not know about it, or find it difficult to navigate. The state should provide districts with simplified
dynamic templates for this report. These templates would include all of the elements required for the SARC,
but would arrange the information is a form that is easier to use. Several third-party vendors provide models
for such a template.

In addition, the report should be available in various formats, including paper and web-based. And addendum
to the report might include interactive school reports based on surveys and comments from school
stakeholders (for example, staff, students, and parents). A model of this is provided by Schoolfinder
(www.schoolfinder.ca.gov), an initiative launched by the Governor to make it easier for parents and the
general public to compare schools that are of interest to them.

These templates would be optional—numerous districts already have programs to improve the usability of
their SARCs; these would not be affected, for example. However, given that 50% of districts use the
templates provided by CDE, these updates would be impactful.

2.3 Ensurethat individual school, district, and state performance is reported by subject (i.e., math,
reading) and by subgroup
A key public need relating to education data is to understand the performance level of a particular school or
district. In order to effectively do this, the public needs access to information that is simultaneously detailed
and easy to understand. Currently, although there are several ways for the public to get a sense of how their
schools and districts are doing, there is no easy way for a parent, for example, to know how a school is
performing on a specific subject like math or language arts. The results of the California Standards Tests
(CSTs) are available by subject but are presented in tables and are difficult for the average parent to interpret
and compare. California needs an indicator that falls in the middle of the spectrum for both specificity and
simplicity.

20



2.4

25

2.6

Standardize the “look and feel” of education reports by developing format standards, interactivity,
and common data definitions for education data reports and school data websites (opt-in)

This recommendation is a generalization of the ideas presented above for the SARC. As schools and
districts make more information easier to access for the public, they should be able to draw on common
presentation standards at their option. For example, districts might decide to adopt similar-looking formats for
student transcripts, or similar designs for the “parents’ resources” section of their websites. This would
facilitate the public’s ability to interpret and compare across district lines.

Support ongoing last-mile network upgrade effort for remote and capacity-constrained schools

and districts

California has undertaken impressive efforts to ensure that all schools have internet connectivity and
computer resources more generally. This is a recommendation to continue that work with a focus on the
areas that currently have the least resources. Specifically, it makes the most sense to upgrade equipment in
5-10% of California’s public schools.

Translate all state data reports and websites into the languages most spoken in California

The languages spoken in California are too numerous to count, and it would be impossible to translate all
education resources into every one of them. However, currently there are numerous resources, such as on
the CDE website, that are available only in English. These should be made available to the languages that
are spoken by significant portions of the population.

Governance, policies, and funding

2.7

2.8

2.9

Ensure access to non-identifiable raw education data (e.g., the information contained in the
Standardized Testing and Reporting header sheets) for all stakeholders and to identifiable data based
on user's access privileges

The phrase “non-identifiable” in this recommendation refers to education data that do not link to individuals,
whether students or adults. Therefore, users of this data would not be able to identify any particular person.
In general, these data are aggregate results, for example at a whole-school level. Access to education
information that is not identifiable should be made easy and immediate, and should allow for users to analyze
it on their own. In addition, identifiable data should be made available to those with appropriate access, in
accordance with privacy and security guidelines. An example is provided by the header sheets for the
CSTs—they record information about instructional materials, allowing one to ask about the impact of using
various materials on test scores.

As an example, the general public should be able to answer almost any question about performance and
characteristics that is asked at a school level (assuming that the school is not so small that one would be able
to determine specific facts about an individual student or staff member). This is true for all public schools,
regardless of type (for example, charter schools, non-traditional schools, etc; in fact, all of the
recommendations in this report pertain to all types of public schools). Such questions include: rates of
student achievement compared to neighboring schools; how the school budget is allocated across major
spending categories; accurate dropout rates; how many students go onto college; etc.

Create a process to review inter-agency data sharing requests across data systems

As linkages are created among various agency systems, especially as described in Step 3 of these
recommendations, a need for policies relating to the flow of information across agencies will arise. The data
management organization referred to in 1.3 should be proactive about designing these policies, and respond
to new needs as the linkages continue to develop.

Invest adequate resources for improving data accessibility
Rough estimates for the financial costs of this recommendation are included in Appendix E.
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Culture, training, and incentives

2.10 Provide professional development and data training at all levels to increase awareness and use of
existing data

2.11 Provide seminars and workshop training to increase educator and administrator computer and
internet usage
Each new option for access will create a need for greater awareness. This awareness should be fostered
within the schools themselves, but also outside the school walls. Training and informational sessions should
be available for members of the public who are interested, and should include policymakers in their scope.
For example, posting explanatory materials on the CDE website, hosting town halls for parents on the use of
new systems, and conducting briefings for state policymakers might be considered.

Recommendation 3. Develop feedback and innovation capabilities to continuously improve instruction,

administration, and policymaking

Recommendations 1 and 2 are intended to ensure that our existing education information is accurate and
accessible. Recommendation 3 suggests additional functionality to that existing information to make it more useful
for the purposes of continuous learning.

Data, information, and tools

3.1 Include feedback capabilities in the integrated statewide education portal, as described in
Recommendation 2.1
The power of the education portal is not only that it provides an access point for all categories of
stakeholders. It also creates an opportunity to provide basic analytic tools that users can tap into in order to
“turn data into information”—that is, it can give users the ability to delve into the data in order to use it to
inform important decisions. A district superintendent would be able to set targets for student grades or parent
satisfaction, track progress in real time, and use those data to inform district policies. Parents would be able
to do the same—using class grades or homework completion, for example—to inform ground-level decisions
about school activities or homework assistance. It is important to note that these capabilities would be made
available within all applicable privacy guidelines.

3.2 Enhance the ability of schools and districts to assess effectiveness of local initiatives using models
like Cal-PASS or the National Student Clearinghouse
Several partnerships have developed in California around the idea of better tying together the rich
warehouses of information that districts and other organizations for use in local decision-making. These
organizations can be used to expand the goal of Recommendation 3.1. Whereas 3.1 is meant to spark use of
statewide data sets, these organizations provide a model for sparking the use of local data sets. First,
California should offer these partnerships the ability to take advantage of statewide data collections,
especially to make sure that the same information is not collected twice for state and local purposes.
Secondly, California can expand these partnerships, and make sure that any district or local organization that
chooses to participate in such an effort can.

These models allow schools and districts to perform analyses on their operations that are too often
impossible. For example, a district with multiple parent outreach programs may have a sense that some are
less effective than others, but may be unable to decide with certainty which ones to expand and which ones
to phase out. Ideally, this district should be able to determine the answers to questions like: which ones have
the highest parent satisfaction? Which programs are most effective at reaching a broad range of parents?
Which ones reach the parents of the students with the greatest needs? Which ones seem to lead to greater
parent involvement, and better student outcomes? Models such as the ones described above allow these

kinds of questions to be asked and answered.
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3.3

3.4

In particular, both Cal-PASS and the NSC, by providing local linkages with higher education systems, are
sources of data regarding post-secondary performance data. These data can potentially be used to help
improve the ability of the K-12 system to prepare students for college, in advance of the statewide linkages
referred to in Recommendation 9.

Provide assessment tools for local counties, districts, and schools to support more frequent
identification, classification, and reclassification of students (e.g., EL students) (opt-in)

Make available survey platforms and items to districts and schools so that they could customize

(as needed), administer and analyze results to track effectiveness in developing a climate of teaching
and learning

These two initiatives are examples of benefits that local entities would be able to draw from the
recommendations, on an optional basis.

Although districts and schools can and do design their own assessments and surveys in order to measure
their progress against goals, there is an opportunity to provide support for these activities at a statewide level.
In the interviews and discussion groups, local educators validated the value that statewide tools would
provide. These tools would include pre-developed surveys, for example, to measure a school’s learning
environment or sense of safety. These surveys would be optional and customizable, thus preserving local
initiative while potentially saving the work and cost of “reinventing the wheel” with respect to the basic set of
questions. The same kind of tool can be made available for more technical uses, such as assessments that
local educators use to classify English-language learners (EL students).

Surveys are called out here as an example because in several districts in California and elsewhere
throughout the country, surveys have been an effective tool for increasing community engagement and for
providing all stakeholders, including parents and students, valuable insight into barriers to improving student
achievement. This use does not diminish the need for other metrics of success as well, nor does it lessen the
need for a rigorous definition of success and analytical process.

In addition to providing pre-developed assessments and surveys, platforms for the administration of these
tools can be provided (several models for survey platforms exist in the private sector).

Governance, policies, and funding

3.5

3.6

Encourage local capacity to design, run, and track pilots

As previously mentioned, organizations that excel as innovators have processes in place that ensure energy
is put into creating and testing new ideas. California can apply this lesson to its education system by creating
pilot teams dedicated to trying out new ideas in partnership with local systems that choose to participate. An
important aspect of this pilot approach is the rigorous use of information systems, such as the ones described
above, to measure results. These pilots would be driven at the state level, with benefits at the local level. An
example pilot program might be focused on an employment internship program for middle-school students,
for which high-school matriculation and eventually graduation is tracked.

Invest adequate resources for initiatives on feedback and experimentation capabilities
Rough estimates for the financial costs of this recommendation are included in Appendix E.

Culture, training, and incentives

3.7

Encourage schools and districts to pilot and track effectiveness of new initiatives. Rewards could
take the form of flexibility in use of funds, superintendents’ awards, public recognition on CDE
website, etc.

The counterpart to supporting innovation (through pilot teams and the technology they use) is celebrating the
results of that innovation. The options for celebration and recognition are numerous and California can
explore a variety.
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Recommendation 4. Enhance existing K-12 data collections by capturing key additional data on students,

teachers, programs, and facilities

Most of the most important data elements—that is, the pieces of information collected about individuals, schools,
programs, etc.—that are needed to inform our collective decision-making are already collected by existing data
systems. Thus, Recommendations 1 through 3 focus not on adding additional elements, but rather on making
those existing collections more accurate and easier to use. Also, the plans for CALPADS and CALTIDES already
expand on the availability of critical information to inform educational decisions, as described above. That said,
there is a relatively short list of additional elements that would enable the state to research and answer questions
that are neither answerable now nor once CALPADS and CALTIDES are fully implemented.

Data, information, and tools

4.1 Collect ~30 core additional data elements (currently not planned or collected) in K-12 education data
systems in order to analyze aggregate data to inform statewide programs and policy changes
These data elements are listed, along with the rationale for including each element, in Appendix C.

4.2 Reinforce additional optional elements for local systems that are already collecting them. These
additional elements would not be rolled-out to other local systems. This could include providing
guidance on definitions and collection capability
The previous initiative relates to statewide collections. In addition, California can make the collection of other
important but optional data elements more robust by providing common definitions for districts to use, if they
choose to do so. For example, districts may want to track the supplemental textbooks or other instructional
materials they are using in each of their schools. A common categorization of such materials would make
cross-district comparisons easier to conduct, for those districts that choose to make such comparisons.

4.3 Determine the optimal sourcing strategy to avoid duplicate data collections in K-12 state
data systems
Currently, there are a few elements that are collected redundantly in multiple data systems. These
duplications should be eliminated.

For example, the special education system (CASEMIS) requires certain elements that are already found
within CALPADS. Either linkages should be made to ensure that the information from one flows into the
other, or the systems should otherwise somehow be integrated.

Governance, policies, and funding

4.4 Invest adequate resources for key collections
Rough estimates for the financial costs of this recommendation are included in Appendix E.

4.5 Create a process to periodically revisit data collections to assess whether elements are meeting
user needs
The list of important questions that stakeholders need to answer will evolve over time; therefore, processes
that ensure a parallel evolution of the data collections should be implemented.

Culture, training, and incentives

4.6 Incorporate training on the definitions and use of core data elements in professional development
offerings for educators, administrators, and others
No collections are valuable unless they are used; California should ensure that all potential consumers of
education information are aware of what information is available, and to what purposes this information can
be used.
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Recommendation 5. Develop an opt-in bank of assessment items and support formative assessment

capabilities

This recommendation is a response to heeds expressed by classroom teachers. In the interviews and discussion
groups, many teachers cited the value provided by software that is used in the formative assessment process. The
phrase “formative assessment” is used in this paper to describe the ways in which teachers gauge how well their
students understand the concepts being taught. Once the teacher has a sense of the level of understanding, he or
she can make a decision about how to tailor instruction for that student.

The most common form of formative assessment is a simple question, asked and answered aloud. For example, a
teacher may ask a student to summarize a piece of literature; depending on the answer, the teacher may or may
not move onto another topic. In addition to this kind of near-immediate formative assessments, teachers employ
longer-term assessments—for example, an end-of-week quiz that is used to decide what to do in the new week.
The effective use of these kinds of assessments requires time, professional development, and coaching, among
other resources.

It is important to emphasize that formative assessments are not primarily about assessment items, but rather the
process of gauging understanding and responding appropriately. This requires professional development on what
to do with the data. Technology can only provide some automation for some steps of the process, making it easier
for teachers to do things like compute and analyze results, compare across students and across years, and
communicate their results to their peers and coaches.

Data, information, and tools

5.1 Provide formative assessment capabilities to districts and schools on an opt-in basis
Many districts throughout the state have already engaged in partnerships with vendors that provide them with
software that automates the administration of certain kinds of assessments. For example, a software
package may allow teachers to quickly create an assessment by drawing upon a bank of items, and may
allow them to use a scanning machine to quickly tabulate and analyze the results. The analysis gives insight
into what topics each individual student has or has not yet mastered. However, many other districts do not
have access to such software, some due to cost. California should ensure that all districts and schools that
want to use this kind of assessment system have access to it.

The primary benefit of providing this capability is that it would make it easier for teachers to periodically check
on their students’ progress, and have individual reports for each student that can be used to guide further
personalized, standards-aligned instruction.

5.2 Provide links between formative assessments, standards, and best practices that are related to the
content of the items and assessments
The power of the automated assessment capabilities can be increased if results are linked to suggested
instructional strategies. For example, if a student is struggling with the proper use of adverbs, the
assessment analysis would indicate that fact, and provide links to tested approaches to covering the use of
adverbs. Recommendation 8 provides more detail about a model for a broader best-practice sharing
capability.

Governance, policies, and funding

5.3 Haveitem and assessment analysis groups meet periodically to review the content in the formative
item bank system (e.g., groups could submit content for certification by the State Board of Education
or other entities)

There is debate about the type of assessment items that the system would offer—that is, the kinds of “test
questions” that teachers would be able to draw from in order to create tests. One potential source is the
collection of released questions from the California Standards Test (CST). However, these tests are
designed to be used at the end of the year, and so are appropriate for testing the overall level of
understanding of a group of students rather than pinpointing the particular needs of individual students. In
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addition, there is an incremental cost associated with releasing these items. Other potential sources include
new formative items created at the state level, items provided by textbook publishers, items created by third-
party vendors, and items uploaded by teachers themselves.

A model that California may consider is one that is flexible enough to allow for multiple sources, but that
clearly identifies the source of each item. This way, teachers are not forced to abandon any of the
assessment approaches that they currently use. However, this flexibility would create an increased burden to
ensure that the system offers a collection of assessment items that have been tested for their ability to
accurately indicate a student’s level of mastery of the content standards. Therefore, California should
regularly review a subset of the items offered by the system; teachers who want to use certified assessment
items would be able to search for these specifically.

Invest adequate resources to acquire vendor-provided assessments and items at bulk license rates
Rough estimates for the financial costs of this recommendation are included in Appendix E.

Invest adequate resources for holding off-schedule workshops for educators to convene and provide
items and assessments to the system (e.g., this is the model used by Kentucky’s Jefferson County
School District)

In relation to initiative 5.3 above, a possible source of additional items is teachers themselves. California
can consider organizing groups of interested educators for the purpose of supplementing the bank of
assessment items.

Culture, training, and incentives

5.6

5.7

5.8

Integrate “walk-through” training for using assessment systems to support formative assessment
into existing professional development programs

Launch web-based and video-conference training series for experienced educator and administrator
professional development

Communicate widely the success stories from using formative assessments

As much as for any of the recommendations in this paper, professional development is critical for the
successful promotion of effective formative assessment practices. Technology provides only a small portion
of what is required; California should explore various ways to continue to develop these skills for educators
throughout the state.
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DETAIL FOR STEP 2:
EXPANDING THE USE OF INFORMATION AND DATA

Recommendation 6. Develop systems to encourage collaboration and best-practice sharing for

instruction, administration, and other district functions

Currently, educators have access to a wide variety of websites and other systems that can be used to store and
share knowledge about successful instructional practices. A challenge in using these systems is the fact that, in
general, they do not have the critical mass of users required to create widespread awareness. Because of this,
there is still a need for a system that is more widely used and therefore offers users access to a greater range of
best-practice ideas. In its ideal form, such a system would provide educators with a platform on which they could
create professional learning communities and where they would innovate, share, and improve upon ideas.

The advantage of describing such a system in the context of the other recommendations in this paper is that there
are natural links to many of the other ideas. For example, an ideal entry point to the best-practice sharing system
would be the portal described in 2.1. Additionally, tools such as the formative-assessment system would benefit
from a connection to a best-practice sharing capability, as described in 5.2.

Several points are worth noting here. First, California can make the most of these possible links while not stifling
other knowledge-sharing efforts. For example, explicit links can be made to other websites; these links would
benefit the individual websites as well as increase the usefulness of the best-practice sharing system described
here. Secondly, use of the system would not be limited to teachers. Sections of the system could suit the needs of
parents, or non-instructional district staff (for example, the system could contain templates for the development of
school budgets). Lastly, though the phrase “best-practice” is used here for convenience, there is no implication that
it is possible to identify the single “best” approach for any topic. The assumption is that all of the good ideas
contained in the system would need to be customized and applied where contextually appropriate.

Data, information, and tools

6.1 Create a best-practice sharing system
This system would allow educators, administrators, and other stakeholders to upload existing materials,
create new materials, categorize the content and search for it using tags, and differentiate content quality
through a variety of means.

6.2 Develop collaboration tools within the best-practice sharing system
Currently, educators and other stakeholders collaborate with peers and colleagues through forums like parent
groups and teacher networks. The best-practice sharing system should allow those networks to be replicated
and expanded online. This would make it easier for individuals to collaborate more often and without regard
to geographic separation. Online discussions could be used, for example, to debate the merits of various
instructional approaches, or to create new content for the system.

6.3 Develop tools to “push” content to users, such as alert e-mails, auto suggestions, and e-mail
subscriptions within the best-practice sharing system
In addition to providing search capability, the system could allow users to sign up to receive new content with
certain characteristics automatically—for example, all the content created by members of a particular group,
or content that relates to a particular grade level and subject.

6.4 Establish processes to determine and publish content quality
In order for the system to grow, a crucial feature is openness—that is, the system should be able to
incorporate content from as many different sources as possible. A counterbalancing concern, however, is
quality; the greater the openness the greater the difficulty in finding high-quality information.
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One way to resolve this tension is to offer a variety of quality measures. For example, users can be given
the ability to search for content on the basis of user ratings (such as a 5-star system) or number of
downloads. In addition, a dedicated group of editors could select a small subset of the content to give more
“official” reviews.

None of these would be all-encompassing, and they would not serve as a constraint on what the system
would contain, but any user with a particular need for a reviewed or high-rated piece of content would be able
to find content using that filter.

Governance, policies, and funding

6.5 Establish processes to continually review system functionality, adding or deleting functionality over
time based on user statistics
As with the other recommendations, it is important to acknowledge that user needs will evolve over time. The
system should be built so that it can respond.

6.6 Invest adequate resources from multiple sources such as the state, foundations, businesses, etc.
Rough estimates for the financial costs of this recommendation are included in Appendix E.

Culture, training, and incentives

6.7 Develop asystem roll-out strategy, adding functionality and user groups in phases and establishing
a critical mass of content, users, and networks at each phase

6.8 Build best-practice sharing networks off-line (through established relationships, workshops, etc.),
expanding to on-line

6.9 Develop acommunication plan at all levels (state, county, districts, and schools)
Perhaps more than the other recommendations in this paper, the best-practice sharing idea requires scale as
a critical ingredient to its success. Unless use is truly widespread, the greatest potential benefits of the
system cannot be realized. Therefore, once it is built, use of the system should be driven by focusing first in
those areas where it is most immediately valuable (e.g., existing professional networks), and then
systematically rolling it out to other areas.

Recommendation 7. Expand capabilities to provide standard ways to evaluate local, state, and federal-

funded programs

The term “program” is used in this section to refer to the discrete education services and interventions offered at
all levels.

Data, information, and tools

7.1 Build interfaces from CALPADS to program information systems (e.g., ConApp, Cal-PASS) to enable
tracking of student-level program data by collecting enrollment in state (ConApp), federal (opt-in0O,
and local programs (in CAL-Pass)

7.2 Build interfaces from CALTIDES to program information systems (e.g., ConApp, Cal-PASS) to track
educator-level program data by collecting educator IDs for state (Con-App), federal (opt-in), and local
programs (in CAL-Pass)

Currently, the systems that track programs are not also required to track student enroliment and educator
participation in those programs. Building these missing interfaces is the first step in creating the ability to
evaluate programs.
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7.3

7.4

7.5

7.6

Use web-based forms for Consolidated Application Data System (CADS) application to streamline
data collection for state, federal, and local programs

Similar to Recommendation 1.1, California can offer web-based tools to improve the process of collecting
information in CADS, which is used to collect data about programs.

Standardize a core set of data elements collected across all programs and collect additional data
elements identified in Recommendation 4.1
The additional recommended data elements are included in Appendix C.

Launch sections on the best-practice sharing system that describe high-quality programs that
address various needs

Recommendation 6 describes a model for a broader best-practice sharing system in detail; California
can use this platform in part to describe examples of tested programs that effectively serve various
educational objectives.

As mentioned in 3.1 and 3.2, develop a CalPASS-like system to track effectiveness of local initiatives
as well as develop survey instruments to track effectiveness in developing a climate of teaching

and learning

These opt-in capabilities, previously described, can be used specifically to measure effectiveness of local
efforts using criteria that are customized to the local context.

Governance, policies, and funding

7.7

7.8

Establish program-evaluation research groups (within CDE or external)

Once the data to enable the evaluation of programs are implemented, California can promote the use of those
data to set program standards by program type, review system-wide programs and local programs, and build
awareness for effective and ineffective programs. A model for this is found in Texas; the Texas Education
Agency Program Evaluation evaluates the effectiveness of state- and federally-funded grant programs. A
wide variety of programs would be candidates for evaluation—after-school programs, professional
development, parent outreach, career education, drop-out prevention, etc.

The need for analytic rigor, and well-defined, agreed-upon criteria for evaluation, is reiterated.

Invest adequate resources for the rigorous evaluation of programs at all levels
Rough estimates for the financial costs of this recommendation are included in Appendix E.

Culture, training, and incentives

7.9

7.10

Creative incentives for voluntary submission of detailed program information and outcomes (e.g.,
additional priority for funds based on submission of data)

Offer awards to schools and districts that demonstrate innovation

Appropriate incentives and recognition can stimulate both the collection of data about programs, and use of
that data to guide the creation and testing of new programs, as well as the propagation of programs that
prove to be most effective.
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Recommendation 8. Develop systems to improve educators and administrator recruiting, effectiveness,

professional development, and retention

Professional development, as one of the key practices of continuous learning, is mentioned throughout this paper
as a requirement for enabling the successful implementation of every recommendation. Recommendation 6 offers
suggestions that can be used to make professional development itself more effective.

Data, information, and tools

8.1 Create aweb-based self-directed professional development (PD) system
Currently, educators learn about professional development offerings—for example, workshops offered by
districts—through a variety of ways, but none of them offers a comprehensive view of what is available.
Rather than relying on word-of-mouth or notification from a district, educators should be provided with an
online database of offerings available to them, including across district lines. The system should also allow
them to register easily, and keep track of their professional development history. This system should be
self-directed, and allow each teacher, school, and district the flexibility to create professional-development
paths that are most appropriate to their local contexts; this notion of self-direction was critical to
teachers interviewed.

8.2 Provide analysis tools (opt-in) to districts and schools to evaluate and improve effectiveness of PD
programs using a variety of non-identifiable data sources
In addition to providing visibility into what is available, the PD system should provide measures of
effectiveness of the PD offerings themselves. These measures can come from a variety of sources, such as
analyses based on impact on student performance using non-identifiable data or participant surveys.

8.3 Create acommon data dictionary for educator and administrator data
Such a dictionary would allow various systems that keep track of educators to communicate more easily with
each other. For example, in the case of the PD system mentioned above, some standards would be created
to allow for the common categorization of PD offerings. In the case of the recruiting system in 8.6, common
definitions would be created for candidate and school characteristics.

8.4 As mentioned in 4.1, enhance scope of CALTIDES
The data elements pertaining to educators is provided in Appendix C, as referenced by 4.1.

8.5 Provide districts with web-enabled opt-in survey templates, administration, and analysis tools, (e.g.,
POET at Elk Grove, survey templates at the Ventura County Office of Education)
Like 3.4, this initiative provides one example of a benefit that local entities can draw upon. Districts may want
access to a set of surveys that are used to measure all aspects of the professional development process,
including teacher results and the climates in which educators work. This can be done in a way that protects
privacy; for example, Elk Grove’s Principal Online Evaluation Tool (POET) does not allow administrators to
access results associated with individual teachers. However, these surveys can be used to give district
leaders an understanding of the strengths and weaknesses of their professional development offerings from
the perspective of the participants.

8.6 Enhance existing systems (e.g., EdJoin) that match teacher candidates with open positions
EdJoin is a web-based system that matches open teaching positions with candidates. Systems like EdJoin
provide greater transparency in the market for teacher candidates. The benefits of increased transparency
include a greater ability to match skills with need, and better choices for teacher candidates as a result of
more information about schools with open positions. California should expand this use of these systems,
allow candidates to search for positions on the basis of school characteristics, and allow for the automated
upload and capture of relevant candidate characteristics.
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Governance, policies, and funding

8.7

8.8

Establish a state-level support mechanism for the new PD system as well as district-level support for
analytic tools

The management of the PD system described above requires resources both at the state level (for example,
to support the comprehensiveness of the system), and at the local level (for example, to provide evaluations

of PD offerings).

Invest adequate resources for professional development and professional-development tools at
all levels
Rough estimates for the financial costs of this recommendation are included in Appendix E.

Culture, training, and incentives

8.9

8.10

Link eligibility for PD-program funds to the use of the PD system as well as to the quality of data
collections, as mentioned in Recommendation 1.8

Motivate educators and administrators to leverage data-driven decision-making

California can use various approaches to promote use of the PD system. In addition, there can be a focus on
professional development that supports data-driven decision-making and the other practices of continuous
learning—in other words, a focus on professional development that supports the implementation of the other
recommendations in this paper.
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DETAIL FOR STEP 3:
LINKAGES OUTSIDE OF K-12

Recommendations 9a and 9b. Create linkages from K-12 to higher education and employment data
systems to better understand how to prepare students for the workforce or post-secondary education, and

create linkages within K-12 data systems and from K-12 to foster care, health, criminal justice, and social
services systems to inform educational decisions and interventions

An overarching requirement for all the linkages described within this recommendation is that they adhere to all
relevant privacy guidelines.

Data, information, and tools

9.1 Link K-12 databases with other agencies. This includes links within K-12 data as well as with Cal-
PASS, higher education and employment (EDD), social services, criminal justice, and health services
The goal of this initiative is to give California the ability to answer questions about our education system that
relate to outcomes and other areas of our students’ lives. For example, California offers a number of Career
Technical Education programs. One good way to evaluate the effectiveness of these programs is to track
whether graduates are successful in finding employment in their chosen fields. This tracking would be
enabled by linking to the employment database. Another example of use relates to foster care. The foster
care system should have access to education information so that better-informed decisions can be made
about the students. For example, a failing grade might trigger increased attention from the foster care
system. Similarly, sharing information about health or social services with schools—as long as it is within all
applicable privacy laws and policies—can inform decisions made at the school.

The last point about privacy is worth highlighting. All linkages would need to adhere to laws such as the
Health Insurance Portability and Accountability Act (HIPAA) and the Family Educational Rights and Privacy
Act (FERPA); in addition, California may enforce its own privacy and security policies to ensure that
information is not misused.

9.2 Develop “translatable” identifiers in all state systems to enable them to link in the data service layer
This translator will enable each system to maintain its own means of identifying individuals. For example,
while EDD uses social security numbers, CALPADS uses a different statewide identifier (SSID). In essence,
the translator would be a black box that would match the IDs used by different systems.

9.3 Ensurethat the “integrated statewide portal,” described in Recommendation 2.1, with role-based
accessibility, interfaces with the underlying data systems mentioned in Recommendation 9.1 and
reporting applications like SARC, DataQuest, etc., as well as best-practice sharing and
collaboration systems
Once links are established between systems, access to the information contained within them—constrained
by applicable privacy laws and policies—can be made available through the statewide information portal, and
other tools.

9.4 Include acommon data dictionary for relevant data elements starting with the core elements of the
P-20 systems, as described in Recommendation 1.3. Develop this dictionary in a phased manner as
linkages are developed for non-state education systems
Any common elements across different data systems would need to be mapped to each other using data
dictionaries, as previously described.
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Governance, policies, and funding

9.5 Establish a cross-agency data-management structure, as described in Recommendation 1.3
This data-management organization, previously described, would have primary responsibility for navigating
the complexity that arises when separate data systems, each managed by a different agency or entity, are
linked together. The particular policies that the cross-agency body would enact are not specified in this
paper, nor is the exact form that such a body would take.

9.6 Invest adequate resources for the development and ongoing maintenance of SOA data layer, unified
online portal, and governance bodies
Rough estimates for the financial costs of this recommendation are included in Appendix E.

9.7 Establish statewide data-sharing agreements and provide models for local counties, districts, and
schools to build partnerships with local organizations that can provide support services (e.g.,
Redwood City District shares data with Boys and Girls Club)

In addition to the large-scale links that are created at a state level, California can expand on models of local
data-sharing partnerships by sharing guidelines for how to build such partnerships. These guidelines would
be based on successful examples found throughout the state.

Culture, training, and incentives
9.8 Motivate users to share and use data across agencies

Training and appropriate incentives can increase awareness of the new capabilities created by the cross-
system linkages, and can support the use of those capabilities.

Recommendations 10a and 10b. Develop systems to track and evaluate Pre-K programs beginning with

state funded programs and expanding to non-state funded programs, and create linkages from Pre-K to K-
12 systems to inform decisions about Pre-K

An overarching requirement for all the linkages described within this recommendation is that they adhere to all
relevant privacy guidelines.

Data, information, and tools

10.1 Enhance existing Pre-K collections for state and non-state funded programs
Currently, and in general, information about students in Pre-K programs is not regularly collected. Starting
with state-funded programs, basic information should be collected about students enrolled in these programs.
In addition, the Pre-K collections should use the same identifier (SSID) as CALPADS, so that creating the
linkage between Pre-K and K-12 is made as easy as possible. Appendix C contains a full list of suggested
Pre-K data elements, as referenced in 4.1.

10.2 Develop easy-to-use standardized statewide assessments on kindergarten readiness for children
coming from various Pre-K programs (state, federal, or local private)

10.3 Develop linkages from Pre-K to CALPADS for core elements mentioned above
One of the key research questions that a Pre-K linkage will enable California to answer is the question of how
to best prepare students for kindergarten and the grades beyond. The goal is to determine which factors in a
student’s Pre-K experience correlate with success in K-12. These lessons about can be worked into standard
assessments on kindergarten readiness, which are currently lacking. The availability of standard
assessments would facilitate the identification of Pre-K programs that are most effective at preparing students
for kindergarten.

It should be emphasized that these systems are intended to evaluate Pre-K programs, not
individual students.
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10.4

Enhance the best-practice sharing system vision, as described in Recommendation 6.1, to include
portals for Pre-K educators; these have specific content and links to 3rd party pre-existing
collaboration and knowledge-sharing portals (e.g., “Plan4Preschool” portal)

The best-practice sharing system is intended to cover the entire educational experience, and so should
include the full set of features for Pre-K teachers, parents, and other stakeholders. This is made more
possible once the Pre-K data are being collected and are linked to K-12 datasets.

Governance, policies, and funding

10.5

10.6

10.7

Invest adequate resources for enhanced data collection, coaching, and additional local capacity for
SSID and other Pre-K data collections
Rough estimates for the financial costs of this recommendation are included in Appendix E.

Develop shared data-collection centers for non-state funded Pre-K programs (e.g., for

private schools)

Variety among Pre-K programs is immense; as a result, one cannot expect all programs—especially private
ones—to have the resources needed to perform their own collections. Therefore, as the vision expands to
non-state-funded programs (on an optional basis), California should provide shared resources to collect
information about students that programs without their own systems can use.

Establish a Pre-K data-management structure as a part of the overall education data organization
Similar to the description provided for 9.5, the inclusion of Pre-K into the network of connected systems
necessitates the inclusion of Pre-K into the data-management organization; however, Pre-K is unique in that
there is no pre-existing body that currently manages Pre-K data. Therefore, California needs some data-
management capacity, likely provided at the county level and below in the form of Pre-K data stewards and
coaches. These individuals can be trained at a statewide level.

Culture, training, and incentives

10.8

Motivate collection and usage of data at Pre-K level
As with other collections, California should provide incentives to schools that track program quality and
leverage data-driven decision-making.
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CONCLUSION

The scope of this paper is in some ways narrow, for example, in its focus on data, which by itself is insufficient to
drive meaningful improvements. However, the hope is that this paper provides a long-term vision that is as
comprehensive as possible within the constraints of that scope. It is meant to be used as an input and reference for

all stakeholders of California’s education system as they pursue the goal of continuous learning and improvement
for the benefit of our students.
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Appendix A:
The need for continuous learning
to improve student achievement

Celebrating education in California

Throughout the state, one can find examples of world-class teaching and learning. California has some of the best
schools in the country, many of which operate under challenging constraints. California had 231 schools included
on Newsweek’s most recent list of the nation’s 1,300 best public high schools. Sixty of those schools served
student populations where more than 50% qualified for free or reduced-price lunch. Our public higher education
system is widely regarded as the best in the nation (for example, UC Berkeley is consistently the top public
university ranked in US News and World Report, and as a model for both achievement and access.

In addition, some of the primary measurements of student learning show that achievement is getting better over
time. The state Academic Performance Index (API), one such measurement, continues to rise each year.
Furthermore, math and reading scores on the California Standards Test (CST) have also seen real improvement
over the past 5 years. This is a significant accomplishment of which our schools, teachers, and students should be
proud. As a reference, an above-average school (60th percentile) in 1999 would, with the same level of
achievement today, be in the bottom 10% of all schools. These results are more impressive given the fact that
California’s standards are some of the highest in the nation.

Percentage of students scoring at or above
“proficient” levels on the CST
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Most importantly, every day over 300,000 teachers, with an average of 13 years of experience each, go to their
classrooms with the purpose of serving the needs of all the students in our public schools. California’s teachers
approach their task with energy and passion, and often spend long hours and dollars from their own pockets in the
effort to provide our students with the best learning environments they can. This dedicated group, along with the
hard-working and vital non-teaching staff in the schools, districts, and the state who support their work, is
California’s most important resource in the effort to educate our children.
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A need to do dramatically better

Despite the improvements, there are still large numbers of students who are failing to achieve the levels of
proficiency that they should in math, language skills, and other subjects. In 2007, only 41% of high school students
achieved scores of “proficient” or “advanced” on the English/Language Arts CST, and only 21% of high school
students achieved proficient and advanced on the various mathematics CSTs. In addition, there is a persistent
achievement gap for certain populations of students, such as poor children, children who are learning English as a
second, students with disabilities, and some ethnic minorities.

Not only is serving our state’s children fully and equitably a moral duty; it is an economic necessity. The lack of
qualified graduates leaves us with a skilled labor gap that is only going to grow over time, at a rate of about 110,000
people per year for the next 15 years. In order to maintain our economic competitiveness, the workforce gap must
be closed. This shortage of skilled workers results in billions of dollars of lost GDP from the lost competitiveness of
our businesses and forgone tax revenue.

Economic analysis

Of course, businesses are not the only victims of a lack of skilled workers. Seen from the perspective of tomorrow’s
workforce, our education system is a failure if it does not prepare students to participate fully in an ever more
demanding economy. Without that ability, the dream of improving a family’s quality of life from generation to
generation becomes impossible.

Whether or not one is focused on the pursuit of equity or economic growth, the conclusion is clear and unavoidable.
The level of achievement reached by students must increase and thereby the pipeline of students flowing into
colleges or directly into the workforce with the skills they need to thrive must expand. As the state superintendent
of public instruction, Jack O’Connell, pointed out in his State of Education address in 2006, "Sadly, too many people
view [our state’s] diversity as a big problem... Instead... imagine the potential of that diversity in today's—and
tomorrow's—global economy. If we educate these students well, our state would not only be able to compete more
effectively, but it would be able lead our nation and the world economically."

One reason that we are not doing as well as we should is that we are not taking full advantage of what we know to

be working. Consider that every day, 25,000 5"-grade teachers enter their classrooms and individually face
essentially the same questions: how to introduce the prepositional phrases, and how frequently to assign math
homework. In our current system, we certainly provide some answers to these questions, but ask each one of

those teachers to arrive at his or her own answers to others. Consequently, we end up with 25,000 different
approaches—many of which are excellent, but some of which may not meet the needs of students they are meant

to address. 37



Keep in mind that all of those 5™-grade teachers is likely working hard to do the best they can to achieve their goals;
it is not their failure that there is no easy way to find existing lesson plans that have already been proven
successful.

Furthermore, we are often unable to determine what is working and what is not. Imagine, for example, that
literature professors in the CSU system develop a hew textbook for teaching English in junior high (in fact, this
happened in 1989 for high school mathematics with the Interactive Math Program). The State Board of Education
has a process for determining whether the new textbook will be made available to public schools in the state,
through the use of pilots. Selected teachers try the textbook and, largely on the basis of their evaluations, a
decision is made whether to adopt it. However, the decision process does not require us to verify that the new book
has made a real, positive impact on student achievement—for example, by rigorously comparing whether students
using the new book learn more than those using the old one.

This is a failure of the system and not of teachers in the pilot or the members of the decision committee; in fact,
we lack the data to perform that rigorous analysis. This system failure must be addressed. Especially considering
that spending on textbooks in California is in the hundreds of millions of dollars each year, it behooves us to
improve the way that we make these kinds of decisions.

Finally, there are some things that we just do not yet know how to do. There are persistent problems that we still
have not solved, even in our most exemplary schools. An example is the question of how to serve the needs of
poor students. In his research for the Getting Down to Facts project, UCSB professor Jon Sonstelie points out that
only one of the 715 schools highest-poverty elementary schools achieved an API above the statewide target of 800,
whereas only 11 of the 491 wealthiest elementary schools achieved APIs lower than 800. (In this example,
“highest-poverty” means over 90% of students qualify for subsidized lunch, and “wealthiest” means less than 10%
of students qualify.) Although many of those high-poverty schools have made amazing gains over the years, it
seems that the winning strategies that will fully eradicate this achievement gap do not seem to be in the system—
yet.

Research and real-life examples of success to draw upon

The kinds of challenges described above—the fact that we effectively ask teachers to “reinvent the wheel” in each
classroom, or our lack of a way to say for certain which supplemental materials would be best for a particular
teacher—are not new ones. In fact, there is a large body of research on the topic, done on the basis of both
education examples as well as non-educational organizations. For example, Harvard professor Chris Argyris
developed a theory about learning organizations in the corporate environment around the central notion that the
most effective companies will be those that can learn faster than their competitors. In his book Schools that Learn,
Peter Senge applies that principle to an educational environment and offers descriptions of how schools can “learn
to learn.” Other researchers, such as Karin Chenoweth, of the Public Education Leadership Program at Harvard,
have systematically examined schools that are demonstrating success despite having what are sometimes
considered to be challenging contexts and attempt to draw commonalities among them. Senge disciplines are as
follows:

* Building shared vision
* Mental models

* Team learning

* Personal mastery

¢ Systems thinking — the fifth discipline that integrates the other four
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This paper draws on these and other similar research efforts; it also includes additional real-life case examples of
success which are highlighted throughout. Furthermore, the research also includes the results of many other
projects focused on improving California’s education system (for example, the Getting Down to Facts project, and
the Governor's Committee on Education Excellence).

It would be naive and inaccurate to suggest that all of this work could be fully summarized by one concept.
However, one theme stands out as an appropriate focus for statewide reform efforts.

The practices of continuous learning

Research and real-life examples of success suggest that we can do better by supporting four practices of
“continuous learning and improvement” throughout the state.

Long Beach

Long Beach exempiifies all fowr practices of Continwows leaming In the creation and adoption of
@ =W math peegram

* I 1994, Long Beach embarked on a leacher -diven efort Lo collect assessment data. The
chigmictwanted 1o batter undatstand leeust regarding refention. Inresponca. dielrict leadare bl out
a system 1o colloct and track retention data, #s teachers bogan to find the data useful they
demarided mare until they sventually had a ful-scale, long#udinal data system

*  As the dsirict compared school-wide math scores. they discoversd a new math curriculum in
one overachleving school  Dismict-wide moth oot daba shwed ore schedl with significanily
higher pafcamance than others, Inveshigaan revealed that a leacher at the school had designed
his oser rraalh curriculen.  When data showed p sharp increass in his math scoes, the school opted
1o roll it out to other clisses

* The district then supported sxpansion of the cumiculum to other schools, 8 part of an effert
to support mnovations, the distict helped the teacher produce matesials on the new curicium
District leaders then pilobed the program In other schools, which they priciitized based on academic
noed. Eventually, they alsc ashed the teacher to become a coach on how to teach the curmculum,

+ Pilal achaols, even among Miose tal fyplcally inderperformsd. performed beter than all
other schools. The plol schook $aw 3 one-yenr 24-poist gain in AFT for 5'-grace math
proficiency, Vhat's more, schocks that were normally in the Bth percentdle cn math started passing
6E% of students ot grade level.

* Data continie 0 show way's o mprove the new program. Mo ecenlly, the data showsd &
decling in math petfommance as stedents keft dlamentary school for middle school.  The problem lay
in the fact that midde-achools still used thelr ar math cumculum, bn response, the district is now
drearting ifs reaources to midde schoals in an eflort to roll the cumiculum ot mone broacdy

The concept of continuous learning and improvement is a connection that runs through the examples of success

and the research that we have examined. Described simply, a continuous-learning system is one that has defined

processes for getting better over time. Although there are many ways to “get better,” we find that four practices are

the foundation for continuous improvement:

¢ Rigorously using information to drive decision-making

¢ Sharing best practices across the system

* Encouraging innovation

* Supporting improvement through meaningful professional development.

These four practices are required to address the challenges laid out above:

¢ Having the right processes in place to make data-driven decisions helps to ensure that each time new textbooks
are introduced in the state, there is a greater certainty that they actually work, and that all groups of students

have materials that are effective for them.

* A way to regularly share best practices would enable a new 5™-grade teacher to quickly find a collection of tested
instructional strategies.
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¢ Without a shared and unrelenting commitment to innovate, the goal of closing the achievement gap cannot be
achieved.

¢ Professional-development programs are needed to help educators use data, share knowledge, and innovate
more effectively, even if they are already engaged in these practices.

Information-
driven
decision-  Sharing best Professional
making practices Innovation development

Moreover, these practices endow a system with an evolutionary quality that can be quite powerful. In Managing
School Districts for High Performance, Susan Moore Johnson and Tiffany Cheng tell the story of the Mason School
in Boston. After winning the National Blue Ribbon School award in 1997, this racially diverse and relatively low-
income (78% of student designated as low-income) school dropped in one year from being one of the highest-rated
schools in the district to one of the lowest due to changes including a new principal, a change in the state
standardized test, and the departure of a majority of the teaching staff. However, the school benefited from a strong
culture built on continuous-learning principles; for example, teachers had 90 minutes a week of common planning
time in which they jointly reviewed results from formative assessments. After 1998, the teachers redoubled their
efforts by creating new formative assessments and using them to test school-wide curricular changes. These

changes worked; by 2006, Mason had made dramatic improvements (for example, it increased its proficiency rates
on the state test from 0% to 41% in 4th-grade grade English/Language Arts, and from 4% to 59% in 4th-grade math).

Though these practices are common-sense, they still represent a fundamental change to the system. One might
ask whether these practices really represent anything new—they may sound obvious when laid out on paper. The
answer is, “yes.” The truth is that these practices have never fully been a part of our traditional educational
approaches (and, to be fair, companies and organizations of all types are relatively new to following the process laid
out above with thoroughness). For example, data in schools traditionally were intended mainly for external
audiences and signaled the end of the educational process. Test scores were assigned at the end of the year.
Report cards went home at the end of the course. Data-driven decision-making requires a different perspective
altogether: that information should be collected throughout the educational process and used internally.

Continuous learning also avoids the trap of a one-size-fits-all approach. Superintendent Ernie Anastos has made
technology a priority for California’s Lemon Grove School District. In fact, because the idea of connectivity for
teachers, students, and parents is so central to his strategy, the school district has actually taken on the task of
providing internet service to student homes and has, in the process, become one of the largest internet providers in
the city. That tactic works for a small eight-school district like Lemon Grove. Five miles away, however, San Diego
Unified manages more than 200 schools and has 130,000 students; it is likely that the approach would need to be
at least partially modified in order to work there.
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This example highlights one of the biggest difficulties faced by reform efforts that simply try to “copy-paste” good
ideas from one location to another: If not district size, then demographics, personnel, facilities, language, or any
number of other differences may render what works well in one place ineffective in the next. Furthermore, it is
wrong to believe that anyone can simply walk into a school that is succeeding and determine with precision what
they are doing to succeed. Like great athletes and artists, the best schools and teachers often cannot explain
exactly what it is that they are doing to achieve spectacular results. The practices of continuous learning address
these concerns through their reliance on data-driven decision-making. Because of that foundation, they have
embedded within them the notion that any new idea is repeatedly examined, revised, adjusted, and improved.

In addition, continuous learning does not require the abandonment of strategies that work. The history of
educational reform is in many ways an endless succession of “improvements,” often quickly adopted and just as
quickly dispensed with. Small schools, class-size reductions, whole language, phonics, high-stakes tests, direct
instruction—the introduction of each of these ideas required educators to alter their focus. The consequences of
drastically changing strategies every few years are that ideas are not given enough time to work, and educators
soon tire of having to reorient themselves so frequently.

The practices of continuous learning, as described here, do not require throwing out what schools are working on
now. In fact, the practices themselves contain no perspective on how to teach kids best, or how to measure their
performance, or how to build schools that work. Rather, these practices take the educational theories that are in
place and make them more robust and useful—by requiring that data be collected to demonstrate impact, by asking
practitioners to be creative and share ideas, and by underscoring everything with solid professional development.

1. Data-driven decision-making

Garden Grove

Garden Grove USes Eara 1o kKeniify a way 1o improve performance on AP exams

* For several yeors, Long Beach and Garden Grove were both perennial final| S0 for the
prestigious “Broad Prize.” Every year the Broad Foundation looks ot essessment datn from
diafict peross tha L S, Thay affar a pries to dishicts st demansiats high ovsal academic
achisyvenmsn as well as a good growth Majechory among their kids  Long Beach and Garden Girove
ware both nominatsd for several yaars befors winning in separste years

* The prize helped the diswicts kentily sach other as potential colaboratos. The Broad resulls
are widely putbbeized. slong with detaliz of each disict. The dumicte. kes than 25 mies agar, coon
rdalized iy rlght be able 1o karn rom ong anoter. A cuch, he superniendentc called ane
another up o discuss collsbomsion

* Their new collaborntion mnmedistely highlighted patential for mprovemant on Garden
Grove's AP program. The hao diskicts agresd bo share data on evergthing from AP scores, A-G
preparsdress dats, C5T scores, and meore,  They discoversd that Long Bsach was getling a

sigrificant rumber of kids to pass &P scams. What's mote, many of the kids that passed cars friom
uncles-served sub-groups thist do not tradiSonally ks AP tests,

* The data revealed a way for Garden Grove (o improve thelr AP scores by collaborating with
Long Beach. Long Beach hod. it baned out develeped a proclessional-demlopment program cafled
the “AF Sumrmer Insbiute.” The deticts agread ey could both cend thed teachars b2 T sumimes
program and, in exchange. Garden Grove would pay for part of the program.  Whie there, the
teachers not only leanead how to improve mstruchon an AP classes, they were able to share best
prachizes flom her respectise distichs

* Az aresult of the collaboration, more Gaden Grove kids pass the AP exams, Garden Gaove
was able o repon they ars enroliing far mcee kids in the &F program, While the cverall parcentage
pass rate has dioped slichtly, the total number parssing went wary up. What's more, the districtis
Seaing groat gains in e number of kids passing rom undarcersed demagraphecs,

Most of the value of a continuous-learning environment comes from the incremental but ongoing improvements that
occur as a result of using data to check progress against set goals, and adjusting plans to account for those data.
For example, consider a teacher who examines last week’s test scores and discovers that most of the class
struggled with subject-verb agreement, and therefore decides to do a supplemental lesson on the topic. These
supplemental lessons might be followed with another quiz, whereupon the teacher would re-assess her success on
the topic.

Though quite simple, this example illustrates the four basic steps of data-driven decision-making: posing an
important question that relates to an instructional approach (“did last week’s lesson help my students understand
this grammatical concept?”); using data (test scores) to answer—or try to answer—that question; developing a plan
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with a goal on the basis of the results (the supplemental lesson in order to master the concept); and reviewing the
measurements to determine whether and how the plan was successful (the quiz), then readjusting the goal and/or
plan to start the cycle again.

Information-
driven
decision-
making

Steps

1. Pose an important Z ; Z ;
question related to an
instructional strategy
2. Use data to try to answer
the question
3. Develop a plan based on
the results

4. Measure the outcome of
the plan

Data-driven decision-making starts with an educational strategy. Since the practices of continuous learning do not,

in themselves, contain assumptions about how to teach students, educators seeking to implement them need to
start with their own instructional strategy. For example, when a principal decides to use data to improve reading
scores, she can not simply ask teachers to collect report cards and expect that lesson plans will emerge. Rather,
the process is more akin to experimentation; the principal may start with a belief that providing reading books to
parents will improve literacy and seek to test that hypothesis.

One of the most important ways to make data-driven decisions is to use feedback on performance. In fact,
although we can describe countless other uses of this practice (for example, reviewing data on lost textbooks to
make purchasing decisions, or using teacher demographic information to make recruiting decisions), the
cornerstone application is the review of feedback on student performance. For example, Garden Grove used
comparative AP scores to ground its decision to change professional development for AP teachers (by allowing

them to participate in a particular summer institute). In the ideal vision of continuous learning, therefore, the state of
California should do all it can to facilitate the active definition, collection, and use of student achievement data at the

local level.

However, basic tracking data can also prove useful for decision-making. The National Student Clearinghouse case
study illustrates an example of this, and provides a model for a powerful voluntary data-sharing platform.
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Mational Student Clearinghouse

WVarifying. analyzing. and sharing studant information scross schools and districis

* The National Student Clearinghouss (NSC) was founded in 1903, with an criginal focus on simglitying the
nckriristrative busden of verifying atudent erscliment for educalon-loan lendaera. The core of its offering waa &
database of basic studand data ie.g., enrolment couse of shudy) thal was langitudinal and could Back shudents
Trem insSulicn lo insSation.

= The analytical potential offered by this data became apparent as the number of participating schools grew,

Whetens MSC wet once Eniled to 8 few schools, & now sovens the vast mierity of colege shudents aciosd the
counay. High schools are also now allowed to join, and are doing o in growing rumbers, In addition. the data
coliected by NSC has geown to include cribical elements such as informeBion from shident ranscnpts. As a resut,
HSEE offers a model of & highly siccessful, veluntary platform that allows meaningful analyses i dive decision-
mkang, For soample, Biough N3C, high schook can the queestions thal allow them 1o chagnise thes cwm
course afeings—whire studerts onrell ond ansier, whathor thiy gradusce, how keng thiy pusde edusation.
what they study, and what degrees they sam,

= In 2008, the Consortium on Chicagoe Bchool Research (CCBR) at the University of Chicago used NSC to
Investigate the ability of Chicago Public Schools to prepare its students for higher education. CCSR found
that of 107 gracde sludents who sxpied bo o fou-yean degiee or highs only 1% smded up sniollng in a four-ypear
instinegion. Becauss of the data avallable thaough MEC, CCSR was able to rack the paints af which the other 59%
digressod from thair intended padh, and was abla b detemne spocifie ramediss—eouch as programs that halpod
ahedanks bo il out tha Fres SpplicaSon for Fadaral Snucsnt Aid (FAFSA —=that weuld help impsovs the results

= In 2007, Nebrasha's Coordinating Commission for Postsecondary Education (CCPE) used NEC to measure
the state’s performance against its three higher-education F|El'.'|ll,mrw HEE data CCPE datrminesd
weveial moonant Sends thal ofhenwite would not hiwe beéen sppaent. including an B.5% dechn in Niret-tne
freshmian stisdents from 2003-2008, and a net cut-migration of students with highet degress. &s in the Chicage
exzmple above, thess findings and others like them aowed OCPE to tailor its approach toward s goals,

= Another demanstration of the petentsal of NEC was provided by Hurmicane Katring in 2005, NSO wes
uniquety able bo ack the academic paths of moat of the displaced students when Shey enrolled in schools in
Loussiena snd other states, In additicn to sllowing affectsd students to ransfer thewr azademic records more saslly,
HEC vwas able to back the subsequent decislons of & regarding retning to thelr original schools, which
gave oo scheals vitad plansing infamraticn,
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2. Sharing best practices

High-Tech High #1
High-Tach High creates anvironments where individuals may share knowledge

© Ewery day. teachers and stafl must meet for 1 how before school. They meet
either in plenary. with a cohort of teachers, or with ther assigned pariner teachers
Thay then collectively review student work, debrief on the prior day's instruction, share
advice, or generally flag important issues,

© Once a year, teachers go on a retreat to self-ascess their school' s performance
and redefine sirategies for the next year, Thers they might dscuss the degres o
which they embody specific principles of the school For instance. on the principlo of
using projeck-based learning. teachers might compare the number of projects that had
real-world value (such as the guide book for the San Diego Bay. curently scld on
Amazon} versus the number of projects that don't ve past the curent school year. If
the nuemiber of real-world propects. decined, the teachers might discuss strategies for
Increasang the nwmber nest year

* HTH publishes everything online so that anyone can sees it, HTH publishes
everything on the web and makes it accesstle to leachers. stafl, students. and
parents. They might publish the district finances or notes from thelr armual retreat.
They even publish web-based *porifolos” from each teacher and student that
showeases all thedr most recent work products.

* HTH anly opens a new schoaol if they can get experienced HTH teachers to join i,
HTH requires that €& so-called “mitochondrial teachers™ [oin a new sehool  The hape
1% that teachers who have besn steeped in the HTH setting will import the cullure,
practices. knowledge. and expenences to new teachers. In this vay, new schools more
guickly adopt the same principles and practices that make HTH successhl,

World Bank

mbtstpﬂdxﬁ I the: sockl sector — The Case at the World Bank
The Workd Bank i3 a compslex, multinational of ganization thal alms to use knoesledpe-sharing to
reduce global poverty. With over 2000 field offices, the Worlkd Bank has worked with ower 100 dewsloping
econonmees and parfner organizabions. With a stated mission of reducng povesty, the Bank provides
financial capial and aconomic-development suppo fo developing economies. Each of the sconomaes the
Bank serves shares & set of bath common and idiosynorstic economic-development challenges

* Inthe last 30 years, the Bank has offered an increasing amount of support in the form of
hmowledge. &1 #s best, e Bank can take lessons from ons econamy and apply § dlsswheds. |t codifies
this information as knowledge in many forms, rencing from the high-level (8.3, polcy whits pagers
SLONOMEC CIASESCL, chap-by-step tefom recommendations| to the very concrele (@.0. the basl crepe fora
3.000-percon sub-Sanaran villagel. The Bark aleo conveye knewhedge irough a rangs of madia inchedng
wriien word, Adecs. wek-cites, and face-o-face meractiont

* Certain structural featwres of the bank made crgankzational leaming difficult and slow. The culture
ot the Bank champions indnadualst ocademics who want to pulblish thelr own work and are therefore loath
1o meorporete other peorlke’™s work info thew own. The organizotion is aiso relatively bureoucnabc and
hiereachical. What's more, the Bank operates across lorge geographic dispersion with a drsersity of
cuhres and econcmic challenges,

* To mcreass 03 ability 1o collect and share knowledge, the Bonk rolled oun a hast of processes and
practices. To sncourags new bahavior, the Bank fisd incentive pay to the rambae and qualty f
neadecips chigcts an smployes crasted mnod created mwards for distinctive knowledge contribations. &s
it of the toals o anable shaing, the Bank crested a “first-alert” dirsclony of expaits on specific topics as
well as a one-slop portal lon ssarching documents and idess. Finally, they suppoited foms o
knewiedge-shang mchading the creation of subject communibes thet mel regulaily to share knowdedge in
thei area.

* The impact of knowledge-sharing was to make the Bank better at everything it did. Having best
practices o6 & vlasting posnt for & new project greatly speeded the deltvery of Tenices o sconomes.
What's mora, the thcrouch cataloguing and classitying of practices info need areas unigue to differant
sconomies incréased tha cuality of thelr cerdces. MHow, the Wodld Bank hac become a recognized
nowiedge resource for cigarizatiane and goverrments the world cver.

We will repeat an important caveat about this practice here: It is often impossible to simply transfer best practices
from one location to another. That said, it is unarguable that educators, like professionals in any industry, can learn
much of what they need to know on-the-job from others.

The guiding question for this practice is: “How do we make sure that people who need a piece of knowledge have
access to it?” Research on sharing knowledge suggests three critical steps. The first step is capturing the
knowledge in a form that others can use and that can be easily exchanged. Basic examples include a scanned
lesson plan, a generic school-finance model in Excel, or just talking points jotted into a word processor; one can
also imagine more advance media like video or advance computer-based presentations. Second, knowledge
needs to be organized and vetted. Third, individuals need access to the knowledge when they need it and through
a means that is relatively easy to use.
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Sharing best
practices

Steps

1. Capture best practices

2. Vet and organize the
ideas

3. Provide access to the
ideas to those who need
it

Technology can greatly facilitate the sharing of best practices. Of course, educators share knowledge today.
Districts or other organizations often convene people with like interests and allow them to talk with each other.
Within its limits, this is a highly effective method. However, we aspire to greater levels of flexibility and capability,
and for examples of more sophisticated knowledge management, one needs to look outside the education sector.
For example, BP recently implemented a “Virtual Team Network” to enable employees to work cooperatively and
share knowledge quickly and easily regardless of distance and organizational boundaries. Employees can work
together over the network as if they were in the same room: each PC has videoconferencing capability and access
to electronic blackboards, scanners, and fax machines. Top management asked every division to be responsible
for collecting and vetting its most important knowledge items within itself, thus decentralizing the collection and
vetting of the knowledge. The system included specially designated pages detailing specialists’ knowledge and
experience, so that employees would have access to actual people with the expertise they sought in addition to
documents and other knowledge items.

Though BP (along with the World Bank, as described in the case study) represents an extreme level of functionality
that may never be attained or needed by California’s education system, the hunger for some system is present.
This desire is demonstrated by the creative ways educators find to share knowledge in the absence of a
comprehensive system. For example, administrators in the San Francisco Unified School District have used public
web pages as a source, meticulously combing through, printing, and categorizing each page of select other districts’
websites. They do this because they are quite serious about learning from the experiences of others; however, the
process is inefficient.
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3. Innovation

High-Tech High #2

Innovations racquires people 1o riek failure and then whan failure happens. o leam
Troam it. Story al High=-Tech High

* In 2006, High-Tech High sought to expand, While koking for a site outside of San
Ciego. the full staff at a school In the Bay Area reached out and offered to |oin their
network. While this wend against the HTH model. of seeding each new school with §-8
teachers - “mitochondrial teachers™ as they call them — familiar with the HTH cukure. they
ulimately agreed to the partnership,

* The collaboration failed. Wilhoul the milochondrial teachers, the school steggled 1o
fully adopt HTH practices. The large distance made il difficult for any staff to intervene
Umimately, HTH had to abandon the efort,

* HTH learned a valuable lesson from their failure. When they nexl sought to expand,
they decided an a site ondy 50 miles from the onginal HTH site. What's mars, they wers
determined to seed the new school with mRechondrial teachers.

* They soon encountered a new roadblock, MNone of the existing mitochondrial teachsrs
wanted to move to the new site Having gone threugh the failed experience with the Bay
frga sehool. HTH decided they were unwiling 1o open the new site without mitechondrial
leachers,

* Previous experience helpad them identity a new salution. Urwiling te break ground
withaut mitschondial teachers, the dstrict offered 520,000 stipends to each teacher that
opted to relocate. Another school might opl to use new leachers rather than spend an
edra 520,000 par teacher  HTH's axperisnce with the failed Bay Area school gave them
sufficlent perspective to re-evaluate the importance of sticking to their processes, The
new school opened and parformed successiully

While data-driven decision-making results in a steady stream of small improvements—and this steady stream
accounts for most of the value of a continuous learning system—sometimes improvements come in larger steps,
through more major innovations. A hallmark of a well-designed continuous-learning environment is that innovation
is ingrained in the culture so that it is not limited to accidental or reactive contexts. In order to achieve this, an
organization needs to be thoughtful about the creating, testing and scaling new ideas.

Creating and surfacing new ideas requires an environment that purposefully encourages thinking differently.
Anthony Bryk of Stanford gives a description of what a dedicated research and development function might look like
in a school—imagine reproducing some of the characteristics of a pharmaceutical or technology company’s R&D
department in a school system. He modifies the idea by describing an environment in which researchers and

entrepreneurs partner with schools to develop new ideas, but the basic philosophy remains the same. Specifically,
in his description a dedicated team is tasked with developing new ideas.

Innovation

; Steps
1. Create and surface new
ideas
2. Testnew ideas
3. Drive adoption of U

successful ideas

—
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That is a highly formalized way to ensure that new ideas are created and surfaced. One can also imagine a much
less formal approach, which does not rely on a separate department. After all, one might expect that the people
most able to innovate effectively might be the people doing the work that needs innovation; they just need time,
space, and motivation to do so. Here, too, lessons may be drawn from the most innovative companies in the
private sector. We can find examples of organizations that encourage all workers—not just designated R&D
personnel—to look for new ways of doing things by rewarding all new ideas, whether they are good or bad. Toyota
and 3M are well-known for this attitude toward innovation, and many of their most valuable inventions were created
as a result of their open policies. Post-it Notes, for example, are the result of a brainstorm of one of 3M’s
employees. Another approach to cultivating new ideas is to give employees resources to be creative. Google is
well known for reserving a small percentage of its engineers’ time for personal projects, and some of their most
popular services are offshoots of those. The same kinds of less formalized approaches may be tried in the
education system: For example, a district may simply introduce a norm that new innovations at the central office
are to be encouraged, and give monthly awards to the creators of the best ones.

The testing and validation of new ideas requires an awareness of what each innovation is meant to accomplish, and
a method of measuring that desired outcome. Here it shares some attributes with data-driven decision-making;
namely, questions must be asked and data must be collected and analyzed to answer those questions.

4. Meaningful professional development (PD)

Note that when we talk about professional development in this paper, we mean more than what educators might
normally mean when they say “PD.” Whereas the term “PD” is commonly limited to in-service learning for teachers
and principals, we also include pre-service learning and career preparation and advancement. We also extend the
scope to non-instructors in the system, such as state or local central office staff, and state policymakers.

At its heart, PD is the set of activities organized by the education system that enables educators to continue to
improve their practice. The wide range of activities includes: district-wide workshops; eLearning or self-paced
learning modules; individual coaching sessions; networking events within a broader education community;
university courses; and more. Among the four practices included in the description of continuous learning, PD
uniquely has a large amount of overlap with the others. In fact, it is natural to say that each of the other practices
requires a good professional-development program to build the capacity of people to carry the practices out. We
can identify five main characteristics of good professional development on the basis of ample research on the
subject (for example, Hassel 1999; Porter et. al. 2000; Smylie 2001). These are:

¢ Clear goals and content. In many cases, the participants of a professional-development workshop do not know
the objectives of that workshop until they get there. In the ideal case, participants in any professional-
development program would know of, agree with, and be prepared for the purpose of that program well ahead
of time.

In addition, it is critical that the content be not only clear, but effective. The right content to include in professional
development is not within the scope of this project, but some of the recommendations may lead to better ways to
determine what is effective, if implemented with rigor.

¢ Connection to broader strategy. Whereas it is possible that school staff might receive training on a new district-
provided mathematics support program with no reference to the math standards, ideally any academic program
always references the relevant content standards and an agreed-upon instructional approach. In this way,
different professional-development efforts support each other.

* Measured outcomes. In this characteristic, the importance of data becomes clear once more. For example, if
the principal of a school is introduced to a new function on the district website that allows him to publish school
news for parents, the IT department should track whether use of the website increases at that school. If the
trainers find that use of the website does not increase, the data-driven decision-making cycle should be
triggered, with the question, “are these trainings effectively sharing the new website feature?”
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¢ Community and collaboration. Too often, PD sessions use a traditional lecture format in which the audience is
largely silent. Educators, like students of all ages, learn through conversation, participation, and other modes.
Additionally, they benefit from time to share knowledge with each other about the impact of their practices and

how difficulties are surfaced and resolved.

¢ Continuity. Often, PD programs include singular sessions that may jump from one topic to the next on a weekly
basis, with no follow-up. Research (such as Joyce and Showers, 1995) demonstrates that this is not the way to
impact what actually happens in the classroom. Rather, teachers need to revisit new ideas repeatedly (for
example, through coaching or peer visits) in order for those ideas to be adopted.

b b

Summary

o

Characteristics

N 1_

2.

Clear goals and content

Connection to broader
strategy

Measured outcomes

Community and
collaboration

Continuity

Professional
development

\3
D
j

The framework presented above is certainly not the only one that might be used to describe high-performing
schools, districts, and organizations. It is presented in this paper for two reasons: the framework is useful for tying
together the relevant published research, and, more importantly, because it resonated with the stakeholders
interviewed for this project. The recommendations contained in this paper are the result of asking stakeholders in
California’s education system to describe the kinds of enablers that support the continuous-learning practices and
describe how the state can approach putting these supports in place.
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Appendix B:

Overview of recommendations

Ensure data security, privacy, and

compliance with federal and state laws
across all recommendations

Erep 0
{currentty ongoing- scheduéed for
comglelion in 20011}

Step 1
Implemenl Now = 2071

Continue bullding langitudinal

Continue building CALPADS
and CALTIDES and snsurg
Ihat ey can e Enked 1o
niher state data systems

student and teacher data systems

Enhance qualiyy, accessibiliny
and use of K-12 data

Trnprome gualily and rmelines s
of exdsting data collections

e Improwve transparency of

inforematinn for &l users by
ENsUring access to data and
derveloping wser-fricodly
intermaces and reports

a Dimdop fecdback and

innowvation capabiities fo
continuausly iImprosve
instruction, sdministration and
policymaking

o Enhance exisling K-12 data

colleclions by capluring iy
arlrifional data on students,
tearhers and programs

e Devetnp an opt-in hank af

AssEssment items and
support formathe assessment
capakEtics

Full list of recommendations

Btep 2
Flan Mow - 20110

Implement 2010 - 2013

o

Enhance uses of data

Develop wysbem s Lo
BACAUrAne collaboration and
besl-practce sharmg for
Instruction, admirstration,
and other districe functons

Expand capabilities b

provide standard wens o
Cvaluate local, state, and
federalk-fumded programs

Develnp systems tm improrse
Educator and sdmanisirator
recruiting, effeclveness,
professional development
and retention

Btep 3
Plan; Now - 2011
Implament 20114

Create inter-agency linkages
1o halp educators,
administrators and
policymakers

Creabe Stabe-wide linkages
fromm k- 139 10 hifgher gducation
any empicyinent daty sysiems
to hetter understand how to
prepare anments for the
‘WOrkforce or post-secondary
educabion

Coreale linkages within K-12
data Systerns and from B-12 o
foater care, health, criminal
Justice, and social SEPACES
systems o Infarm educational
dercislons and mtersentiong

Doevelop systerns b brack and
valuate Pre-k programs
heginrens) with state funded
programs and espanding to
non-State funded programs

Creste linkages from Fre-k o
112wyt Lo inform
degigiorns aboul Pro-k
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1. Improve quality and timeliness of existing data collections

e

Culture, raining

=
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o
E
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E
=
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E
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=

Gavernance and funding

and

Iniarves

1.1 Provide additianal advanced data-quality tools te schaals, distriers, and county affices of education to improve data

at source for key state-level collections

= Embed data qually tools in local nterfaces of state calléctions covening all maodes of submission, including File Transfer
Protoced , CO-sharing, and kocaly-based inter-school servers (g.g., 5IF Z15 servers)

= Include data profiling and reasonabiity checks apart from data validabon; nclude functions for ‘Auto-filr and ‘Auto-suggest’

= Introduce wib-based user-imerfaces Lo enable detricts Lo rapidly incorpovate quality updates o collections

= Eg.MNew Mexco provides automated tools to districts to check data quality at sownce and a web portal to make changes
directly o their shudent data system. Tennesses offers 3 web-hased validation tood to districts far the stugent data system

1.2 Develop a comman data dictionary for cors aducation-specfic slemants for P20 and non-sducmon STt Systeme
* Intlude data gefinfions and gescnplions, DUSIngss nilés, dala Strecture and relatonship
E g, Tenneisee uses |||'Ir-r|r.4I!HI metadata tool o synchronze student data collection with other collections

1.3 Dl'l'llU'F cress-agency data managemaent erganizatien. P\L'j" |L||L" ﬂllu FEspOnEHibes incuae
Making recommendasons io the Bgislsture on crnss-apency data shanng. 3ccess snd identity manapement (Bg.
Tenmessed's Data Policy Commitlee, Flonda's Div. of Assessments and Accountabety, Washinglon's 20 Edwd. Network)

* Engaging state agencies in palicy execution
Develops reports based on dats from mulliple agencies

* Localy-pated aata Coaches and stéwards

14 Enhance data audittield visits for all collections using a sampling methadology
= lvobi @ Inlermediany govermance bodies (g, counties for K-12, CEWCCCAIT for Higher Ed) to guide districts an
ways (o further improve data quality e g . Tx., Mi, MN, NG, NY_ OH perform audits before submitting data to state

15 Frovide districts and counties with an integrated calendar of data collections
= Cross agency boy takes & lead in developmeant Integrated calendar acrnss all cobections
Each indmidual State agency takes a 12ad Tor esr own CoBSLtons

18 Invest adequate résources for data-gquality initiatives
1.7 Provide analytical reports back to the districts and schools a5 a key incentive to improve data qualty
1.8 Develop rewards and appropriate consequences for schools, disTicts, and county offices of education that promote

maintenance of good quality data
* E.g.public recognition and state awards for ensuring good data quality, eligindty for funds

1.9 Develop #ffective modes of dara-gquality cermfication and tralning
* (dfer data quality cereicatinns programs (8 q , Kansas offers KIDS DO cerd®icshon and roée-nEsed raining)

114 Integrate data training into pre-zervice and ongoing sducator and administrator professional development

Improve transparency of information for all users by ensuring
access to data and developing user-friendly interfaces and reports

Initiativies

A Consalidate exigting s1ate education repoits into a sate wide education pora including
Ugar rolé-bassd sccass
Links to easting sandard reparts (& g, Data Quest) and advancad query and repanting capabilithes
Kay measurements of educational performance
Fersorahzation (e.g, 8 wser can logm 1o compsane ther own data wilh school, dslnd and slale data or reqguest dsla om soeas ol the
sfate that keve similar demographice)
Inturfaces lo reseanchers and comparmes Lo access puble dala, in comphiance wilh data secunly mandates

. 4 legpr o thee aceessibility of the Schosl Scconntabilitg Repan Canl (SARC)
Suppont districts in providing tailorad reports for paseris and comemunity mambers by providing simplifind templates
Make the repart available i vanowe famats, including papes and web haged
*  Launch intersctive school reports with fsedback froem surveys and comenents from Makebolders

2.3 Ensure that individisal schiool. distict, and state peilommance is ieporied by subject [Le | math, ELA) and by subgioup

24 Standardize the “look and leel™ ol educsion sepoits by developng formal dandads, mleractely and cormmon dada defmtions for
aducation data repants and school data websites (optin)

L3 Suppon ongelng kst mile nevweork upgrade effon for remete and capachy consualned schools and disnios™
« Upgrade ~100 schools to Tlor S4kbps wireless connection and ~S00-1000 schoods 1o T3 connecian
= This enhancemenl is in addition 19 vpgrade planned by K12 HSM project

205 Traesdate all state data peponts and websites into the bnguages mast spoken in Califainia

LT Ensure accass 1o non [demillable row sducatlon data fer all stakeholders (.0 STAR header gheets) snd to identifiable data
baged on wser's access prmleges

iR Create a process o review inter-agency data shaing vequeests across data systenms

29 liviest adequate iesoirces for impraving data acoessibiling

Provide professional development and data training at all levels to increase svareness and wse of exdsting daks
Data education workshops for educators, administraions and parents

* Web-bazed presentatsons aboul svailable dala 51 school, disirck and state level

* Eg. Mxhigan Center for Educationsl Performance and Information

Provide seminms and workshop twaimings to increase educator amd adminisiiaton computes and iiemel asage
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3. Develop feedback and innovation capabilities to

continuously improve instruction, administration and policymaking
Initiatives

31 Include feedback capabilities in the integrated stane-wide education portal, 35 dezcribed in recommendaton 2.1
* Create abilly to track, in reabtime, scf nd Sudent progress against largets
* Develop standargged. dynamic ongitudingl “grade books®
*  Build agility to gemerate alerts hat nighlign bestpracticg matinals-oased pertarmance
* Enable realtime online fescussions and messanging
* MRRE reports more inbEractive and user-fEedback-omen, 3% mentoned in recemmendaton 2.2

22 Enhance the ability of scheols and districts to assess effectiveness of local initiatives wsing models ke Cal-PASS
or the National Student Clearinghouse
* Divelop inkages from CALPADE to local iniliathe effecthve models Lo avold duplicate dala collection
* Enhance a CalkPASS-like portal to provide end wusers access fo advanced analytic capaniities on their own data
* Enhance local systemn linkages bo include bocal financial and HR {opt-in) in addition bo data on students and programs

13 Provide astezimant tools for local countis s, dismicts, and schools o SUppOrt mors fréquant identmication,
classification, and reclassification of s3edents (&g, EL Sudents) (optm)
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34 Make avallable curdey plattorms and Mems to digtricts and schools o that they could cuttomize (15 needed),
administer and analyze results te track efectiveness in developing a climate of teaching and learning
* Surviey REm angas Lo inciude feedback on educalors #nd administralors, Schood Taclties, and Serace areas like finance,
assessments and accountahiley, and human resources
*  Surviny Imrstruments 0 D both ofing paper based and eiectranic wen based
* Explore offering SIALR-wide BCCess 10 3 SurveyMonkey-lie piatiarm

g2 35 Encourage local capacity to design, nun and track pilots
£Es * Pilot teama would inciude representation from eucators_ Incal IT Staf, and d&ta coaches
I‘:.'. £ * [Pilot teams would definge thesr goals and would proade data o a CakPASE-like system, for anabysis in order 1o mform
= fecisions about the pilod
43 E
L]
146 Invest adequate resources for infiatives an fesdback and experimentation capabilmies
a7 Encourage schools and districts tn pliat and track effecteveness of new intiatves Rewards could take the form of

Rexibibly i use of Tunds, Supénnténdents’ awands, pubic recogniion on COE webste, &L

Culture,

training
and
Incentives

4. Enhance existing K-12 data collections by capturing key
additional data on students, teachers and programs

Initiatives

44 Collect <20 core additional data elements (currently not planned or collected) in K-12 education data
Systems in ordér 1o analyze agoredaté data to inform statéswadé programs and palicy changes, Additional data
1o include
Student charactaristics (2.0, reasons for drop-outs, attandance and [ardness, collage readinass including
Earty Assessment Program scares or scores like SATIACT as alternatives)
Educators and administrator cheracteristics {¢.0.. ebsences, causes for aftrition; teacher qualfications
such as cradentials and credentialing raquaremeants, Mational Board Cetification, instruchonal matanals usad)
Program characteristics (2.9, calegonzabons for programs, names and conbent categoncal programs,
federal or prvately funded lacal programs, measurements of program effectivenass, funding including funds
recaived by site)

'y

42 Reinforce additional optional elements for local systems that are already collecting them. Thase
adaponal slamants wauld not be rolled-out 1o ather [Deal Sysiems. This could inc lude provding quidancs on
definitions and collection capability for elements such as

E.g., assessment characteristics (optional) (i & _ aignmeant of local assessmants waith state standards and
insiruchonal matanais)

Infarmation and technaols

43 Determing the optimal sourcing strategy to avoid dupscate data colectons in k-12 state data systems (2.0
CALPADS, CASEMIS, Migrant, CAL-Pass)

- Eﬂ 44 Invast adequate resources for key collections
BT
ES 45 Create a process to periodically ravizit data collections (o assess whelhar alements are mesing User needs
-+
o §
45 Incorporate training on the definitions and use of core data elements in professional development

offerings for educators, administrators, and othars




5. Develop an opt-in bank of assessment items and support
formative assessment capabilities

IniTiates
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5.3

EX

55

57

58

Provide formative ascessment capabilities to districts and schools on an opt-in basis. This mcludes
© A system to make test administration sasier at the district and scheol level
* An item bank that locals could downloead and develop their assessments. The item bank could be developed
either inbermally by thie State based on Rems from stabe®, dstricts and school assesiments, or be contractied out 1o a 3
party vendors
* Providing the ability fer local analysis of formative data across the state results are not reported at the state
level) to enable:
Student lesel comparison of formative and state assessment results
— Cross-mstrict cohort companson of aggregated assessment resuts
Trackang of Incal assesament results for students as they move across grades or schoals
= E.g. South Cardlina has a student data warehouse that capbures both farmative [opl-in) and state-wide assessment
results New Hampshire has confracted to Performance Pathwiys develnpment of 3 state wide lem bank (opt-in) a3 well
&% @ dala warehouse (for stale, rational and local formaltive assessments)

Frovide links between formative assessments, standards, and best practices that are related to the content of the
Tems and assessments

Have item and assessment analysis groups meet periodically 10 rewiow [he Conbend m e ronmatne fem Dank sy stem
(B, groups cousd sunmd confent for certfication by the Stale Dosm of other entites)

Invest adequate nesources [0 ACGUINE venmor-provided assessments and items at Dulk lcense rates

Invest adequate resources for holding off-schedule workshops for educators 10 cormvens and provide tems and
assesiments bo the system (€.9., this i3 the model used by Kentucky's Jefferson County School District)

Integrate “walk-throwgh™ training for using assessment system to support Tormative assessment INto exstng
professional oevelopment programs
*  SUpport the appropriaté use of e System and demonstrate now it Can Tacildate the formatinvg assesSmEnt process

Launch web-based and video-conferance training serles for xpenénced educator and admeestrator professional
development

Communicane widely the sSUccess STOres fTom using rormative 25 oS Sments

6. Develop systems to encourage collaboration and best-practice
sharing for instruction, administration, and other district functions

Inimiatives

Information and technelogy

Governance
and funding

o
=
-
o
=
=
-
=

&l

6.2

8.3

Create a bast practice sharing system that

* Aliows educators, administrators, and other stakenolders to upload existing matenals (whether user-generated, state
provided, our sourced from thind parties) and create new matenats

= Categarizes he conbent with the Suppart of @ obust data tonarmy’ and tools such as Lags

* Dafferentiates content quality in a transparent way through a varety of means such as research base_ EXpert review, Usage
Slatistecs, and wser raings

* Provides search capablimy acnoss all congent areas and media types using parameters such as subject area, tanget shudent
population, standards, and sources

* Launch speclic communities fecused on sub-groups of users

Develop collaboration tools willun e DESE pracioe Shaeng Fysbem el aiow educators and admmesirators i

* Create commungies of Trusted’ colleagues (2.0 . based onwih similar shasent popatations or interest areas, like
LegrmiCanada and the Cwmiculum Web in Bellevue, Wa)

* “Wiork gether (through wikis, biogs, anline chats, efc)) o create new matenal and cusiomize practices m indradusl
classronms

= Share nformatkdn with parents, students and cammunity

Develop tools to “push”™ content to users such as aen e-mals, autd SUgQestions, and e-mail SUbSCrphions within the best

Prachice Sharing System

* Eg. alers when a "rusted” CoRedgues reniews 3 Dest praciice (Similar 1o Facebook's "book réview alert”) and ophons
suggeshions on content (Similar 0 AMATINYTTNET'S SUgdeitions "users who Dought X, ak:d bought ™)

Establizsh processes to determine and publish content quality

Establith processes to continually review system functionality, s0dng or deleting functionality over time based on user
stakisbics

Inwest adequate resources from multiple sources such as the slate, foundations, businesses, elc

Develop a system roll-out strategy, adding funcionalty and user groups In phases and establishing a oritica mass of
enftent, US8rs, ANd netwnrks at each phase

Build bett practice tharing retworks offline [Rmough establisned reiationships, workshops, aic.), expandang to on-ling

Develop a communication plan at 3l kevels (state, counly, disndts, and schodis)
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7. Expand capabilities to provide standard ways to evaluate
local, state, and federal-funded programs
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unding

IniTistnes

TA Build inrerfaces from CALPADS to program infarmation systems (2 0, Condpp, CalPASS) to enable fracking of
student level program data by coliectng enraiment in state (ConApp), federal {opt-in} and lacal programs (in CAL-Fass)
* AL the combened |eval, this data would support sub-group and cohort cOMm@ansons for programs
= AL lhe indhidual level, he data could indicate cormelabons of student paricipation with oulcomes

T.2 Build interfaces from CALTIDES to pregram information systems (e, Condpp, CakPASS) o ack educstor level
program oata by collecting educator I0s for $tate (Con-App), fedaral (opi-in) and logal programs (in CAL-Pass)

T3 Use web-based forms for Consolidated Application Data System (CADS) applicabion Mo siresmiine daka conecion o
state, federal and Incal programs

T4 Standardize a core &t of data elements collected acrnss 3l programs and collect addibions data elements identified in
recommendaton 4.1

7.5 Launch sections on the best practice sharing system thal describe high gualty programs thel address vanious needs

TE As mentiened in 3.1 and 3.2, develop a CalPASS like system Lo rack effecthveness of local milialves as well @3 develop
survey instruments to frack efectreeness in geveloping a chmate of teaching and keaming

1.7 Establish program evaluation research groups iwithin CDE or external) to:
= Set program standarda by program ype
= Revicw sysberm-wede programs and local programs
= Build awarensess for effectve and inefeciive programs
= Eg., Texas Educalion Agency Frogram Evaalion evaluates i effecineness of stabe arnd feosraly funded grant

programs

T8 Invest adequate resources for the rigorous evaluation of programs at all levels

T4 Creative incentives far veluntary submission of deralled pragram infarmation and curcemes (2 0, addtional pronmy
Tor Tunis Dased on submisson of data)

T.10 Offer awards to schools and districts who demonstrate innovation by

¢ Creating new programs
* Tesling mew programs
* Adopting and imglementng proven programs

8. Develop systems to improve educators and administrator
recruiting, effectiveness, professional development and retention

Infermation and Echnokgy
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Culture, raining and
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Initiatives
B Create a web-based self-deected professional development (PD) system
* Prinide “search” capability that nks W of-line and ordling course offerings
" Inchede "auto Sugneshon” C3paniity to recommend PO offenngs Dated Factors such a5 prior PO taken, subject-mater
expertise e, el

B2 Provide analysis tools (opt-in) to districts and schools to evaluate and improve effectiveness of PD programs using
3 wariety of non-identifiatie daa sources

B2 Create a commen data distionary fer educator and administrater data

8.4 #s mentioned In4 1, enhance scope of CALTIDES

8BS Provide dismricts with web-snabled aptdn survey templates, adminismratian, and analysis tasls, (8 o POET at Elk
Girge, SUrvey templates at the venbura County Omce of Education)

BE Enhance #xisting systems (&g, EdJoin) that match teacher candidates with open positions

* Enhance quality of administrator portfolios, enable upload of candidate ransoripls and job profile spreadsheels, enable
search function on school profiles

* Develop linkages with CCTC (for aulo upbosd of teacher credentials), CALTIDES (transfer of ranscripts), and higher
aducation (tandidate ranscnpts)

BT Establish a stafe level support mechantsm for the new PD system a5 well 25 district level support for analytic tools

B8 Invest adequate resources for professonal development and professional eevelopment 10015 al all levets

B9 Link #ligisility for PD program funds to the use of the PD system as well a8 to the quality of data collections, as
mentioned in recommendation 1.8

B0 Maotivate educaters and adminlswators o leverage data-based decision making

* |dentify and recognibe educators and adminttrators through stabe and local awards, irmatations inlo mentorship roles
thnough vanous mechanisms including traveling road shows, video sharing

* Prompte pEET [0 peer IRAMmIng throwgh classroom hased ohaersatinn of OTE USAGQE Dest prachices

Highlight Succiessiul mentarship case

Inlegrate elements of menorship inlo educator and adminfsbrator FD plans and evaluabions (e.g., TeschFirst in San

Diego Redlands VED)
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9a, 9b. Create linkages from K-12 to other systems

Initiatives

ulture,
training and

hinolagy

Infarmation and te:

#.1

2.2

23

4.6

27

38

stale sducation Sysiems

Girls Chub)

Link K-12 databases with other agencies. Thit includes links within K-12 data as well as with

Cal-PASS. higher education and employmant (EDD). secial services, criminal justice, and heakh services
Ensure that the integration layer is based on open standands (| & | Serice Qriented Architechune) and has

= Global Transtation table” for diferent identifiers

* [dentiy managemant "Mack bo® 10 Bnsure user role based data privacy and access

* Capabmbes far Serace defntion, discovery and missage ransmisson

* Hold off from aevelopment of a data warchouse uniess ene are sever perfarmance (55ues with this approach

Develop translatable’ identitiers in all state systems to enable them to Bnk Inthe data service layer
* Ensure that each pamicipating $ystem NAas 3 record ientifier that is based on commaon fields that enable €3 ransiation o

ather systems. It not necessary 0 Capture 53N In all pasticipating systems

Enzure that the ‘mtegrated state-wide portal’, described in recommendation 2.1, with role-based accessibility.
interfaces with the underlying data systems mentioned in recommendation 8.1 and reporting applicatons like SARC,
DataQuest, ete. as well a5 best practice sharing and collaboration syitems

Include a commen data dictionary for relevant data slemants starting with the core elements of the P-20 systems,
as described in recommendation 1.4. Develop this dicionany in a phased manner as linkages are aeveloped far non

Exrablizh a crass-agency data management sTucmire, 35 described In recommendatian 1.4

*  Endure Uhad there 15 a policy sefing body 1or dénsioping data shareng policies, agency keais for cwnership of each
participabing system, and technical sepdces i=ads for managing the data layer ncluding he idenbty management pack-box

* Ensure agenchs maintam control of ther own data

Inwvest adequate resources for the development and ongoing maintenance of S0A data layer, unified online portal and
governance bodies

Ectablish state-wide data charing agreements and provide models 10r 1003l countas, aistrcts and SCRools 1o buld
pastnerships with local erganizations that can provide support services (e.q., Redwood City District shares data with Doys and

Motivate users to share and uge data Jcross agenches

= Emphasize benefits from data linkages through role-modeling (€.g., Youth Crata Archive project in CA, or benefils
achieyed by olher Stales Such as FL, OH)

= Annpt an evolutinnary approach (|8 | develop data layer in phases)

10a, 10b. Develop and link Pre-K data systems

Initiatives
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10.1

102

10.3

104

105

108

107

Enhance axisting Pre-i collections for state and non-atate funded programs

* Maka 5% mandatary. Usa the same SSID from K-12 a.g , MN and TX

* Enhance aastng Pre-i collacoons (COMIS that includes CO-801A, CO-0018 and CO-9600) to inciude data
elements such as student ID, race, ethnicity, gender, protective services, child health

Devalop masy-to-use standardized state-wide assessments on kindergarten readiness for children
coming from varlous Pre-K programs (state, iedaral or lacal private)

Drevelop linkages from Pre-K to CALPADS for core elements mentioned above

Enhance the best practice gharing system vision, as descnbsd in reacommendation B 1 1o mcluds portals lar
Frack aducators, thee hawe spacific contant and links 1o 2rd pamy pra-exsting colaboraton and knowiadge
sharing pontals (2.9, "PlandPreschool’ portal)

Invest adeguate resources for anhanced data callection, coaching and additional local capacity for S50
and other Pre-K data collections

Cevalop shared data-collection centres for non-state funded Pred< programs (& o | lor povale schoals)
Establish a Pre data management struchure as a par of the overall education data organization

» State leval data stéwaards in COE train counby staff an imprasang data qualisg
 County levell -3 grade school level stewards and coaches tram Pra. school leval coaches

Maotivate collection and usage of data at Pre-K level
¢ Provide indentrdes 1o schoolks that tradk program quaity and everage data-based dedision making
Drevvsbop ralesant repors and analyss to ad 1sachars in dacision making
Ciffar puilic recogninan
Alloowy flecability to wse funds
Privide access o professional development



Appendix C:
List of additional recommended data elements

We adopted a five-step process to identify the missing
data elements

Collected 120+ questions for the education data system from

— 100+ user interviews with parents, educators, administrators,
policymakers, and researchers

~ 40+ publications on data systems, including best practice case
examples, research publications, and NCES data models

2 Develop a prioritized shortlist of questions based on interviews
with stakeholders

Detailed the data elements required to answer the shortlist of questions

4. |ldentified 60+ missing data elements for questions that could not be
answered fram current and planned state data systems

Prioritized ~30 core of the most important missing data elements based
on discussions with stakeholders
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Sample questions for the data system

Student characteristics
| What percentage of #th-grade students participating in remedial reading programs

obtained their high school diploma?
Teacher Quality
|. Which districts have the least equitable distribution of talent?

Administrator Efficiency
1 Which schools produce the strongest academic growth for their students?

Program / Instructional Effectiveness

I. For students who complete course recovery modules, what is their GPA and test
scores?

2. What reading programs are most likely to have students score at proficient level?
Are certain reading programs mare successful with certain subgroups (e.9.. by
demographics- age, sex, ethnicity etc)?

2. Which instructional programs in middle school prepare low-performing students for B
the high school curriculum?
4. How does participation in advanced high school courses (e.g. enrollment in

rigorous courses or performance on state tests) affect college success?
5. Are students who have been taught the new mathematics curriculum impreving
their achievement on the state assessment over time?
6. How can course articulation between high school and college can be improved so
as to improve student achievement
What should the content of instruction for academic literacy in a range of subjects
be and how should instruction be organized at the various grade levels?

Questions that can be addressed by data systems today ILLusTrative

Question Data systam IMustrative set of data elements collacted
* How are our students performing * Assessment * Assessment performance level and scale score for each
on vanous assessmantsy How syslams sludent on vanous assessments ke 5T, NRT, CaPa,
does ther parformance vary by CAaHSEE
sub-groups? Yyhat factors impeact * Assessment * Student grade level, gender, racefethnicity, disability status,
their performance? system (headers English proficiency status by subgroups, migrant status, district
sheets and of residence if different than district of service; period of
answor continuous enrollment
dacumants)
* Why do sludants dropoul™ What * CBEDS * Studant grade leval, avarags class sire, % taachars tully!

ara some aarly ndicators of amergency craderbalad, % students EL

dropping out? For CSIS LEAS only, information on annual enroliment status of
@ach student for each school in grades 9 =12 dropout raionale
fiar students in grades [

Cahformia Healtny  * Vidlence and dnug pravantion programs prowded, incidenca,

Fade Survay prevalence, and parceapbons of 'ﬂmg uge and walenca

CaonApp Mo of students mashing truancy Education Code critena, Mo of
students suspandad and'or expalled for violance or drug use,
by Education Code seclion; student referred to Altemative
program etc

* Ara the schools adaqualaly * CBEDS * Teacher s l@aching & "cora academ;” course under NCLE,
prepanng, training, and recruiting teacher has met NCLE requirements for core course flag, fully
Highly Quesfied Teachers? credentialed fieg

* Con App For each schaol, average class size; mulb-track, year-round
educational program; poverty rale; no of teachers teaching
core acadamic coursas, no of teachears who raceived hugh
qualty profassional developmant, recesves Title | funding, no of
paraprofessionals who assisted iminstruchon in Title | unded
pregrams and meet MCLE requirements



Questions that will be addressed by CALPADS and ILLUSTRATIVE
CALTIDES

Question Data system Approach to address the question

* How are our students performing in vanous * CALPADS = Graduation end drop out rabes through a wunique
assessments? How does their performance vary student identifier to better account for students who
by subgroups? What factors impact their transfar across districts, transfer to a private school,
performance? Why do studants dropout and what matriculate to junior college, or leave the state, dropout
happens to tham attarwards? refionale code

* How does Ihe performance of subgroups vary * Improved tracking of subgroups lo meal NCLE
over time? requirements by having & student identifier and

len@tudinal data companng the CELDT scares of each
English Learner (EL) in prior years. In addiion, ELs are
counted as ELS in assessment reculle, sven after thay
have besn re-decignated as RFEFS (re-designated
fully English proficient), until fhey score proficient on
the English language arts CSTs for three years

-

* How many newly credentialed teachers take * CALTIDES Enabled through inked dataset from participating

leacting jobs and whers they take them? longtudinal collections e.g., CCTC, SRRTS, CBEDS.
* How many former leachers hold vabd credenbals Data types collected include

but no longer teach? Haw many former teachers - Teacher recrultmant

re-enter the profession sach year and the - Education

average length of ime they are out of the Ceality

profession. Exporiance
* Which leachers are participating in state-tunded — Retenton

pragrams to support leachers? Dis-aggregahons ~ Pratessional davelopmsant

by teacher characterishe - Instruchanal improvement

* What are the impacts of paricipation on teacher
rebention and other program goals?

Recommended additional core data elements (1/2)

CQuestion Mizsing data elements Rationale

* Wy do students dropout and * No. of days of atendance * Attendance as an oplion to |dendly potental

happens to them aftensands? What are tandyfabsent dropouts. CALPADS will capture ExitWithdrawal
some eary indicators of dropping out? Codes

* What is the level of college readiness of * SATIACT scones * EAP developed by SBE, CDE and, C5T to assess
our studants? Do they need admission nto raadingss for CSU. SATIACT are measures thal
remedial courses? are Used catside Caifomia

dministrator characteristics

* Wihat are teacher and adrmimstrator * Mo. of days absent

* Currenily not collected at state kevel
attendance rates? Wiy do they laave? * Atintion reason * Atrition reason o be capturad in et interd s
Where do thiry join?

* What ars tha charactenstics of ligh quabity * Matonal Board Certificabon for = Matonal Board Cartihcalion as one of the
teachers? Vimat instructional matenals do in-senace and TPA/ PACT for measures of taacher quaity. For beginning
teachers usa? beginning teachers teachers, TRA will become a requirement from

* Supplemental instructional 200809 and might be collected in CALTIDES
materials

* Who arg our Pre-K students, and wheng

+ Student ID * This information is collected by state for a sample
are thery recaiving Pre-id services? * Student race of 200 tamalies (COS01E)  Quality magsures are
* Ethmcity acdrmnitered for all children but callected by state
* Gonder far childran with EEPS anly
* What arg the charactenstics of Pre-K » SEID * Currently this data is mot captured by COD
teachers? = Ethnicity collgctions 014 and 8018
* Credeantats

* Mo, of yaars of expensnce
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Recommended additional core data elements (2/2)

Question
Program characteri

Migsing data elements

* What are the vanious ongoing programs? | * Program ID

What are the funding sources for diffarant L= Mamsa
programs? * Content code

T * Results (student achisvemant)
+ Atendance

= Howw affactive are thess programs in
P thir objettives?

raling on qually of programs
* What i= the extent of funding for pragrams? — * Funds received, by site

What are the additional sources of funds L * Funds réceived, by student
besides slate? * Funding sowca

-

Rationale

* A Common data tasonenny meds 1o be
davaloped 1o enable consistency in dascription
of programs across the state VWhile ConfApp
ha= the infarmation for categoncal programs,
Fed or privately funded local programs have
Ihair own descriptions

* Mead to davelop program effectivenass
a55ossment machanisms @.0., Survays or

~* For Prel programs, parent survey  analysis of performance of program takers

* To develop batter understanding of additional
sowrces and uses of funds ¢.9., for categoncal
programs

* |n what condition are the educational
faciibes used by studanls? attending)

* Last date of modemizabon

* How does the physical capacity of the site
campars o its accupancy?

* Masimum student populaticn

« Acreage of school site

* Ratio of parmanant to portabls
classrooms

* What s the extent of funding for programs?
Wvhat are the addiional sources of funds
besides stabe?

* Prasance of media centashibrary

* Fresance of Pred faciimes

* Presence of Career Technical
facilities

* Age of building (inked to student

* There is currantly no state-wids collection of
data on school laciibes

* The overall condiion of a facility as wall as it
proper oparation and use—including not
ONETCTOWINg—Can Impact [sarning Climate
within and the effectiveness of instruction

« Certarn educational pnonties, for examgle
Carser Technical Educaton, require speciahized
facilities in order 1o be effectively implemented

Additional data elements not recommended as core (1/3)
Missing data element

Question

Raticnalel descriptions

* How different adaguacy gap shudents’ * Mo of languages spoken .
neads differ?

Rural or whan angin i

* What I= the impact of vanables like Mo of meals per day .

students' nuintional status, busing etc. on ¢ Distance ranspontad to school
student achieveman? * Internet connected home
computer
* What are some aarly indicatars of
dropping aut? ¢ Absent reason code .
= WWhat i5 tha leved of codlege readiness of * Colleges applad admited -
cur students? * Colleges enrofed

CALPADS plans to collect pamary languags but
mary ELs speak muliple dialecks! languages
CALPADS plans to collect country of onigin but
additional granulasty is needed with the simplest
breakout implying rural and urban

CALPADS anly captures paricipation in Matianal
School Lunch Pregram

Me. of days of attlendance or tardyfabsent is in the
list of core elaments

Abality t track the students that drop out of the
coBege process from applicaton to ennoliment

*

* Whal are the charactensbcs of educators
that are affective in maeating the naads of
Specific cultural sub-group?

Cultwral competency credenbats
(2., Cross-Cultural, Language
and Academic Developmeant,
trainings to teach childsen from
dilterent cultural subgrowpsT)

-

Languages (ig., other languages *
et teacher know and is helpful
fa them ininstruchon)

Areas of informal qualification =
{eptionat)

Sincial work and health senaces often offer cultural
compatancy credanbals . This should be recorded
and hence valued as a coroliary to the planned
CALPADS element ' Author 7ed [0 provide
instructional sarvices to Enghsh learners *

CALPADS plans to Collect language of instruction
bag many leachers speak muliple languages/
dhialects

Panicularly for non-teaching work expenence and
infisrrnad roles which might have cormedation with
student achievarman & g, athlistice, volunieer
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Additional data elements not recommended as core (2/3)

Cuestion Mizzing data element Ratanale descriptions
* What programafnterventions should a * Goal (3] of purpase * Consokdated Applicabon [(Conapp) coliects infarmation
PRMCLEAr STUCENt be BRIOUBET AME these * avallaniimy an pRMICIpALo (7 Categonesl pragrams & 0, Tie |0, v
program meetng heir stated cbjectves? * Beginning date [
+ Ending date * COMARR NES INPOMMEON on program pamcipannn, LEA
= Target aréa authonzation date, agenty details, immigrant, LEP,
* Dativery structure funding model, charter status, Gradespan, paricipants
* Freguency * Missing data eberments menbioned here e opt-in for non-
* Intensity |2, beginning, advance or  State funded programs.
remidial program
= WWhat factors impact 3 child's readness o * Child profecihe serdces * CODB01VA and B contsins basic information on chid
WRdergartent * Chad healh INEIding name, date af birth, IEP eft

* Wwhat certication pragrams Nas a teacher Highest level of Pre-K certiication  * Curréndty collects informatkan on Bype of care, program

enrolied in? ® Address coaie, okl hours of care R
* How effective are our pre-school programs? * Days of operation
* Sendce delivery moge
* Fee sthedules
* Licensed places
= Parent survey raling cn quality of
faciiies
* What lacal formative and gagnastic * ASSESSMERt reporting methad * State will not collect infarmation on I0cal formative
FIIETIMENLS A8 anminisiered? * Score InErpretaton informanon ASIEIIMENE FEsUls. However, these elements will form

the basks of companson of assessment data

Are the local summative and formative tests = Aignment with stabe standards = A slale level oversight body needs Lo be established for

peychometrically valid and aligned to state owersight to determine consistency of tests with state
standands? standards

= What supplémental materials ane uded at the = Instructional materials * To detenmine which materials ang used by vanous
pocal lEvery districts and sehools

Additional data elements not recommended as core (3/3)
nn = _ Misging data element Fationale! descriptions

* What parent charactenshos impact * Mumber of college years * These accuracy of several of these slements
student parfarmance? = Assats would depend heavily on the collection method
* Mumber of languages spoken at
homa

* Date of bith

= Manital status

* Family size

* Disabilitias

* Literacy, numeracy
* Income rangs

* What s theimpact of infrastructure quality  * Facihties code * Faciity quaity could be analyzed based on a

on studant pefarmance? What student * Faciliies quality rating stakeholder survay. Several surveys o9, on IT
SCOrES result from a high number of infrastructure and health seraces ane already
computers in the school? administered
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Appendix D:
Technical Specifications

Overview

» The Continuous Learning/ Improvement paper and McKinsey education
pedagogy are the foundations of this effort. McKinsey & Company has
identified the key characteristics of world-class education data systems
as guiding principles for this effort.

* To understand the scope and limitations of the current systems, it is
important to agree on “what is being measured” and “for what purpose”.
McKinsey & Company has analyzed data needs and current gaps for a
number of stakeholders. It has assessed the capabilities of the current
and planned state and local level data systems.

* Based on current systems, data gaps and best practices, McKinsey &
Company has developed 10 recommendations. Each of our
recommendations presents different technology choices across the
layers of architecture. The team has developed a framework to
sequence these solutions and transition from the current state



Guiding principles for this data management blueprint

° Relentlessly focus on value creation for California education system

° Drive clarity on business needs among multiple stakeholders (i.e., educators,
administrators, policymakers, students, parents and community members)

° Leverage existing investments in architecture, avoiding as far as possible, the
need for any large scale system overhaul

° Target data elements to clear improvements needed in decision making
rather than an indiscriminate, costly and impractical approach of comprehensive
data collection not linked to any specific business need

° ldentify architectural break points with clear cost, complexity, and time to
implement trade-offs rather than suggest building a massive & monolithic system
or result in significant additional local reporting burden

° Adopt a “managed evolution approach” to get from today to a longer term
solution. Achieve a balance between ‘pure technology’ driven approach and a
‘pure business’ driven approach

This blueprint is not a recommendation or commentary on any vendor
offering. However, it may be useful in writing a statement of work for
vendor selection

Contents

° Overview of technology recommendations
° Existing architecture

° Detailed recommendations
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Major end-user needs have been identified

Users Examples of user needs

Students and parents « Access information about local schools with greater
ease and more certainty about accuracy

Teachers, principals < Draw on a bank of assessment questions tied to the
and school staff standards and based on the district’s strategic plan

Access instructional best practices across the state

District and LEA
leaders and staff

Ensure that employee skills match local needs
Track students that move within the state

Measure the effectiveness of programs of all types
Promote financial efficiency throughout the system

Policymakers

Have more visibility into the education systems’
operations and successes

Taxpayers

Research questions related to college and work
readiness

Researchers and
advocacy groups

Have education system be more responsive to future
economic needs

Businesses

Source: Stakeholder interviews; team analysis

These recommendations will result in new additions and

extensions across various layers

Technology architecture layers

NOT EXHAUSTIVE

Major end-user needs

¢ Ensure good data quality

¢ Collect more complete
data set

° Make data systems end-
user friendly

° Provide tools to provide
feedback to improve
instruction and learning
effectiveness

° Enable best practice
sharing

© Develop data system
linkages

Extensions to
existing/planned
systems

- New additions

Recommendations Application Data

) - o —— — o -\
e Improve data quality and timeliness - _I,- S _ I/ N~
~ \ \ _~-
S __ L 1
\

Integration
ot

N

T Ensure good data

]
1
i
Develop feedback and I
experimentation capabilities I
1 1
Enhance key existing K-12 data 1
collections 1

1
Develop assessment items and
support formative assessment
capabilities
Develop systems to improve educator/
administrator recruiting, effectiveness,
professional development and retention 1

Expand capabilities to provide standard
ways to evaluate local, state, and federal-
funded programs

Develop systems to encourage
collaboration and best-practice

sharing

Establish linkages from K-12 to other
state systems

Develop systems to track and
evaluate Pre-K programs. Create
linkages from Pre-K to K-12

Make data systems end-user

quality
1 = 1 1 !
Improve data transparency and VAR \ f \
accessibility / \ v —Collect more
! \ ! | complete data set

Develop data system
linkages

Enable best practice
sharing

Ensure adequate
network and
hardware capacity.
Security is present
across all layers

friendly

Provide tools to improve instruction
and learning effectiveness
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The new additions & extensions will result in the

following conceptual blueprint for State of CA Education

Data and application layer

CDE data systems
Key systems including
CALPADS, CALTIDES,
CASEMIS, MIGRANT,
CASAS, SACS,
Assessments etc

Non CDE Data Systems
Higher education including
CPEC/CSU

ERS/UC CSS/

CCC COMIS, EDD, Health and
Social Service, etc,

] Uy

Initiative effectiveness
(e.g., Cal-PASS)

J

Formative assessment item
bank (optional-state level)

Best practice sharing
system

Professional development
system

Integration layer

i.e., a data “glue” based on
service oriented
architecture, that
performs..

State data systems
linkages

Identifier translation
from one system to
another

Identity/ data privacy
management

User access control
Data dictionary
/taxonomy
management
Business rules
management

Presentation layer

° Canned reports
° Parameterized
reports

Dashboards

School / students /
teachers /
Administrators
profiles

Knowledge
management

* Collaboration
* Expert finder
° Search

Announcements /
Dynamic Alerts

| Network and hardware layer

* Details abstracted out for clarity
Source: Team analysis

Our recommendations build on the current plans

=

ILLUSTRATIVE

Extensions to

systems

Il New additions

Users

Security
present in
all layers

Teachers and
principals
Students
Parents and
community
members
District/County
administrators
State
administrators
Policy makers
Researchers
Foundations/
interest groups

ILLUSTRATIVE

Existing projects e.g., CALPADS, CALTIDES would be implemented within

scope and time, as planned. These systems will include unique student and
educator ID would be collected in CALPADS/ CALTIDES

N

Superintendent in his state of Ed address

Brokers of expertise to be developed as planned in the vision laid down by

3. Each agency at the state and local levels as well as higher education campuses
will continue to be responsible for maintaining the quality of their respective

data collections

4. State data collections will continue to include data validation and verification

methods

5. Data coaches at various levels continue to play a key role in educating users on

delivering training on use of data for decision making

existing/planned
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Contents

° Overview of technology recommendations
° Existing architecture

° Detailed recommendations

Current data / information architecture

Data collection SYSTEMS AS PLANNED

--Planned
«Reporting flows ILLUSTRATIVE

Migr;nt Special Ed

achievement
.

«

State level E

CDE data Migrant Results |
Assessments + CALTIDES

systems WestEd ]

|

AU

Migrant ID X ~120 other CDE

| collections including

CASAS, ConAPPS,
CDMIS etc.

\
B SEID, Credentials, authorizations, M
S,S|D teacher prep, alternative routes,
'

Beginning teacher support, salar; Other key systems

Non CDE
State level
data

systems

including foster care,

= |CPEC health, criminal justice,
Higher Ed * |CCC social services,
comis Cal-PASS

© uccss
* CSUERS

Migrant
enroliment,
denjographics

Demographic, |Program participation, enrollment, Demographic, program participation, Spe i !
course, SSID, discipline, teacher assignment, SEID, enrolimgnt, course, SSID, discipline, disgpline, d
LEA level teagher assignment, SEID, suspensjons, After
data nipg, IE

—
Books of
SELPA accounts

systems

L

S|S/ other papet
elegtronic collecti|

=

Teacher

Migrant
Offices (2

Source: Data system expert interviews; team analysis
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Current information architecture* has several NOT EXHAUSTIVE

challenges in addressing the user needs

Data and application layer Integration layer Presentation layer
CDE data systems * Canned reports
Key systems including * Parameterized
CALPADS, CALTIDES, g v reports
CASEMIS, MIGRANT, L A
CASAS, SACS,
Assessments etc
Users
Non CDE Data Systems | ° Teachers and
Higher education including @ o principals
CPEC/CSU ° Students
ERS/UC CSS/ * Parents and
CCC COMIS, EDD, Health and community
Social Service etc, members
District/County
administrators
* State

Initiative effectiveness Eﬁj L
(e.g., Cal-PASS) administrators
Policy makers
Researchers

No common data Foundations/

definitions and . . interest groups
. e Presentation layer is..
identifiers across

) Fragmented
state agencies .
. Lacks personalization
Data linkages are

either missing or are I8 MOV sl Secu rit)_/
point-to-point present in

Data collections are often
duplicative, top-down and
incomplete

Uneven data quality
resulting in extensive data
consistency

Half the existing educational mm Complexity of data /

Network and hardware layer computers are outdated security at school
County networks are congested. level and for data
More than half the schools have

[ linkages
* Details abstracted out for clarity T1 connections or less
Source: Team analysis

Current challenges and ongoing initiatives:
presentation layer

° The presentation layer is fragmented
— Each state agency has its own reporting systems/ user interface.
Moreover, there are presented through separate front ends for various
reports within an agency e.g., DataQuest, SARC, Accountability reports are
available through different front-ends
—There is a lack of conceptualization of an end-state integrated reporting,
best practice sharing and collaboration architecture vision

° The layer lacks personalization and is not user friendly, however, there
are some efforts to revise SARC periodically
—There is limited capability to browse, search, and collaborate
— Data formats across various reports and websites are not standardized
— Data presentation cannot be personalized based on roles

Source: User interviews, data system expert interviews, RAND, McKinsey Analysis
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Current challenges and ongoing initiatives:
application and data layer

° Data collected is duplicative across state systems. However, there are ongoing efforts to consolidate
systems e.g., CALPADS will consolidate many underlying collections include CBEDS, ConApps,
CBEDS, Language Census, Student National Origin Report and select Consolidated Application

* Requirements are defined by legislative mandates instead of being end-user driven

° Data collections are often incomplete
— Key data on students, teachers, programs is not collected*
— Unlike K-12, key data on PreK students is either not collected or not stored centrally
 Prek students: student ID, race, ethnicity, gender, child protective services, etc.
« Program: program address, days of operation, service delivery mode, fee schedules, etc.
» Teachers: demographics and credentials, total experience in current and prior service, etc.

° Lack of adequate quality checks. Field audit checks of data sources are missing, although consistency
checks are performed for most data systems

° Data definitions are often inconsistent across P-20, although for K12 a ‘Common Data Architecture’ is
being developed

+ No flexibility for LEAs to provide data partially (iterative method) for most collections. However, new
systems e.g., CALPADS would address this issue

* Please refer appendix for a list of missing date elements
Source:User interviews, data system expert interviews, RAND, McKinsey Analysis

Current challenges and ongoing initiatives:
integration layer

° Most of the existing data collections are shared through FTP
file transfer/ CD sharing/ manual, rather than through data
integration technologies. However, for CALPADS, an online
collection tool would be provided to districts

°* No common student identifier across different state systems

— CALPADS, CASEMIS, Assessments etc. use SSID

—SACS, Consolidation Applications, AYP/API use CDS code

—Migrant uses Migrant ID, COE number, CDS code

— CASAS uses ADA ID, SSID, CASAS no

—Higher Ed has a mix of SSN and other IDs e.g., UC, CSU have
SSN while CCC and CPEC have SSN aswell as their own IDs

—Health Services has a random ID generated based on case ID,
location, demographic

—EDD has an ID based of SSN

Source: User interviews, data system expert interviews, RAND, McKinsey Analysis



Current challenges and ongoing initiatives:

network and hardware layer

° Computer and PDA penetration is low and almost 50% of existing educational
computers are outdated (>4 years old)

° More than 50% of schools have a T1 connection or less. These are primarily
schools in low-income areas. However, only 1% or ~120 remote small schools are
not connected to CalRen and have limited or no last mile connectivity

° Currently many county networks are congested and experience routing failures
due to bandwidth peaks. Existing network connectivity for various county level
network nodes has been provided as a part of the Cal-REN effort. A six phase 3
year technology refresh plan is in place to improve connectivity:

— Upgrade network equipment/ software e.g., CISCO 7507 routers
— Support for IPv6 routing and services
— Improve QoS monitoring

° There is a lack of a robust, easy-to-use technological infrastructure for data
collection, aggregation and reporting for PreK e.g., for private schools

Current challenges and ongoing initiatives:

security layer

° While district level user authentication/ authorization has been
provided for state systems, providing the same level of security to
users at the school level has been unmanageable

° There is complexity in ensuring identity management for data
linkages across state systems (CDE and non CDE). This is more so
for systems that capture sensitive student / teacher level data
including SSN

° Access rights are unclear and granularity of access not always
defined
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Contents

° Overview of technology recommendations

° Existing architecture

° Detailed recommendations
— Presentation layer
— Integration layer
— Data and application layer
— Security architecture
—Network and hardware layer

Presentation layer recommendations

Key recommendations

Extend transparency and personalization for parents, community

members and educators for existing CDE website/ reporting

capabilities

* Improve the accessibility of the School Accountability Report Card
(SARC)

° Link CDE reports to 3rd party portal content

° Standardize education report ‘look & feel’ by developing format
standards, user interactivity and common data definitions (opt-in)

Develop new capabilities to include secure, personalized, role-based

web-access
° Integrated state-wide education portal infrastructure that enables user
role based access
* Initial development to include...
— Basic functionality including canned reports, dashboards and
student/educator/administrator profiles
— Content/select back-end application integration
— Develop standardized, dynamic longitudinal “grade books”

° End-state to include..

— Advanced functionality including advanced reporting, best practice
sharing, collaboration capabilities and real-time alerts

— Unified front and back end integration with single sign on

— Personalize reporting capabilities via role specific portals

— Relevant KPIs and content available for each portal

— Links to specific applications and reports, based on user access
privileges

Presentation layer

* Canned reports
* Parameterized
reports

Dashboards

School / students /
teachers /
Administrators
profiles

Knowledge
management

* Collaboration
* Expert finder
* Search

Announcements /
Dynamic Alerts

NOT EXHAUSTIVE

|:| Extensions and

additions to
existing/planned
systems
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Functionality required: integrated portal that offers assessments,
analytics/reporting and innovation/ best practice sharing

)

Best in class assessment items '/Analysis and reporting ~:f’/lnnovation and sharing of best

¢ Canned and customized reports practice

* Standardized assessment * Drill-down, roll-up, filtering ° Brokers of Expertise
results ° Ad-hoc queries — Library of templates for
— CAHSEE ° User-generated databases different document types (e.g.,
— START ° Adding new data to central lesson plans, curriculums, )

- CELDT repository — Document creation and upload
* Data viewing in 3 party tools to repository, tagging, seach,

° Formative assessments item (e.g., Excel) collaborative document creation
bank container for school- or ° Advanced statistics — Publishing approval
district-created, 3" party vendor ° Pattern detection for target setting N )
provided assessments, that — Document linking to reporting
includes.. (surveys)

— Library of item banks
— Upload of data into analysis and
reporting

B B B

Supporting functionalities

Adaptive real time experimentation and feedback Personalization
+ Posting announcements; setting alerts * Pre-defined and customizable home page
 Online discussions; online messaging based on user role

+ Custom workspaces, integration with email

1. Enabling best in class assessments

Capabilities Description Use case

Library of * Central repository of templates / in-use assessment * School uses structured template to create new

templates/item rubrics and items rubric for assessing language skills based on

bank and 3rd party |° Upload/download access for multiple sources: multiple performance dimensions and

integration — School professionals proficiency levels and uploads to rubric bank
— District DOE

— Third-party vendors (through standardized APIs)
* Structured template for creating custom assessment
rubrics, including roll-up detailed evaluation into set of
scores for quantitative analysis and reporting in data
warehouse
* Structured templates for mixing and matching content  * High-school teacher uses structured template to
and rubrics from library / idea bank... creates new standardized questions to test
— Standardized tests by specifying strands, skills differential calculus and upload to item bank
and individual questions/answers
— Rubric-based tests by textually describing question

Test creation and
upload

* Based on psychometric validation, workflow ° Elementary school teacher creates two types of
management to review and approve, reject, or modify customized tests: a multiple choice Math
Approval process proposed... standardized test, and essay-based English
— ltems rubric test

— Custom rubric

* Online administration of standardized and rubric tests ° Teacher schedules tests to be administered

Test administering |° Automated scoring (raw, scaled, proficiency level) of online at specified period in following week
and scoring standardized tests — Standardized Math test automatically
scored

— Teacher manually assesses English test
and uploads scores

5 * Automated upload of data such as scores into ° Teacher performs analysis on latest formative
Upload of datainto | reporting/analysis part of the solution to enable users assessment to identify improvements / gaps
reporting and to analyze the data

analysis
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2. Generating reports and analyzing the data

Capabilities

Canned reports

Drill-down, roll-up,
filter

Ad-hoc queries

Customized
reports

Extensibility

Advanced analysis

Description

Use case

* Readily access pre-defined graphical reports.
* Save and access snapshots of report results.

* Perform drill-down / roll-up on canned reports at all
levels of hierarchy (e.g., system-wide, region, network,
school, grade, teacher, student, assessment,
item-level etc.)

* Intuitive interface to capture complex queries
* SQL Queries
° Create new data cubes

Graphically save/name/regenerate new reports

based on...

* Drill-down/roll-up/filter of pre-existing (canned or
custom) reports

* Ad-hoc queries

* New business rules

* Create own databases/tables, enable other users to
access the database under the same user interface

* Statistical toolbox containing functionality such as
multiple regression, single- and multi-variate analysis

* Compare data across various data elements (e.g.,
schools) and across different time periods to detect
trends, analyze root cause for problems, and set future
targets for schools

* Integration with third-party statistical toolboxes

* On log-on teacher is presented with results of
latest formative assessments by strand

* Teacher clicks on strand with lowest
performance to see individual questions

* Teacher uses query wizard to compare scores
for lowest performance subgroup against
horizon school for same subgroup

* Principal customizes attendance report update
weekly and chart lowest performing subgroup

* Principal creates table to capture varsity status
to measure performance of student athletes
compared to other subgroups

* Enhance reports based on increased knowledge
over years

3. Innovation
Capabilities

Library of
templatesiidea
bank and 3rd party
integration

Document creation
and approval

Searching and
viewing

Knowledge and plan management

Fasting
announcements!
alerts

Online discussion
and messaging

Collaboration

Calendaring

and sharing of best practices

Description

Use case

* Structured ternplates for creatingfuploading
documents in multiple media formats

* Teacher uses temnplate to create cumiculum
plan for tezching fractions

= Docunent creabion and upload Lo repository

= Collaboratve creabion of docurmernt alloeang other
wsiers o edil created documents

= Docurnent taggmg wath pre-dehned lasonormy

= Workdlowy process Tor publesiing approeal

* Embedding links in reports b documents

= Search lor docunents across repository

= Wiewanyg and download ol documents in diferent
farmats

= Patlerm anabyses acrogs st documents based on
user critena

* Posting announcements by both administrator
and users

= Generale alerls aulurmabically o display an user
homepage

= Frosade @ taruen for onlne discussons an
specific topics

* Instant messaging, for select users allow for voice
and wideo chal

* Prowvide the capability to add new gvents

= Teacher tags docunent a5 "terd grade™,
"Math®, "fracbion”, "curnculurm”

= DA appronves curnculurm wath some changes
for wader circulabion

= Cine beacher creates dooument on Eeackmg
fractions and another teacher extends the
docurnent wilth her expenence

= Teacher enbers koywords "thard-grade”,
“rmath”, “trachons”, "cumnculurn plan” into
search enging o relnewe and dovmload
relevart besk-pracbice docurments

* Principal sutomates alert on teacher
hormepages whenever scores on labest
tarrnatre Lests lTalls 10 below sarmilar for
honzon schaol

= Teacher uses IM o contact peer frarm honzon
school on best practices for teaching fractions

* Principal uses portal tn schadule miertinns on
2l B grade teachers' using underlying
Exchange server
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Choice points: Functional and technology choices shape our

recommendations on portal servers

Choice point

Options

Guiding principles

f:D Basic. canned reporls, ad hoc quenes,
Schaalf Studantsd taachers! administrator
prodiles, Conlexl speahc help

2. ) Advanced advancad rapasting, intagrated
raporhing, best prachcs shanng systam,
chynamic alerts, real-time callaboration,
seach

@ Content aggregation valh Contant

management, search and explicit

personabzation capabilibes

Selective application Integration with

comman data taxanomies and propretary

partets as primkary back-end integration

—. Mmechanism

{:_) Unified front end integration with Singke
Sagn on, process inlegraton

Laval of
integration (?D

weblomc, IEM Websphere portal, Qracle

®
AS portal, Vignette

2. ) Open Source Apache Jetspeed, Sun
= Java System portal Server

Portal server
technology

Commercial: Microsaft Sharspoint, BEA |

* Meke evarlable "basic’ reporing capabibty 1o
the maximum number of usersia |, teachars,
principals

, * Advanced capability that ara requirad by
powEr users (a g |, assessmeant’
accountabilty staff in districts) could be
provided in subsequenl phases

= Start walh eithar content soogregahon’
selactive application integration that arns
relatively easier and cosl ellechive 1o
accomplizh (ve, a unified front-end). With
salactive application intagration, users will be
able o access links to applications

* |n the lonager term, a unifisd front-end
application integration could be developed
Howevear, il 15 cormplax and hme-consuming

- b mCUtS

deploying besic porlal lunchonahly, 2) vath
content level integration, 2) having a flexible
¢ technical architactura, 4) at a low price point
Haweiar, for 1) advanced enterprise kel
portals invabang 2) front-end and back and

- integration, consider commengial viendoss

Recommendations: Functional and technical capability needs to

be developed in phases

Basic

* Extend the capabilities of the existing

layar, including
Extension to current CDE Websites by
including links to 29 party portals

- [mprove SARC accessibility

- Hlandardize educabion reporl ook & feel

- Wab anable Consolidated Application Data
Hyslarm

Functionality

Advanced

* Develop new state aducation partal layer,
that has

- Links 1o canned and paramelenzed repots
- Dashboards
Schoolf stedentsl educator prafiles

* Enhance state education portal
capabllitias, inclisding
— Ackhvanced analy=s and raparting
- Besl prechce shanng and collaboration
~ Fomative (opt-in) and summative
gssessments as well as curnculum
standards
Announcements dynamic alerts
Reaktme online discussions! onling
messaging collabaration
Content specific help
- Hender porlal dated content to user

interfaces including deskiops, thin chent
terminals, mobile, PDAS as wall as VRS

* Backend apphcabonintegrabion 1e., only
lindes 1o Ard party state lowvel callections
and portals (& o bast practice ponals)

¢ Common (Cross appication) authenticaton
directony for providing data accass rights®

Technology

= Unihed front and back end inlegrabion walh
single sign an and process level integration

* Lawarans future-afiars 10 davalap &b

Ala wnda ideritdy mian

anjeetiant Actiea Diractary &
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Emerging recommendations for the Presentation Layer-
Extensions to existing and/or planned portals

Racommandations

* Incorporate onto the CDE website links to 3rd party knowledge sharing portals

Extension to (g, OER, NYLeams, salectedrevewad 600 other sitag), Thesa links 1o be
current COE Categonzed by role (beachers, principals, admimsrators, parents, students o)
Websites by - Bapert revieved

ineluding links to Available tll Brokers of Expertisa |5 implemented

3 parly portals

Extension to * Improve the accezslbility of the School Accountabllity Rapart Card (SARC)
current Support dSricts in providing tailonsd reports for parents and community membiars by
reporting providing simplifiad temglates

systams by - Meke the repo available in vanouws formals, including paper and web based.
including - Launch intaractive school repons with feedback from surveys and comments from
parsonalization stakeholders

capability

* Develop user role based personalization capabilities
- Rala specinic porals access

- Relevant KPIs and content avanlable lor each podlst
~ Links to specific applications and raparts, basad on user accass privilages

Extension to Enljan:: the vizion of ‘Brokers of Expertize’ _ _

planned = Linkages bahwaan assessmeants, formative (opt-in] and summative_ as well as contant & g ,
activities & g slendards (curnculum)

tor best “a&ﬁéa E.q., based on assessment results, provice ability to identify nelevant best pracuce
shanng and knowrledge end collaborate valh experls o creale suilable inlervanbons

* Recognition awards for inndwation and best pracice sucdess stonas

Cokaboraon * Links Lo 3™ party best prechce shenng portals

Emerging recommendations for the Presentation Layer —
New Additions (1/2)

Reacommeandations

Basic
functionalities
Canned reports,
dashbioards,

profiles

* Davelop an Integrated state-wide aducation portal layar with usar role bazed access,
hawng

- Canned reports, including Accountabiity, EdlData, Data Quest, SARC, schaal prograss repors
against AYPIAFI targets
- Parametenzed reporls and deshboards

- Schoolf Sludents! teachsrs! admimsbrator profiles
~ Contaxt spacific help

ki * Include advanced analysis and reperting

functionalities Parfarm drill-dawn £ rall-up an cannad rapars at all lavels of hisrarchy (e q |

Actvancad l’JIleIl..l._ school, grade, leacher, studenl, assessment, tem-leve) elc)

reporting, alarts, — Intuitiva intarfacs 1o capture more complax ad-hoe querias
Advanced statistics and modeling, including multipde regression, single- and multivariate
analysis, Pattern detecton for perfarmand e target setting

State-wide, county,

* Include best practice sharing and collaboration capabilities that are inked to the formate
[opl-in} and sumimabve assessments as well as cumculum slandards

* Enable announcements! dynamic alerts (g g, lor schocls on Lhen prograss on key indicators)

* Enable real-time online discussions/ online massagmo/ collabaration
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Emerging recommendations for the Presentation Layer —
New Additions (2/2)

Recommendations
Advanced * Data and content reperting from CDE and linked non CDE state systems, lormalive
functionalities assessment containgr, Cal-FASS micro-dacisions Container, wab-basad surseys as wiall a5 Bost
* Links to Frachice Shanng syslem
multiphe COES
non CDE * Contentl back end application integration with links to statel district data systems
Syshams depending on User's acCass privikeges
* Content’ back
end * In the long term, front-end and back-end integration with a single sign-on capabilizy (for state
intagration vs, lewel dala systems) 5o thal users could be authenbcated once and access mulbple syslems
front and beck depending an their access nghts
~and
lntegr‘aiﬂn * Render portal datal content to various user interfaces including deskiops, thin client
© Multi-usar terminals, mobila (& g, SMS), FDAs as well a5 Interactive Vaoice Racognition (IVR) systems
interfaces

Conceptual end-state Principal dashboard in State LLUSTRATIVE
education portal

Functional sidebar
* Links 1o other cormrunly Home Annual repors

vizited areas of the portal
* Mol pxhaustiee hsl

Dally KPls Alersieminders

* ey rasures Thal wall
contribute to end-ofyesr
performancea repors

= Acival KP values
digplayed on dashboard

Advanced raponing

Collaboration

Alt

Best Prociices

* Links o favandie £ cusdorn gamantadministrativa
parametenzed rapors

* Prisnd limks lo mogst
commonly used DoE and e s
glate wab-pages / sysiems

= Content feed subscriptions

Aszessmenls

Human Capilal

LPalSs, CALTIDES ete
Linkz 10 EdJoin and 5

profeszional

duvaloprminn
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Contents

° Overview of technology recommendations

° Existing architecture

° Detailed recommendations

— Presentation layer
—Integration layer

— Data and application layer

— Security architecture

—Network and hardware layer

Integration layer recommendations

Key recommendations

° Enhance existing capabilities
— Develop IDs based on common translatable
attributes across CDE/non CDE systems

° Develop a SOA based data service layer for system
integration, as opposed to existing FTP file transfers/
CD ROM data sharing
— Design a ‘pilot’ SOA data layer connecting K-12 State
data systems

— Roll out this layer from K-12 State data systems to
other non-CDE State level data systems e.g., Higher
Education, EDD, social service (foster care, juvenile
justice), health service

— Do not develop a data warehouse unless there are
performance issues with the SOA data layer

NOT EXHAUSTIVE

- New additions

Integration layer

i.e., a data “glue” based on
service oriented
architecture, that
performs..

State data systems
linkages

Identifier translation
from one system to
another

Identity/ data privacy
management

User access control
Data dictionary
/taxonomy
management
Business rules
management
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Functionality required: data integration, translation and message
delivery between application/data and presentation layers

Application/
Data layer

CDE 1
back-end
systems

Non CDE
back-end
systems

Presentation
_layer

CDE e.g.,
brokers of
expertise
based
portal

Integration
layer

Non CDE

-~ Key functionality

* Access multi-source, multi-format data

° Translate between heterogeneous
environments (different DBMSs, protocols,
messaging systems, etc.)

° Manage, transform, route and store

messages between applications. Guarantee
one-time delivery

Levels of integration

@ Front-end to front-end presentation layer
integration within or outside CDE

@ Front-end presentation to back-end appli-
cation/data layer integration within CDE

@ Front-end presentation to back-end
application/data layer integration within
and outside of CDE

Choice points: 3technology options for integration

Select options

Functionality

Pros/cons

Recommended
option

Tools (examples)

SOA data
services layer

=

EAI (Enterprise
Application
Integration)

=

ETL (Extract
Transform
Load)

i3
[ ]

|

A data middleware layer
that contains ..

‘Global’ unique ID/ translation
table’ for

all systems

Identity management black
box

Virtual data model

A point-to-point hub and scope
based connection layer that
contains direct ‘adapter’ links
between source systems

(+) Source systems can be
integrated incrementally

(+) Maximum reuse with min
additional coding

(-) Longer timeline to link up
legacy platforms

(+) Abstracts the complexity of
creating, managing and
changing the integration
solution

(-) Low flexibility

(-) High risk considering big
bang approach to deployment

Commercial: BEA
(AquaLogic), Sybase
(Avaki), Composite
Software

Open Source: Red Hat
jCAM

° Commercial: BEA
WebLogic, Microsoft
BizTalk, Tibco, IBM

° Open source: Proteus,
OpenEAI, Mule,
OpenAdaptor

Extract: Pull data from multiple
data sources

Transform: Convert raw data
to desired data structure

Load: Load into databases
and data warehouses to
enable reporting

(+) Enables data cleansing
before storing it in an
operational data store or a
warehouse staging area

(+) Database environments can
be tuned for variable
workloads

(-) Requires batch loading of
data for effective cleansing

° Commercial: Ascential
(DataStage),
DataJunction
(Integration Suite),
Informatica
(PowerCenter)

* Open Source: KETL,
Kettle, Enhydra
Octopus
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SOA data service layer has 7 components

|:| [Fibe syslerms
' I
L 2

Drata integration service

Digfnhudad meladata

Digfnhded cacha

Dafa management

Distnbuled data inlegration
throwgh ETL EAL EIf, gle

Service layar

Communicalion

Buszinass wles managermant

[rata sourcas

Sources: Taam analysis; Gam3tone; Fomester

Key components

COMCEFPTUAL

— Sarvica request
""" Snrnci TEEpCIrGE

Dretails

Distributed metadata
management

Distributed cache

Performance
managamant

Distributed data
Intagration

Sarvice laysr

Communication

Busziness rules
managamant

hManages metadala slored an distnbubed
servars and synchronizes them in real
tirme

Mananes data cache at run-tims bhased an
data access and ysage patterns, This
includes seamlass accass o othar data
caches on other servars

Ensures secunly, qually, avalability,
performanca, and scalability of enterprize
data

Prowide access through vanous
tachnalagies (a g ETL EIl EAL et ) to
disinbuled data sources of vanous lypes
and farmats

& LIDDN compliance reqistry [someatimas
included in the metadata repository} and
WSDL documant to describe the sarice

Protocols (& q , Wab sarvices, EJB, MOM,
DDBCAJDEC) for commurication with
applications ancd othar data integration
salutions

Manages busingss polcies and rules and
applies these o all componants o ensure
consistency

Recommendations: integration layer functionality and
technical capabilities needs to be developed in phases

Basic Advanced
* Devalop IDg bazed on commaon translatable  * Link EdJaln to CALTIDES - Worlk with
Functionality allnbules across Sate level dala systemse.,  standard lexonomy of eleclronc ranscnpls,
CDES nan COE systams strangthidevalopmeant araa evaluations, worlk
caperience, and teaching interasts
(damoaraphics, gecqraphic location,
curmnculurm, etc.)

* Link materials to CPDI o integrels acadsmic
praparation and teaching readiness wath
prafessional developrent

Deavalap naw data Intagration layer * Link K-12 data systems to State non CDI_E
Technology * Drewizlop thie SO kayer 1o link ley 1K-12 data systams lilke EDD, foster cara, haalth, criminal
syslems ushcea, and social seraces systems. Ensura

glabal translation ID, metadata and data
pnvecy rules consstency
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Emerging recommendations for the Integration layer

Recommendations

Enhance - Considering that many State data systems have different/ randomly generated IDs, develop IDs in

planned these systems based on common translatable attributes e.g., name, demographic information

systems . . . . .

* Translatable ° Develop the best practice sharing system (i.e., Brokers of Expertise) to include workflows
IDs across for,

— Association of relevant best practice content and expertise based on performance results

— Content approval (e.g., enabling districts to approve the formative assessment rubric and
content generated by local schools or approval of best practice materials like curriculum/ lesson
plans)

— Expert rating for content uploaded on the best practice sharing system

state systems
© Brokers of
expertise
workflows

* Develop a common SOA based Data Services ‘middleware’ layer to collect data from various

Develop new . ) : L T .
P State (including CDE, Higher ED, Employment, foster care, health, criminal justice, and social

capabilities ; . :

* SOA data services systems)._Th|s layer will: _ S
serivce layer - Abstrac_t the _busmess rules change logic for participating data systems

* EdJoin- - Enable_ldentlty management _ _ )
CALTIDES — Have virtual (g_enerated at run time) business rules, common taxonomy and ensure security
linkage — Not store persistent data

° Materials to
CPDI

Link EdJoin to CALTIDES - Work with standard taxonomy of electronic transcripts,
strength/development area evaluations, work experience, and teaching interests (demographics,
geographic location, curriculum, etc.)

* Link materials to CPDI to integrate academic preparation and teaching geadiness with

professional development

Common data taxonomy
discussed

in data layer section

Contents

° Overview of technology recommendations
° Existing architecture

° Detailed recommendations
— Presentation layer
— Integration layer
—Data and application layer
— Security architecture
—Network and hardware layer
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Data and application layer recommendations

Data and application laysr

CDE data systems

CASAS, SACS,
ASSEEsmEnis el

ey gystams INChuding E:
CALPADS, CALTIDES, [__t-_
CASEMIS, MIGRANT,

CCC COMIS, EDD, Heaith and
Socis Serice efc,

Man CDE Data Systems —
Higher edutation intluding
CPEC/CSU

ERBC T35 -

Profeszional development
system

Initiative effectiveness =
(... Cal-PASS) @

Hey recommendations
* Enhance existing systems by collecting additional data
alamants & introducing weab-hasesd front-snds

Ensura raporting of individual school, disnel, and state
parformance i5 reported by subject and by subgroup
Enhance tools & g , CakPASS, Mational Student Cleaninghauss
to measura effectivensss of local initiatives
Make available survey platforms and items to districts and
schools
Davalop EdJon o include teacher prép path programs
Collect more® data in CALPADS, Prei collections, Condpp,
CALTIDES
Enhance exsting K-12 Common Data Architecture taxonomy to
inchuda P20 dala

* Develop new tools
Frovide web-based data quabty tools to districts and counties
that have data profiling ‘auto-All, "auto-suggest capabilibies
Embed lhase inuser interlacas of Stals collechons
Davalop a Stale-wde lormabtive assegssment ilem bank [opt<in lor
districts! counties) and support formative assessment capabilities
Develop advanced analytic and reporting tools and make these
available through wed basad portal
Davalop an iIntagratad parformancs managemant, bast prachice
shanng and collaborabon capataliby
Creaté a web based salf-directed professional developmant (FD)
system
Provide assessment tools for local counbies, distncts and schools
ta support maore frequent idenbncation, classficaton, and
reclassifcation of sludents

Functional requirements: formative assessment item banks (opt-in)
needs to collect content from state, district or schools

State and vendor provided
assessments

* Ensures alignment o state
standards

* Laverages economics of scake
thraugh better negotiated rates

Web-based formative
assgesments item bank
ot and refing

School and district created
assEssments

= Inchudss customized versions
developed so as to align with
lxcal assessment naeds

NOT EXHALSTIVE

Role of the State includes.
* Provide formative assessment capabilities to districts and schools an an opt-in basis
~ A system fo make test adminisiration easier at the district and school level
An item bank that locals could download and develop their assessments. The item bank could be
devaloped aither intermally by the State based on items from stabe®, districts and school assessments; or
be contracted out to & 3rd party vendors
* Providing the ability for local analysis of formative data across the state (results are not reported at the
state lavel) to enable
- Student lavel companson of farmative and state assessmant results
- Cross-disirict cohort comparison of sggregated assessment rasults
Tracking of lncal assessment results for students as they move across grades or schools
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Choice points: 3 key choice points for formative assessments

container

Select choice
points Options

Guiding principles

Relevant
technologies

@ Manual paper based °
assessments. However,
scoring is done using Scantron

@ Advanced electronic
assessments administration,
scoring and results
dissemination through a web °
base interface

Manual paper
based vs.
automated

@ No content integration of best

Integration of ; ’
practice sharing system content

assessments ;

e —— with assessments/ standards.
practice Only certain links to content are
sharing provided for users to preview

@ Tight linkage between
standards, assessments, best
practice sharing system content.
User gets recommendation on
possible best content based on
standards/assessment results

content

Best practice @ School/ district developed °
sharing
system item
bank

ownership

@ 3'd party vendor developed

@ State developed/ owned °

Paper based assessments are
easy to administer, considering

° Manual paper based
— Image recognition

significant experience. software
However, these are more error- — Scantrons
prone, require more ongoing ° Electronic
investments to maintain data assessments

Electronic web based — CTB, Princeton
assessments are easier to Review, McGraw
maintain and etc.

No content integration optionis  * For developing tight
faster and cost effective to linkage, content
execute. However, this is not tagging, metadata
as user friendly compared to definition, search and

tight linkage browse engine is
require
A district/ state developed/ ° N/A

owned item bank will have
greater standardization of rubric
and content.

However, local needs might
remain unmet

Functionality required: Local initiative assessment system
needs to capture data from state, district and school level

systems

Data from state systems Local initiative

* CALPADE
* CALTIDES
* Azsasements

assessments (e.g., Cal-

Data from schools, K12
districta/counties, higher
education campuses

* Local programs/ inhabives

* Formative assessments

* Wab-based surveys on program'
initiative effectivensss

Enhance the ability of schools and districts to assess sffectiveness of local initiatives

using a model like Cal-PASS

* Develop Bnkages from CALPADS to local systems to avaid duplicate data collecthon
* Enhance a CakPASS-lke portal to provide end users access to advanced analytic capabilities

an their own data

students and programs

Enhancea local system hnkages o inciude local inancial and HR (opt-in) in addibon to data on
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Local initiative assessment capability requires enhancing Cal-
PASS and creating a new district based system for surveys

Rationale

Functional scope

Technology

Develop Cal-

assessments based
Micro-decisions

° Captures student level information on  ° Leverage investments on existing

local initiatives* e.g., curricula/
PASS for teaching practices, programs as well levels
as assessments information

infrastructure at state and local

° Has developed extract utilities for

° Stores ~10 yrs of history data and local agency SIS systems, Higher

over 2 million student records Ed

° Over 4000 K12 institutions, as well as
~60 higher ed colleges participate in  ° Flexible data model allows local
49 counties across CA customization

Other similar efforts that could be leveraged include National

Student Clearinghouse, Youth Data Archive etc.

° Most districts under-leverage
survey based assessments

Make available
survey platforms

and items to districts )
and schools ° Stakeholder surveys include

— Quality and value of service
delivered by service areas like
Finance, HR, PD, RAA etc.

— Educator and administrator

survey results

° There are typically no centralized
district based data stores to collect

° Longitudinal analysis of survey
results cannot be done today

effectiveness
Source:Interviews, RAND

Recommendations — the application/data layer needs

to be developed in phases

Basic

Advanced

Enhance existing capabilities*

Application ° Performance reporting by subject and
subgroup

° Local initiative assessments e.g., Cal-
PASS/ National Student Clearinghouse

° Surveys platforms and items

° EdJoin

Develop new capabilities

° Data quality tools

° Tools for (re) classification of students

Develop new capabilities*

° Formative assessments item bank

° Advanced analytic tools

* PD system

° Integrated performance management,
best practice sharing and collaboration

Data including

° K-12 data systems like CALPADS,
CALTIDES, Consolidated Applications

° SSID for PreK

Enhance existing/ planned collections*,

Develop new content/ data stores

° Formative assessments container

° Data store to capture data generated by
web based surveys/ forms

° Develop P-20 Common Data Architecture
taxonomy

° Enhance ConApp, Pre-K system

° Content stores for Brokers of Expertise

* Refer previous pages for details on the recommendation
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Emerging recommendations for the application layer —
Enhancements to existing capabilities

Enhance existing

capabilities

* Reporting
performance by

assessments
* Best praclice
shaning
* Wb based Surviys
* EdJain

Recommendations

* Engsure that individual scheol, district, and state performance i reported by subject
{l.e.. math, ELA) and by subgroup

-

Enhance the ability of scheols and districts to assess effectiveness of local
initiatives using a model like Cal-PASS, Mational Student Clearinghouse

Enhance the best practice sharing system vislon, to Include an intagrated
performance managemsant, contant managemenl, learmng managament and collaborabion
capability. Provide knks from parformance management (assessments) to suggested
knowledge (& q , lesson plans and axparts)

Make avallable survey platforms and kems to districts and schools so that they could
customize (as needad), admirister and analyze results to track affectiveness in developing
a chmale of leaching and [@aming
Survey item areas to include feadback on aducators and admirastrators, schoaol faciities,
and service areas like inance, assessmants and accountabdlity, and human resources
~ Suryay instruments to be both offene paper based and electranic web based
Explore offering stele-wide access o a Surveybionkey-like platform

* Enhance scope of EdJain to
- Comprahansivaly collact informaton from all faacher candidates in Calfornia in their
last year of tha leacher prep program
Include all job openings in K-12 across California (not just voluntary participaticn)
Contain strength/development area avaluabons from teacher prep path programs
across CA

Emerging recommendations for the application layer —

new additions

Develop new
capabilities.
* Formative

- container
* Bl tools
* Data quality

Recommendations

" Develop a state-wide formative assessmeant item bank. Ihal
= Contains state, distncl & vendor provided, school custormized or new schoal developed
assessmen items
= Collects custom contént and rubric as wall as réndérs results ina
web-based format
Has saarch and directory browse interface and graphical results display

Includes a prntable assessment rubric for educators and families lacking
caompulersfconnachialy

* Make available advanced analytic and reporting tocls as part of the state education
portal, 1o enable OLAR cubing for drll down, skce and dice, data mining and predictive
mededing fior power users (¢.9., distict accountability staff)

* Provide additional advancad data quality tools to countiss/districts to Impraove data
at source for key state level collections
Embed dala quality tooks in local interfaces of state collechons covening all modes of
submissicn, including File Transfer Protocol | CO-shanng, and locally-based inter-school
servers (@.9., SIF ZIS servers)
Include data profiling and reasonability checks apart from data validation, include
unchons tor "Aulo=hil' and 'Auto-suggesl’

Infroduce web-based user-interfaces Lo enable distncls Lo rapidly incorporate qualby
updates to colléchons

* Create a web based self-directed professional development (PD} system
Pravide “search”™ capability that links to off-line and on-line course offerings
Include "aute sugoestion” capability to recommend PD offerings based factars such as
prnor PO laken, subyecl-maller sxparbsa, lenura, alc
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Emerging recommendations for the data layer (1/2)

Recommendations

- Collect ~20 core additional data elements (currently not planned or collected) in K-12
education data aystems in order to analyze aggregate data to inform state-wide
programs and pallcy changes. Addibonal data to include

Enhance “lqﬁny Student charactenstcs (e.g., reasons for drop-outs; attendance and tardiness; college
ptq"m'ﬁ Stats readiness including E arly Assassmeant Program scores or scores like SAT/ACT as
callsctions alternabves)

Educatlors and admirestralor characlenshes (e g, absances, causes lor alinhon, leachear
qualifications such as credenbals and credentaling requirements, Natonal Bcard
Certification, instructienal materials used)

Frogram charactansbcs (@9, categonzabons tor programs, names and content categoncal
programs, federal or pavately funded local pragrams, measuramants of program
affactivenass, funding including funds received by site)

+ Reinforce additional optional elements for local systems that are already collecting
them. These additional slements would not be rolled-out to other local systems, This
could Include providing guidance on definiions and collection capabikty for elements such as
asgassment charactanstcs [ophonal) {i.e., skanment of local assessmants with state
standards and instruchonal materials)

Determine the optimal sourcing strategy to avoid duplicate data collections in K-12
state data systems (2 g, CALPADS CASEMIS, Migrant, Cal-FPASS)

= Enhance existing Pre-K collections for state and non-state funded programs
Make S510s mandatory. Usa the sama S5I0 from K=-12 e g, MM and TX
Enhance saushng Pre-k collechons (COMIS that includes CD-8014, CO=-8018 and CD-
Y600} to include data elements such as student 1D, race, ethnicity, gender, protective
services, child health, ECERS score and other assessments

Emerging recommendations for the data layer (2/2)

Recommendations

- * Enhance systems to track local Initiatlves like Cal-PASS to include local financial and HRE

Enhance existing {opt-in) In addibon to data on students and programs
capabilities
* Localinhative * Develop content stores for best practice sharing

assassment
* Bedt practice * Davalop a commaon data dictionary for cors sducation-spacific alaments far P20 and
) ﬁmt‘g:b non-sducation stats systams. Include data definitions and descriptions, business rulss,

; data structure and relabonship
architeciure
taxanony
* State provided Formative Assessment (opt-in by districts) lo caplure ilems, rubric and
content from state, distnct formative assessment as well school created or customized

: . . assossments
Develop new
capabilities
* Formative

assassmeant ilem

bank




Contents

° Overview of technology recommendations
* Existing architecture

° Detailed recommendations
— Presentation layer
— Integration layer
— Data and application layer
— Security architecture
—Network and hardware layer

Security layer recommendations

Functionality required

° Identity management (authentication, authorization) based on user access
privileges

° Encryption of data (particularly student/ teacher identifiable), while in store or
in transit

° Detection of intrusions, malicious programs, compliance tests, vulnerability
scanning

° Auditing user access/control

Key recommendations
° Enhance existing capabilities
— Ensure compliance of new data collections with existing security policy
guidelines e.g., FERPA for each participating system
— Encryption is typically x.509 certificate SSL3.0
— Auditing and detection per current standards

° Develop new capabilities
— Initially, have LDAP/ ADS authentication and authorization. Leverage future
investments in state-wide identity management Active Directory. Over the
longer term, develop web services based Federation architecture for
authentication and authorization
— Develop risk mitigation strategy based on type (criticality) of data stored
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Functionality required: security architecture to offer identity LUSTRATIVE
management, auditing, detection, and encryption

Roles Service bundles Characteristics
e * Open standards for
description, ¢.9
CDE !E:; " Online S O 108
Educator 5
Syatems B'Exthmn portal E:EII; smr PyNED
i Researcher = Extersible data
striscture with
contral version
Sludents managament in
dire¢hary
S04 Fararts
data
service
layar Encryption
Analyeis and Standards and Asset clarification
reporting palicy mgmt and managsment
* Monitaring = Definitian * Information
* Intelbgence * Encryption gathering
* Communication ke dosign * Repository
. Detection
Thraat Vulnarabliity Remadiation
* Intrusions + Comphance pest  * Secunty remediabon
* Malicious programs  + Vulnerabiliby * |ncident responss
* Rogue techmig. scanning

Choice points: technical options for authentication/
authorization architecture

Bl Fecommendad option for Muli-agency
ernvironments (disoussed nid)

Select options Functionality Prosfeons Tools {examples)
* For ang givén usér, a 'black {-} Extremaly difficult to deploy ina = CA (CA S50
box' stores all the credantials for mulli-agency sal-up Artividaniily
#Single Sign On all the connected serdces {-) Change password event scripts {Becural ogin;
management can be difficult Fasslogix
(V=G0

* A given user's account is stored  {+) Robust, mature and standard * Movell (eDirectory);
L!J_ﬁP inan LOWP repository, including technology SUN (SUN Directory
Lightwelght data such as credentials, rights {-) Implementation can be difficult Server), CA [CA
Directory Access in & mulb-agency ermaronment Cureclory ), 1EM [IEM
Protocol (=) Compabbihty issues (Sorme Tl Drrecton )

systems are nol compatible
walh LDAF authenticstion)

Federation =
ID-FFIWS or
SAML based




ILLUSTRATIVE

Flow diagram for a SAML/WS federation security
architecture

User CDE Mon CDE e.g., Higher ED
Ident ity CDE CPEC Ident ity
provider Portal portlets portlets  provider

g The user sends a reguest to the z

0 ortal -

- P The user is redirected to the
i Idanibity Provder for authenbcalion

Autharization/
authentication

achieved through
SAML tokens!

@ SOAP message

1 The yser authenbcates wattun CDE  with
hws CDE credantals

__Tha |P sands a token, with all the
N nacassary aiinbutes and roles, and
redirgcts the user o the porfal

The portal captures the token and
sernds Web: services requests to

@—' _ tha relavant non COE portists

3 The user sends a reguest to the
partal with s token

+ @ ‘—"‘ The portlats chack
i — tha received tokan
with the kocal identity
providers

-

The portlals send an answaer,
5 ) accordingly to the recsived

roles and attibutes

6 The portal answers with the

redavant outpul

Recommendations - the security layer will be developed In

phases
Basic Advanced
Enhancs axisting capabilitiss Davalop new capabllitiss
Functionality * Ewxshng security policy guidelines =.g., * Develop risk mitigation strategy based
FERPA for each participating system are on type (criticality) of data stored in the

complied with
* Encryption s lypically x 508 cerbficate
based mulual aulhenbcation implamented
ovar S50 3 0 prolocol or @ legher standard
* Auditing: Logging and audit of system use
* Detectlon: User restricions for delegating

access permissions to other users Howewver,

it he system allows dalegabon, an audit log
must be maintained

Develop new capabilities

* Initially, have LDAP! ADS authentication
and authorization {leverage future state
invastmants inidentity management’ achve
diretory )

new collections. Typically RAID 0+1
{preaferred) or RAID 5 faull tolerance and
Category 1 or 2 storage system backup
racovery lulhll most data storags
requirements

Ower the longer term, develop web
services based Federation
authentication architecture
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Recommendations on security architecture

Recommendations
Enhance existing = Qverall: While developing data linkages in the SO& data service layer, ensure
capabilities L:-:lsung sacurity policy guldelines for aach participating systam are complisd with
. S04 dala layer Informabon must be secured and nol disclosed withoul the proper authoriz ation and
comphance wilh following specific procedures as defined under Stale and Federal privacy laws
FERFA, « Federal Educabion Rights and Privacy Act (FERPA) sacurity and privacy requirements
* Encryption are complied with
. Mh"g = Al information, aspacialy parsonally idenbhable, must bo transformad securaly whila in
* Detection ranspaort 1o and rom educabonal enfiies over the internat or lhe network infrastructure
* Ensure pccess o non-identfiable rew education data for all stakeholders and identiiable
data basad on user's access prvileges
* Encryption is lypically x 509 carfificata bassed mulual aulhanlication implameanted over S5L
3 0 protocol or a lighsr standard
* Auditing Logoing end audil of system use
* Deatectlon: User rastrichons for delegating access permissions to other usars, However, if the
system allows delegation, an audit log must be maintained
Develop new * Authenticationd authorization
capabilities Initially, have LDAP! ADS authentication and authorization to integrate with COE and
* |nitially LOWP other stale agency ADS . Leverage any Slate afforts to develop this capabily in fulura
authenticaton Web Oy [he longar term, develop web services based Federation architecture for
sarver based authenbication and authorization
Faderation * Develop risk mitigation strategy based on type {criticality) of data stored in the new
architechurs in collechons
mm.t'“.m Ensure appropriale lavel of server failover and disaster recovery for content and data
* Risk Mitigation sloras ncluding CakPASS Micro-decisions container, Brokers of Experlise, Formative
Strategies Assessment Container
Typically RAID 0+1 (preferred) or RAID & fault tolerance and Category 1 or 2 storage
syslem backup recovery Iuihll most data slorage requirements
Technical architecture required I Secunty Architecture, pomanty

to deliver the security functionality

Firawalll
load balance

embedded In 304 data layer

MRSy

e J
-~ Users inschools

R Federabon achieved
R Gigabit through S0OA data
o swalch/hub SAMCE [Fyer

I gt @ £} |

Gigabit

AL Administrator
swalchihub S
LOAPfachwve
diractary
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Contents

° Overview of technology recommendations
* Existing architecture

° Detailed recommendations
— Presentation layer
— Integration layer
— Data and application layer
— Security architecture
—Network and hardware layer

Network and hardware layer NOT EXHAUSTIVE
-New additions

Extensions to
existing or already
planned systems

Key recommendations
° Enhance network connectivity
—County node level: continue with planned technology
upgrades
—Counties to districts: Increase bandwidth to DS3 for
select districts

° Enhance client computing (desktops, mobile devices)
—Roll-out low cost laptops for dedicated educator and
administrator use
—Pilot PDA rollouts across select preK schools
— Pilot Interactive voice response systems

—Make available reports available through various interfaces
e.g., PDAs, desktops, mobile etc

Network and hardware layer
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Options

{T) Basle: No addiional investments
= beyond the plannéd upgrades as
part of CalREN

@ Advanced:

- Enanca the network bandwadth
from siate o counbes (exsing 15
wypically D33 networks)

Extend last mile connectivity from
countiss o all schools especially
rarmabe and knvancome schools
with VPN through lacal ISPs

Computers: Purchase addinonal
computers and mobile devices 1o
reduce stalewids educaion [o
compular ratio

Mobile devicas Investin mabdle-
specific software and websites and
roll-out PDAS to educators and
adminsirators

Thick client: Rollout dmamioadatda ]

saltweare clent apphcations for install

on existing computers

Thin client, Zere footprint: Provde

wab.based spphcations via browser
Raoll-out internsl only connached
=creans placed at spacific schood
and community locations for data

BACCESS -

Choice points: for network and hardware layer

Guiding principles

1 - Existing invastments will not be sufficient

consideding cument and future demand
Infact, cumrent natwork i5 already
sxpenancng ralthe congeshon and routing
lanlures

* However, thare 12 & signiicant invesimant

required to upgrade the Cal-REN and fast
mile networks, considening that at least
$20 is the existing yaarky mantenanca
cost 8t county leval only

7 = Low desktop costs considenng tight

Competition Delween proprietary vendors
aswell a5 availabalitg of open source
options & g Linux, Opentihce

= While mobile deaces are user-fnandly,

there is an initial ¢hange management/
treaning required  Also, chalanging is the
cost of angong data plan costs

« Software wpdates for thick clients ara

typacally complex, However, thess
typically have batter user-oxpenance and
faster query peformance due 1o cache
besad resulls Bsccass

* Thin chents can have high remate off-site

access and secunty. However, these
havie high-network loads

Basic

Advanced

Relevant tuchnul’:oglas

< T1(D51) 1.504bs
sk cabling
* T3 (053] 45Mbs
netwiork cabling

ASUS Eee PC
(400 laptop ©.0
Fresno LSD
purchasad 1000
deicas in 2007

* Mokia Symbian and
Windmens Mobile
based PDAS

+ Rich Intemst
Applicanons (RIA) —
Ay, Adobes Flax, et

Recommendations: The network and hardware layer will be
developed in phases

Enhances sxisting capabilitiss

* Continue with planned tachnolagy
upgrades as a part of the K-12 HSN 3 yr
lechinology refresh cycle Halresh
includes

Upgrading network equipmant! software
e.9., CISCO 7507 routers

- Supporl tor IPvE roubing and semacas
Improve QoS monitoring

* Davalop new capabilitias

* Support ongoing last mile network upgrades
affart for ramote and capacity constrainsd

schools and districts®

Upgrads =100 schooks to T1or S4kbps
wareless connachon and ~500-1000 schools
to T2 connection

Ths enhancameant 15 in addibon Lo upgrade
planned by K12 HSN project
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High level cross-agency systems map éf key collections ioremaEE
I devalogment = Diract data gharmg®

Cither CDE
systems/ units
inchuding COS,
Charter schoals

Exmting = = Duala sharing through  —— Plarmed!
local sgencies polentil
CDE Data Systems Mon CDE Data Systems

CiMational Studant
Clearinghouse

Cther COE umts
including Homedess,
CALSAFE, Tithe 3,
Frivate Schools ate.

2 _:

From Franchise tax,
benafits system atc.

* Does nol rnply diect data brkages, Only #ate system brkages shown
= CALPADE ig emvisienad to replace much of the CBEDS, Langusge Census, Stwdent Mational Qvigin Repon and select Consolidsied Applestion data

= CALTIDES s emismoned Lo collect dala prenanly from CALPADS and Commussaon on Tescher Cred:

System Entesptise CASE sysem

lial Audomation

Source.  Interviews wilh respectre agences, RAND, learm analysis

tiskng's CCTC's Cred

High level system profiles of key CDE collections (1/2) mresasme
System name Description Key identifier Data categories Granularity  Data sharing
CALPADS Cabfornia Longitudingl Pupil 85D Student demagraphic, program Sudant Planned
Achigvement Diata System. participation, grade level, encoliment, include-
System {under developrasnt) for course enroliment and complation, AsSESSMANts,
trackang K12 students chsciphne, and stalewide assessment APIAYP,
ngitudinally, that wall replace Migrant,
CEEDS collections COnApps,
CALTIDES Cabforma Longitudinal Teacher  SEID Teaches credenbals, authonzabons,  Student Flanmsd
Integrated Data Education teacher participation program, includa-
System. Brtegrated data system alternative routes, participation in CALPADS,
for teacher data based on Beginning Teacher Support and CCTC CASE
unique SEID intemn program, SEID, Salary
CAZEMIS Cahtormia Special Educabon S50 Attendance/Enroliment, Ciscipinany,  Student, Mone at state
Management Information Education Agency, Mobility, Special  School [t
System Integrated data system Education, Staffing Data, Student district,
for special educabon students Damagraphic, Other (semaces age,  Schoal,
an students, senicos and aenaer, racefathnicity) county,
provider programs region
Assessments  Cabfornia High Schood Exit S5 AttendanceEnroliment, Education Student, CASAS,
Exam CAHSEE, Standardized Agency, Food and Mutriion, Parent School Migrant,
Testing and Reporting STAR Data, Speaal Education. Student Digtnict, ATRIAPL,
and CELOT Camaographic School, CALPADS
Cournty (planned)
APY AYP Accountability related COE code AYPYAR score by student School Agsessments
infarmation based on charactensbcs
Calformia’s Public Schools

Accountability Actof 1999 as
wall &5 Mo Child Left Behind Act
af 2001

Sowca Mespectve COL departmants




Souca Fespective agencias, RAND

High level system profiles of key CDE collections (2/2) uoiesaisive
System name Description Key identifier Data categories Granularity  Data sharing
Migrant Student enroliments in migrant  Migrant ID, Swdent demographics, educational  Student ASSessments,
education programs. Incledes  COE programs, counseling, heaith and CALFADS
rrgrant aducaton forms anda  aumber, support servicas, emergency health, [planned]
direciony of affices provding COS5 code clothing, food, transpartation
SAMICES
SACS Standardized Accounl Code COS code For every general ledger accounbing  Schod, COS, Charter
Structure Offers LEAs with a fransacton- informabon on funds, Duistrict schoals
means ol reporting hnancial resourcas, projact year, goal,
infarmiaticn function, and object. Includes
information on
AtendanceEnraliment, Education
Anancy, Fiscal, Transpartation
ConAPFs Consolidated applications. CDS code Student demagraphic, Tide | 1, Y, Schodl, CALPADS
Includes infarmation on Fart A, Immigrant, LEF, funding Districe, {planned)
catagoneal programs e g, Titls |, modsl, charter status, Gradespan, County
I elc parbicipants
Earty CO-g01A B, COMIS, Spedial S3D Child demographics, [EP flag, family  Student Mo
Childcare Education Desired Resul idertificationfcase number,
Systams Systarmn SEDRS, and CD 9800 household name, type of program,
DROP Cesirad Result Developmeant
Profile, Eady Childhood Environment
Rating Scale ECERS
CASAS Compranansive Adult Student  ADAID, Student demadqraphics, Agency, Stugant Aggessments
TOPSPro Assassment Systems. System 5510, Instruction kevel and program,
for trackang Students in Adult CASAS o assessment scores, date of entry,
Education Frograms reason for exit, class number,
aftanable goal wallun program year
Source: Respectivn CDE depariments
High level system profiles of non-CDE collections HOT EXRAUSTIE
System nama Description Key identifiar Data categories Granularity Data sharing
CFEC California Post Secondany Swudent I Demographic, [EF, grade level, Student CDE, CSL,
Education Commission. Diata based of program, Graduabion rate, teacher, UC.CCC,
system lor Higher Ed- post SEM insbibution prisan,
sacondary syetems Cansus
UC Css Corporate Student System SSN Shudent demagraphic, intome, Student CDE, CCC,
provides infarmation on studsnt financial sad, educagion hislary, CalPASS
enroliment and performance for assassment
University of Calfornia
Campuses
COCCOMIS  Calfornia Community Colleges S5, student demographic, income, Studant CalPASS,
tanagement Information Sludent [0 hnandial ad, education history, CPEC, CSU,
System. COMIS data 15 used i F55A5SMEnt, teaches, insotuion EDD, Nabanal
prepare reponts for Federal and Student
State repons including Cleaninghouse
Integrated Postsacondary
Educanan Data System (IPEDS)
and to track student owcomes
CSUERS Enmoliment Recarding 55N Student demographic_inancial aid,  Student CPEC, Cal
System i used by Cal State o aducation history, assessment PASS, COC
track shudent ratenton and
graduation to suppeart regular
e reports, IPEDS, and state
budgel requests
COPH Calfomia Department of Public  COPHID Case ID and demographics, clinical  Case Mane
Health, System use Lo track and diagnostic data
EDO Employrnent Davaloprrsnt D based of  Wages, peyroll taxes, unemploymeant  Employes Franchise
Duatabacs 33N tracking, job matching, job traimng tax, benshits
systam,
CccC
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Appendix E:
Cost estimates

Contents

* Summary of costing exercise

* Cost estimate details for step 1 initiatives
° High level estimates for step 2, 3 activities

° Backup: Approach to cost model
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Initiatives are grouped into projects for cost estimation (1/2)

For cost estimation, initiatives are divided into projects based on whether they:

1. Can be completed as separate projects (e.g. developing inter-system IDs needs to be completed as part of the same
project that links data systems, whereas portal development can be completed separately)

2. Potentially require different vendors
3. Have different end-user functionality

No cost estimates made for overall governance projects, which will require setting up a decision-making and leadership
organization around some of the new data systems (1.3, 1.5, 2.7, 3.4, 3.5, 3.7, 4.6, 5.3, 5.8, 8.7, 8.10, 8.11, 7.7-7.10, 6.4, 6.5,

6.7-6.9,9.5,9.7, 10.6, 10.7, 10.8; 1.6, 2.8, 3.6, 4.5, 5.4, 5.5, 8.9, 6.6, 9.6, 10.5)

Project Description Step Initiative

A Data quality 1

Al Provide data quality tools to counties/districts for key systems; improved collection interfaces; 1 1.1,1.2,1.4,1.7-1.10,
create a culture of improved data collection 7.3

B Linkages

Bl Connect K12 data systems; develop a data dictionary 1 1.3,7.1,9.1,9.2,94

B2 Connect Pre-K to CALPADS 2/3 9.4,10.3

B3 Connect CALPADS to employment and higher-ed systems; develop data dictionary for 9.1,9.2,94
higher-ed systems, linking inter-system IDs
Connect CALPADS to foster care, health, criminal justice, and social services systems ;
develop a data dictionary, linking inter-system IDs 2/3

B4 Link EdJoin to other data systems 2/3 8.6,9.2,9.4

B5 Connect CALPASS to CDE systems via SOA layer 1 3.2,7.1,9.2,94

C Data collection

C1 Collect additional data elements in CALPADS 1 4.1,4.2

c2 Collect professional development fields in CALTIDES 2/3 8.4

C3 Standardize a core set of data elements 2/3 7.4

C4 Collect Pre-K data collection on non-state-funded programs 2/3 10.1

Initiatives are grouped into projects for cost estimation (2/2)

Project Description Step Initiative

D Online portal

D1 Consolidate existing state education reports into a state wide education portal 1 2.1,31,93

D2 Improve accessibility of School Accountability Report Card (SARC) 1 2.2

D3 Standardize education report ‘look & feel’ by developing education data report, school website 1 2.4
format standards

D4 Translate state reports, websites into languages commonly spoken in CA 1 2.6

D5 Build interfaces from CALTIDES to program information systems 2/3 7.2

D6 Use web-based forms for CADS application to streamline data collection 2/3 7.3

D7 Enhance existing systems (e.g., EdJoin) that match teacher candidates with open positions 2/3 8.6

E Infrastructure

El Enhance last mile network bandwidth 1 25

F Tools, applications

F1 Provide ongoing student classification tools to schools & districts (e.g. EL, speech-impaired) 1 3.3

F2 Provide local agencies with a formative assessment item bank; provide links to standards & 1 5.1,5.2
curriculum

F3 Enhance the ability of schools and districts to assess effectiveness of local initiatives using a 1 3.2,7.6
model like CalPASS

F4 Develop (1) web surveys that track effectiveness in developing a climate of teaching and 1 3.4,85
learning, and (2) web-enabled opt-in survey templates

F5 Ensure individual school, district, and state performance by subject and subgroup is 1 2.3
transparent

F6 Create a PD system 2/3 8.1,8.2

F7 Develop easy-to-use standardized state-wide assessments on kindergarten readiness 2/3 10.2

G Best practice sharing
Create a best-practice sharing system; launch regional online forums 213 7.5,6.1-6.3,10.4

H PMO & training 1.9,2.10,2.11, 4.6, 5.6, 5.7
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Cost model assumptions

° Cost estimates will be ranges intended to give direction on expected investment,

but are not substitutes for vendor responses

° Costs will be fully loaded, including project management and oversight

° For large system development, hardware costs have been estimated, but for
smaller costs, hardware needs are assumed to be borne by existing servers

° Funding sources will be important for the overall model, but we will focus on costs

and, to some extent, savings

° Cost estimation will focus on ‘Stair step 1' recommendations

° Cost estimation will not address funds needed to upgrade legacy systems

° Costs will be estimated only for the state, and not for schools or districts, and the

cost of fulfilling mandates will not be estimated

Step 1 recommendations will cost state $32-66m in one-time

costs and $4-8m in ongoing costs

Dollars, millions
One-time costs

Includes local quality software license costs. $10-30 per student funding
needed to support local training, hardware, cleansing and incremental
data collection costs. Some of this money could potentially come from

state funds already allocated to data quality

96 16.1-29.9
M-m 20-54 05-14 20796 151-29,

31.9-66.2

23.9 -

78.2 55.8-144.4
f

7.3-14.
16-34 | T T
Data Linkages Data Online Infra- Tools, PMO & Step 1 Step 2 Total
quality elements portal structure  applica-  training &3

tions

Ongoing costs

$0.3-1.0m May require local
local savings data collection costs

local costs for
bank

$5-13min local
savings, $2-5min

item

15-28 4.0-78

46-13.2 86-21.1
f

17-3.4 02-07 02:06 s
04 | [0 0 | |
Data Linkages Data Online Infra- Tools, PMO & Step 1 Step 2 Total
quality elements portal structure  applica-  training &3
tions

Source:McKinsey team analysis
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$10-30/student needs to be spent on local data quality
iImprovement and training

Local data quality improvement cost estimates

$, million

7-40

8.5-17

NYCDOE cost
estimates for data

training and
cleansing?®

1 Based on unit cost of $50-70/ educators/ administrator. Assuming CA has 400K educators and administrators. Data scrubbing costs are 50-100% of
data training costs
2 Based on assumptions that a) 0.8-2.1% of ~250 elements need cleansing, b) 4-8 weeks of cleansing time is needed in large districts (>19 schools)

Extrapolation
for CA based
on LAUSD cost
estimates?

and 2-3 weeks in remaining districts, FTE costs is $150K
Source: McKinsey team analysis, CDE, LAUSD, NYCDOE, NHDOE, TNDOE

CSIS Best

Practice Cohorts

spending

° ~$10-30/student needs to be
spent on local data quality

improvement

° Some of the funding for these
needs could potentially come
from funds already designated
for data quality initiatives at

the local level

Cost of recommendations is reasonable compared to CA
education spending and other CDE IT projects

Step 1 recommendations will only account for

<<1% of 3 yr CA education spending budget

Education spending, $ billions

177.7

61.6

Less than

0.1% of
59.1 total state
K-12
57.0 spend
0.04-0.08
2006-07  2007-08  2008-09  Total Total 3 yr
3yr cost of
education Step 1
spending

Source: McKinsey team analysis, CDE

Step 1 recommendations will entail similar

costs to current IT projects
One-time and ongoing costs through 2010/11, $

millions

Current IT
projects

Step 1

Step 2 and 3

CAL-
CALPADS TIDES

426 146 57.2

$ per
current
student

$9.5

$5.3-
11.0

$3.9 -
13.0
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Many Step 1 activities do not require significant costs

Project / activity description

* Data quality (A1) Invesr 1 internal FTE ima can be alocated towards
Dafining data rulas, developing data dictionaries
Flanning enhancemants to data interfaces
Enfancing field data audits

* CDE linkages (B1): Inyear 1, FTEs can begin projct planmng in advance of
huring esternal vendor to devalop inkagas (axcludes progct manageament)

* Improve the accessibility of the School Accountability Report Card (D2):
Project can be complatad in yaar 1

* Ensure school performance is transparent by subject area (FB): Project can
b completed in year 1

Year 1 projects [ activities

* Survey items and templates (F4): Inyear 1, FTEs can begn proect planmng
{dehmng cortanl, struciure survey items, lamplatas) in advance of hnng vendar

* Translate state reports, websites (Dd4) Translabon of state reports, wabsiles can
begin immediately

* TOTAL

=3

* Student classification tools {F1): Frogc! can ba complated in year 1

* Enhance CAL-PASS (F3): Froecl can ba camplated nyaar 1

o
L)
™=
y
m L=
o
= ®
0=
o W
o
[ o
[T=
[ =
=%

Funding reguired”

F200,000 = 400,000

$40,000 = 50,000

F250,000 = 500,000

$90,000 - 160,000

$45,000 = 90,000

$60,000 = 150,000

706,000 — 1,320,000
$60,000 — 170,000

$700,000 = 1,130,000

$850,000 — 1,300,000

Many estimated costs can be avoided by leveraging

existing state resources (1/2)

Dallar, millions

% remaining

Project Ieem Potential state resource § avoided In project
All projects Server ! storane capaciy State will require =20-40 2 CPLI sarvers F0A-24 n'a
for propects, capacly which 15 hleky
available within existing state resources
All progects, excluding Internal FTES Wylde some projects wall reguire hinng $40-80 n'a
training additional FTES, most support of project
developments will he done by existing
staff
Education portal (T} 10 rmanagerment Centralized state 1D managernent, tobe 201 -03 f10-32
rolled owt 2010
FML & trainang (H) TeaCher raming WVAMDUE SOUMCES May account for -J3- $30=80 $12.0=200
35% of training Costs [one-time) [one-time)
* Leverage existing resources afiocated $03-08 $12=20
to teacher training (C315); 20% of [ongaing) [ongaing)
efort
* CTAP resources
* LEA traiming capaciny
Crata qually and data Dt steweards, tranmigs, or Resowrces have already been exdended THD T80
callection (A, C) other necessany local costs ($8 51) to ~1000 LEA=; additional
resources are ke by reguired Lo bring all
LEA= up tn CALPADS reporting
standard, but resources already
allocated can be leveraged for data
quality, collechon inmatives
Tatal {eont.)
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Many estimated costs can be avoided by leveraging
existing state resources (2/2)

Dallar, millions

% remaining

Project Item Porential state resource $ avoided In project
Connectivity (E1) Anmual costs o subscrbe to T1,  Impenal County already has been 03-08 na
T3 hnes for under-connected allocated resounces that should cowver [ongmng)
schools f distnicts this expense
Farmative assesements Content for itern banks Lenerage aveady exisbng formatie n'a na
F2) assezsment content 3t the local leveis,
that could be uploaded and shared state.
wade wila hcensing cosls, would forego
lncal spending on itern bank icensing
Surviery fems and Survey IlEms Texdbook publishers already provide $0E=13 0
ternplates (F4) ongaing assessmant tools o districes,
schools
Tatal $9.1-214

Several recommendations include a potential for state

mandate costs

Project

Data collection

Revise statz
reporting formats
(state report cards)

Data quality

Bauree CLE; e amalss

Item

Data stewards, frainings, or other
necessary local costs

Revise recommendad reporting
formats used by the state

Data stewards, trainings, or other
necessary local costs
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Step 1 projects one-time funding needs schedule

APPROXIMATE

USD Millions
Remaining

IT projects Total Jan —Jun 09 FY10 FY11 one-time costs
@ Data quality 16-3.4 0.3-0.6 1.3-28 - -
Linkages & system integration 7.3-14.9 0.06 — 0.12 2.4-50 34-6.9 0.9.-2.9

(K-12 only in Step 1)
@ Data elements 05-16 - 05-16 - -
@ User interface & portal 19-54 0.3-0.6 09-28 0.4-12 0.3-1.0
@ Infrastructure 05-14 - - 05-14 -
@ Tools and applications 4.0-9.6 0.6-1.0 20-54 0.2-0.6 1.2-26
(H) PMO and Training 16.1-30.0 02-05 54-10.0 5.4-10.0 51-95
TOTAL 31.9-66.2 1.6-27 12.4-27.6 10.3-204 75-15.4

Source: Team analysis

Step 1 projects operating costs

APPROXIMATE

USD Millions
IT projects Jan —Jun 09 FY10 FY11l Ongoing costs
@ Data quality - - 0.4 0.4
Linkages & system integration - - 05-1.1 1.7-3.4

(K-12 only in Step 1)

@ Data elements - - - -
(D) user interface & portal 01-0.2 01-02 02-0.7 02-07
@ Infrastructure - - - -
@ Tools and applications - - 0.2-0.6 0.2-0.6
@ PMO and Training - - - 15-28
TOTAL 0.1-0.2 0.1-0.2 14-28 40-7.8

Source: Team analysis
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Contents

° Summary of costing exercise

® Cost estimate details for step 1 initiatives

° High level estimates for step 2, 3 activities

° Backup: Approach to cost model

Local costs

Project Al: Data quality (1.1, 1.2, 1.4, 1.7 - 1.10%)

Scenario 1 Scenario 2
Purchase of low end, even open-source « State-hosted advanced data profiling tools that enables
software solutions to embed in state local use of these tools for automatic scrubbing of local
collections data inputs for prospective data cleansing

Improved data input interface (auto-fill, auto-suggest)
Clean historical (e.g., past 5 years) data

Description

Scenario 3

Use of high end customized data quality
software that is embedded in state collections

Cost & range

External FTEs

Internal FTEs

Software

Hardware

Project
management

Savings

State total

3-5 FTEs, 9-12 months for design and development of data input interface as well as
custom installation of quality checking tools

8-10 internal data analysts, one for each data system, 20% time commitment to support
data/ functionality definition (e.g., a list of drop down values in “auto suggest”); 2-3 FTEs,
50% allocated, to support development

Existing local level support for data scrubbing of historical data

$10-30 per student funding needed to support local training, hardware, cleansing and
incremental data collection costs (includes costs from project C1). Some of this money
could potentially come from state funds already allocated to data quality (e.g., CSIS best
practice cohort funds of $8.51 per student)

Licensing of data quality tools for profiling and reasonability checks; will allow local use,
but will accrue as a cost to the state; based on an approximate cost of $180 / year / seat,
with 3 seats for larger districts, 2 for medium sized districts, and 1 for the smallest

Leverage existing hardware for storage, server requirements

50% of the cost of the rest of the project; covers time allocation to achieve consensus on
project definition and oversight during the project

Reduction in number of man-hours required at the district level to go back and forth on
data quality with the state
Reduced state time monitoring districts (~2-5 FTES)

One-time: $680,000 - 1,500,000

One-time: $410,000 - 750,000
Ongoing: $210,000 - 450,000

Ongoing: $240,000 - 300,000

One-time: $540,000 — 1,130,000
Ongoing: $230,000 — 380,000

- Ongoing: $380,000 - 750,000

Ongoing: $300,000 - 750,000
" “One-time: $1,630,000- 3,380,000
Ongoing: $380,000

* Also includes 7.3; the interfaces built in step 1 in conjunction with data quality interfaces, but will be used for additional purposes in a later step
Source: CDE, McKinsey expertise; Departments of Education from NY, TN, SC; selected LEA interviews
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Project B1: Integrate CDE systems (1.3%)

Seenarie 1 | Seenarin & Scanatio 3
Purchase of 16w end of open-galne + Creats Custom davelopment [ETL, hand-writhan) wauld
Enluwrprice Sordee Bug sobwine soluliong v 3-8n deselopimenl cosl
by reduge the dowebopmpnd offort
Cost descrigtian ot & Fibl] e
External FTES = Inilial pilol b mlegrabe 2 syslems roquines <0 montke, laber projects can be dong Oy dine. £3,800,000 - 7,200,000
simulianeousy with ~&-8 syelems, intepration will take about 3 ws™
&8 FTES foe 3 p=ars 0 (1) dirvasop data cicbonary and (2) e o intermal diata
linkages and implmant salutian
Itun-'llﬂ-l‘r-_ + @10 mtemal FTEs, one per dala system, at 50% capacity, for §-0 manths per data + One-time: $300,000- 560,000

yslarm o supgort In developreant of dala Aickonary, devalop sowrcing siralegy 1o avoid
duplicabe collecsan
anpaing system manenance

Softwm - Enbprise Sardce Hus (ESH) Sofwans fram entampnas dass SoMwand vindar, based
an e cast fof <10 seea s § instmalion

Mo local costs, modifcadon by vendors of I0c&1 a8 Inpul $yslemns Wil be par of

ORQong mankenancé COnMracis Gislnicis Riwe waln Thedr indivdual vendors

Haibsnne + 4§ I-UPL servers — for integration seeves, Application data sered for data laver
dismlaprinn, esing, and producsan (eEserage eeisling hardsam capacity), 100 = 200
GH af slosage

Pr « S0 af ther ool ol B mesl of he peagocl, cowerns Bree a@acalion B achiow consensus on
I i project definition and owverssght during the praject
Sadngs + Heduced fime and costamart in asatyzing data from mullipte agencies
+ Girsali e ousacy of analysis
Wit total
* Alsoncipdes (ke portion ol 7.1 thal references SSI0 crenlion, and (he portans of 91, 8.2, and 9.4 tha refe
= Assurmes all tystame kelad in eoemans descnplion are enweloned &8 remalning inths end sats
Boprie. McEinsey oxperdue, EW wendor, Formoulor

+ Ongoelng: $900,000- 1,800,000

© Oniime: $200,000 - 500,000
© Ongoing: $50,000 - 130,080

One-tima: §1.20,000- 310,000

« Omedime $2.100,000 - 4,280,000
Cmgaing: $400,000 - 960,000

+ Onodime; $8,120,000- 12,570,000
Ongolng: §1,430,000- 2050000

rance COE sysiem inkages

=

Woadealio 1
Furchase of 10w @nd of coen-gaune
Enlivpuise Serdce Aus softwiaee sobulions
to reduce the developmend effart

Project B5: CalPASS linkages (3.2)

Scanaio J

Cuglorn devaloprent [ETL, hard-withén) would
ol 386 divslopmen| cosl

Cost descrigtian ot & Fibl] e
External FTES + 45 gubornal FTES for B8 mans b (1) develop dabas dicionary and {20 creale inlemal O $A00,000 - 1,130,000
data linkages and implement saluson
Wtermal FTEs + 1-2 intgmnal FTES, one per data gysiem, &1 10% capaciy, for 63 morihs per data © Ometime; $10,000- 20,000
eyglam o suppo in development of dals dichanary, dévalop souning eiralegy W avoid = Dngedng: 150,000 - J80.000
dignlicaly collecan
Angoing sysbem mainlenence
— Enleeprize Serdce Dus (EO0) sofware from enterpnse chass softwane vendor, based Ona-tima: §20,000- 50,000
anmi cantfar 1.7 sorders leanse and irsallation © Omgodng 10,000 - 30,000
Haibsane + -2 2CPU sarvers = Tar inbbgraian Sorer, applicalion data soras 10r dala layer = Ot hime §30,000- 110,000
dislopridnd, bestng, and peoducan (everage emsling hardwam capacitg, 100.3200
QB of glorage
Profact S0% of the oot of the meal of the progecl, cowers e alocalion b achieve consensus on Qv fm, §230,000 = 820,000
ek - project dednition and oversight dusing the project © Omgoeing: §80,000 = 150,000
Sordngs + Reduced ime and cost efort inanalyzing data from mulipte sgencies
«  Grealer g cuwacy of analysis
+ Ome-time, $AT0,000 - 1,200,000
e i + Ongoing, $230,000 - 430,000

Eourco. Melinger eapuriioe, BW vandor, Forrestar, COE
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Project C1: Expand existing data systems (4.1, 4.2)

Scenarie 2
. %mu%mnmmmln wmu
£l
mgﬂ %ﬁﬁm'mm:wm
o
wmﬂnﬁmmﬂiﬁzmﬂmwt F

o e e bl e

Boedalle 1

Qpen standards based platicarn, most
ofthe data already collected & Iocal
lervede, SIF werlical raporting exisls &l
i lacal sl vl diflned metadala
repoeiosy that lists dats dednitions and
trigir ralafanehegs

Scanatio J
Legacy piatform af slabe level, data not
no SIF based vertical réporting at [0¢al levels,

and thelr ralatonsips

P

-,'"f’:;:;:;n

Foreach dala sysleme (CALFADSE, CALTIDES and ConApg), Over-Rime: 290,000 = 1,040,000

Exteriel FTES 1 busine=sdata anatysd far ~dala descipliond variances, business les definition for
1 weak; | data modelar for 1 weak
- 1 pragrammies Tor 1-3 morihs
Witamal FTEs A tals anatyst FTES, 10% sllocabed for dursbon of praject on dals Exononmy Cmetime: §10,000- 20,000
1030 par gludent Tunding neaded 10 2uppa Iacal lraining, handwars, cleansing and
i Ll data colleclion cosls fincludes cosls from project A1), Some of This miney
could potertialty come from staie funos akeady allocated o data guaity (e, CHIE
best pracice cohort funds of §8.51 per sludenty
[— Mo stale-allocated funds eslmabed, a3 exdstng mainfenance conlracts for local Si5s
M0 Coad he adjusiments, in sorfe Cates Mand may D8 Incramental 0os1E 10 make
chirngpes o dala colleclion £ inpul spestems
Hawibwine Mo signincant intremmerisl hardwsane costs
Projet * 50% of the costaof the rest of the prodect; covers time aliocation bo achieve consensus on Ome-time: $150,000 - 530,000
e project definition and avarsigh duing the prajact
Smdnige
Statetotal omeima; 450,000 = 1,590,000
Source MoKinsey sxperdise, TH Depariment of Educalion

captured at the local distnct level data systems,

ne mekadala seposilon Bl lists dala difinilions

Project D1: Education portal (2.1, 3.1%)

Seenarls 1 Scanare 2 R e o Scanatio 3
* Low endiopen soume pomal seners FW‘“‘M ot cannad rgos, * High and: a0¥anced Search, camples warkiow
* Leverage portal servers thal are based an parametarized mmﬁmfm“.‘mﬁm{ capabilties

por CPL pricing 1o leverage [oeer costs
compared with per uger icanaa
* Lownragie STl invesrmants in ik U

AT syslem _;i*;ﬂ

Bdvanced capabiliios include agwnoed
stalislical anatyzis, KM and collaboration (bean
in Gukesgquinnd plses)

+ I an b
mmmm “ﬂ“m I_m ﬁ:-“m

Cost desciigtbon Cost & 1amge
Cxiar Cushom developed, Java baged OB, $H00,000 - 1,250,000
nal FTEs A-ii external FTES = 6-8 months
tesnal FTEs AFTES {ntamad) - S0% (36 montha) sar pemal dser intefacn Gesign -+ Al $60,000 - 130,000
Fofus groups of users (g0, 2 groups of 10-15 educators, adminisirators, parenis
commundy 81c) Tor weanility 1esling
Softwate Application serer (330,000 - §100,0000 for 4-8 CPU seres © O F200,000 - 1,040,000
Databage sarver (520,000 - §30,000 § CFU) for 4-8 CPU gérvers + Dngoing: 550,000 = 260,000
Svewily (I0 managemunly and livenge sulsoiplion™ + Onedime, $100,000 - 200,000
o Omgoing: $40,000 = 120,000
Hanbwarn 48 2CPU sorams, 100-200 GA storagn capactly « Onedime $120,000 - 410,000
Pr S0% of Ihe oo of The resl of the pedgecl; cowers Sk #@ocalion bo achieve consensys on o Qe e, 540,000 = 1,560,000
'“_1“'“‘““ project dednition and oversight dusing the project + Omgoding: $40,000 = 160,000
Himdiiga
"""""""""""""""""""""""""""""""""""""""" ~Onealme: $1,620000- 4,680,000
State total -+ Cgolng: $130,000 - 570,000
= Mno mcledes the porion of 8.3 thal refenonog s imiegriting data systorms ini the cdwcalion paal, will Bieby spply looanly (bo ifermal COE syatome
wileh may nnve completed thelr dats knkage pr
= ALFE coalfar ID managsment may be abie 16 ba awaided by leveraging stale ID managemant capabiilies, 1o cama anling =J010
Eource Mokimsey exporlice, Qadnes, Fodealed, COE
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Project D2: Improve the accessibility of the School
Accountability Report Card (SARC) (2.2)

Seanarko 1

* Dewelopment of @ bemplats for dala reporting,
Including i development of an slerac e wab

capabidy (Torems, #ic ) 4o give foedback
[ u
pm— — " T — __—\—__——-_
CoEt description Cost & range
) 3-4 FTEs, 3-4 monns for = Ometlme £150,000 = 300,000
External FTES = kxlamal davslapman of & néw Bmplahs, design o1 wab Baduras and readhack
capability
. ~ Rewsion ofuser guides
hitagnal FTC: = AFTE, 4-B wouls for owirdes of lemplale design = Omedmme. £110.8500 - 17,000
Softwale
Hambenn
Profact o 50% of lhe coslof the resd of e projeclt cowers lime allocalion 1o achiewe consansus on = Owetme. $00,000 = 160,000
e —— project dednifion and owersighi dunng the project
Bwings
Shate tatal = Ome-tEpe $250,000 = 500,000
ar ckinug puilisg, COE

Project D3: Standardize the “look and feel” of
education reports (2.4)

S 1

* Elormal davnlapmant a iaeplain for data
nisprting, will b i Sl p8on, perhops
ohe technologist and one Tamiliar wan ihe

S Elate's busness logic —
e _ —
ol descriplion Cosl & range
Exter il FTE®
ntnnal FTEs 24 MAntha, 7 FTES [Gné bugingss, ons tachn oo gien™ o D TE FA0000 - 100000
= May include couls for LEAS bo updale lheir bocsd siles snd safragiaciure hal kave nod
oean aslimated
Softwa
Hombeine
P‘rilﬂ' = L% af the cos1of The rbal of Bd prajacl cawers e Sllcation 16 achiswe CONSANSLS an = Chue-REna $30,000 = 50,000
- projec] defnilion and owersighl during the project
Sadings = L line sguenl o e local level independinlly deweloping diata eparfing foemids, o
copying 8 complicated it reponling formast
s1ate Total o OmatEne £00,000- 150,000
Eource Mokinoey expilise, CDE
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Project D4: Translate state reports, websites (2.6)

Scenario 1 . .
« Translate state reports, wabsiles ino languages
Eammon Epoken I CA R
= Approximately § languages, and will kel be

done by Inbamal slaf

Cont & range

Cgoing: $20,000- 180 000

= O Time: $40,000 = 80,000

< Ongadng’ §1 20,000 - 230,000

.-'"F.-'_-.-
—
.-—".-F-F-
.._..,--'—""F.-
Cost dascrigtion

Estarial FTEs
Witermal FTEs 5 intivmid slabo FTES warking for 323 mordhs a yoar on an ongaing bases B lrnslao

slabe eporls, webs®es mnlo the <8 languages most commonky spoken in CA
Softwai o
Harilbware
p1:ﬂ!ﬂ. S0 ol thd ©051 0T e sdsl oF Be project; Cavers Bmd ABACABAN B Achimwl CORSENSIS Gn
A project defnilion and aversiaht dusing he project
Srdngs
Statae tatal

Soure Melinsey expurdise, CDE

Project E1: Enhance last mile network bandwidth (2.5)

Sealeario 1 Scaario 2 Seanmio 3
el ol connectivily upgrades o & amal * Upgrade ~100 schook to T1or S4kbps wirelass Glate-wide rol-out of conneclivily upgraces
rurnder of disticls and schooks with low connechon and ~500-1000 schoaks to TJ '
cannciaty lnnels canndehicn -
* Thiz enhancement i In addilion lo upgrade
planned by k13 HEMN projact
______,—-—"_'-_ ___"—‘——________
- —
_-__'____-'-"-_'_ B
Cosl description Cosl & nage
Cxteinal FTTEs
-ltﬂlmlfTEI ] 23 infornal FTES, 8% 0% capacily, 1-2 mondhs, 1o plan mwllout of upgradies « QOnedime $720.000- 50,000
Softwal a
Hoadwnin U IHEM plan has =55 milien far hardware werades for connectvily + Onetime: $320,000 - §60,000
Upprade =100 schooks 80 T1 mebsocks (<3300 § per)
Upprade ~500 - 1000 schools o T3 networks in 5 phazed manner (-$600 1 par)
Prodoct ] a0% ol e coslal ihe rest of he progact, Covars e 380Calon b achiave ConEeneus on = Onetime: 51 70,000 = 450,000
e praject definilion and awersighd duing thie prajec
Saangs Irnginernd praducivily fram Bater rebwark cannsclivey
Polenlis! savings frorm slale cenlralised regoliabon of wograde purcheses
Slate total + Opi-time: 3510,000 = 1,260,000
ree; Mokinsey expertise, COE, OVUNM, vendor research, K12HSN omg
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Project F1:

Soamarke 1

Basic Extal Macho hat ks pughed outbo
local districts or pogted on COE website

far lagal downloads

P

Student classification tools (3.3)

ﬁﬂﬂ"l

al ol the Mm;m

rm—i.mwmm

Soatarle 3
Bl 10016 that enakie "goal $eek” capability, with
advanced algorihme for foretasting! pradiclive
radeing

R

Cos & rampe

< Cmtime §50,000 - 160,000

© Cmetmme: £10,000 - 20,000

= CedEne §30,000 - BO,000

+ Ometime: £90,000 - 250,000

Cost description
External FTES 1-2 pragrammer FTES 1o develop ool warking for 2-3 months
itarmal FTCs 1 gata analysl FTE working Tor 3-3 monms &l 25%, suppomng in development of
Gusiress logic
Softwale
Homibwiae -+ MO handwan cosls, unless Spsiars ans basad an Bl softwarn
Proj = &% af the costof i mst af he poject, cosis Hme allocaion 10 achiend consensws on
AR HROE project defnilion and oversight dunng the project
Swdngs
Stata tatal
Eourte Mokinoey expilise, COE, Just for the Kids

Local costs

Project F2: Formative assessment item bank (5.1, 5.2)

Woadealho 1

Open source lools for lerm colleclion and
refrivl (g Lucesie far ilem mliel,
TOD open source swfor dem collecton)

Mz

e Ly

s |
C Pmﬂrhllrhmmﬂm:nmd. ﬁduhs
L, G Anil Bt prachicea
glaled o B ﬁﬂmﬁﬁmﬁﬂ>

Cost descrigtian

Scanain 1
Pischase ealeenal wendar iliem bank

~EE-8 million Sel-ug (THY
Puschase sooring enpine from Jrd party venoor

C ot & 1nwe

Extarial FT1ES

Internal FTEs

SolTwial @

Himibwara

Progoct
i Eanerl

wrAngs

State total

® May nofmccrde a5 8 col T ;e siae cocites
= Agsuming tha J0.15%
nody experdice, Deparlmenls

Eource, COE, Mel

@12 exteenal F TEs for 612 monins to!
Darvirlogmient and cuslormizalion of pen-Sounes saftears i captun, staciumed (g
doe,  als B and unsiruciun e (e g, eough web-Dase o farms) an wel a6
dewElop fem search capabiiiies
= Dravelog @ Néxible storé 10 enable caplure and analysis of Goones
Integration of open-source solulion e bank o olhor existing Sate portals
Ongaing cozts will vary significansy depanding on peicing schemae; costs nesded 1o
conbinue licensing oul sharing portal, aEsessment centar

-1 internal FTES, S0% capacay, for 6-12 monihe
13 ngaing FTES a8 S0% capacily

Lot ool loprse sofware for (1) segch {eg, Google Appliancegh, and (2) capluing
glnuclured, unstraciured fems
Licensing of item oank will cost §9.00 - $2.00 / sudert, based on penatration®

48 2CPU sorams = for developrend, besling, and productian {may b ablie o everage
& sNng Nardware capaciy; 100-200 G5 sorage

5% af tha COS1 0T e rest O the projcl; Covars Bre ABOCARNON B0 ahiave conEentus on
praject definfion and ovarssghd dising the project

Sante contract could be §1-2 § studend, v. §5 - §1 0sludent now, asaurmnes S0% of
el e o D skale conlrael™
Sehoolg fdisticts will gave lime in seting up formalive assessment databages

B0 IRvernge Sy IF-nouse e
IBar Bank, and 1hat wilh & slate confract i af hode subscribams
of Educalion froem K8, TR, BC, seloched LEA inlerviews

curmént ued an

One-vhne: 1,200,000 - 600,000

+ Ome-tima: $00,000- 230,000
- Omgaling’ $80,000- 230,000

0. $20,000- 30,000

| Kl

+ Omodime §120,000 - 300,000

+ Oma-time: $710,000 = 2,080,000
+ Ongoelng: 540,000 = 110,000

= Onndime §7.130,000 - & 240,000
Cmgaing: §1 20,000 - J40,000

developen and UpIoRAR by SCRO0IN Snd 18 &CNErS
J0% £

BEF 10 s1aé canrtract
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Project F3: Enhance CalPASS (3.2b, 3. 2:*}

Cost description Cost & range
Fxteimal FTES
temmal FTES Frugr:rn CALPASE 1o collect sddiional elomenks = Ome-tEne £530,000 - 750,000
1 businessidata analyst for =daia desciptions variances, business les defnition for 1
ik 1.3 dala modeler Toe 28 monlhs
4 prograranerfananysts 1or 9 manins = 1 year fo customize tools
= Local ragaurces 16 coBacl dala, bul A ey will b aplanal, nd Lo218 ana aslinatad,
corg elements for CALPASS will be papulated frorm CALPADS
Softwate Hone = addilivnal data felds can be collected via existing software suppoil syslermns
Leverage open source ETLIOLAR tooks
How ik e + Mo significant inoremenls! hasdware cosls
Praguct = H0% ol (e cos!ar M mest of Bue project, cones lime allocation 1o achien: consersws on = Cae-Tmme § 260,000 - 380, K0
e project defnilion and oversighl duning the project
Sadingn
sLate total + Omectine: $790,000 - 1,150,000
= Mo intluded 16
Eourco, WcEingey vaperige, COE

Project F4: Survey items and templates (3.4%)

Soenaris 1
LIg |- 051 platfonmes Tor Surey NemE
State lo recammend conlent for surey, browse
landard Hiere

Cost desciption Cont & i
Extornal FTEs External F TE® 1o design and develop sursey platiooms (4-6 paople, 4-6 manms) o Onatime: SA00,000 - 200,000
[l + Irdernal FTES will aeine the surey Trameworks (56 FTE=S, S0% aSocated, & monihs © Ometime: $140,000 - 260,000
el includes defining fe suney framework 85 well 85 suppomting dats anakyeis o Omgodng: $60,000 - 150,000
- Groups t conduct psaniity tests (56 FTES, 26% allacatad, 1-2 montha), suppodted by
slakeholder focus goup meelings
=2 FTES, 507% allocaled on cngoing basi 1o suppot districi use
——— + Mo addiional cog1s =l De loc sy hosted
Hotihao + Mo additional cosis —wil be locsly hosbed
Profect « S0 af thir oot of B mesl of he peagocl, coverns Broe aSacalion B achiow congsensus an = Omedime $IT0.000 - SE20.000
AT praject defnition ard averskght dusing the praject o Omgoing: $40,000 - 40,000
LEdAnge
......................................................................... = 'Bﬁi}uﬂ"s'caﬁ'n'-ﬁ:?ﬁ&Em'ﬁ' ETRELEE
Elate tetal = Dgodmg’ §120 000 = 230 000

= Mgn includes RS
Eource. WMcEngsey oxperdue, COE
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Project F5: Ensure school performance is transparent
by subject area (2.3)

Scenario 1

* Rivize AP o include subject matter reporting by
subgraip
- Malh, Science, Soclel Sclence, English, el

AF1 cimrently only reporis aggregate school
resulls, and resufls by INEI% hpe
_____.a—-——_'__-_ ______—————._____
___,_-——-—_'_ e
it dasciiption Coel & rangs
External FTES
Imeaal FTES 2-4 mantns, 3 FTES (ta0 prograrmimers, One programimer 1o re-oo website intenace) Ot 00,000 - 150,000
1FTE, 4 waaks, 1o ra-wiits USar guidas % Tha AR
Brmvay ke =1 yeare 1o gel revisions through approval process OB §10,000 - 20,000
Software
Heanddwim e
Prajest B0% of lhe co#l of The rest of the pradecl, covers Brme allocalion Lo achieve consensus on Dapedimpe. $40,000 = 00,000
Al praject defnilion and avarssghd duzing the project
sadngs
Siadilotd Cope-tma: §120,000- 250,000
Source: Mekinoey erpeilise, CDE
Project H: PMO and trainings (1.9, 2.10, 2.11, 5.6, 5.7, all)
Scanarle 1 _
= Establieh PMO far dakta archilechure project
NG peéean
= Training allocation for o ko ws g,
sdopt & rain-the-trainer’ model of aEking
Thghrn o dishibute st rainings o M
sthonk
i e o — e
_-__'_.__.__-— - o —— T e
Cosl descrigtion CoEl & range
External FTC:
Wtemal FTEs 1-2 Tull F TE= 1o manage overall peoject, flly allocated for three years Cpe-time §450,0040 - 900,000
ST FTES involwad In faadership capacity b 10% allocalion Tor Mras yaars O Rt §A60 00 = 540,000
Qne-time raining cost of =§50-570 / user {g.9., teacher, administrator), allogated over Coelr-Aine; 315,000,000 - 28,000,000
tFres yuvdes, angoong oo af T0% of anesGrmd oo annoesy [© efossharginal rainings o $1 800,000 - 2 8000060
Wl cosl £2 28-4 80 7§ shudend
Softwam e
Ha il i
Project
AR
mwings
Sre-lirme 158100000 - 29 440,000
et angoing: $1,500,000 - 2,000,000
Eource, COE, Mckingdy oxperlise, Diepartmenls of Education frorm MY, TH, 82, selocled LEA inbe rvdgrw
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Funding requirement details (1/3)

USD Thousands
IT projects Year Activities / description
@ Data quality Jan — ° Internal FTEs to begin working on defining data rules,
Aug 09 developing data dictionaries, planning enhancements to data
interfaces, enhancing field data audits
FY10 ° Hire external vendors to begin developing, implementing
business rules, designing interface
° Implement data scrubbing
FY11 ° Ongoing cost requirements, though none are estimated to
accrue to the state
— Local data stewards
— State-level employees to assist in implementation; however,
data quality tools should actually result in freeing up time for
state FTEs on an ongoing basis
Linkages & system integration ~ Jan — ° Internal FTEs can allocate time to planning data system
Aug 09 integration efforts in advance of hiring integration vendor
FY10 ° Kick-off CDE data system linkages efforts, hire vendor
° Complete integration of a few systems
° Purchase software licenses, hardware
FY11 ® Continue full effort (Y3) for CDE system linkages

Source: Team analysis

Begin system maintenance ongoing costs for any completed
system linkages
Kick-off CALPASS data system linkages project

Funding requirement details (2/3)

USD Thousands

IT projects Year Activities / description
© Data elements Jan — ° None
Aug 09
FY10 * Programming of CDE systems to accept additional data allocation
° Roll out of any needed systems to LEAs to begin data collection
FY11 ° First year of local data collection, which may include significant
data collection costs
° State internal support of LEA collection efforts
@ User interface & portal Jan — * SARC revisions
Aug 09 ° Standardization of state reporting formats
° Translation of state reports and websites (ongoing)
FY10 * Develop education data portal
FY11 ° Ongoing costs, including support costs for rolled out education

Source: Team analysis

portal
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Funding requirement details (3/3)

USD Thousands

IT projects Year Activities / description
@ Infrastructure Jan — * None
Aug 09
FY10 * None
FY11 ° Roll-out “last-mile” network connectivity upgrades state-wide
@ Tools and applications Jan — * CAL-PASS enhancements
Aug 09 ° Internal FTE time to plan survey item content, structure
° Include subject-level transparency in the API
FY10 ° Formative assessment item bank (6 month effort)
* Create, roll-out student classification tools
° Develop, roll-out survey items
FY11 ° Ongoing costs to support survey items, formative assessment
item bank, student classification tools
@ PMO and training Jan — ° Project management will need to begin oin year 1
Aug 09
FY10 ® One-year of project management costs
° Training efforts should kick off in year 2, and are planned to last
for 3 years, so 33% will accrue in year 2
FY11

Source: Team analysis

Contents

° Summary of costing exercise

One-year project management costs
Continued training efforts (33% of one-time allocation)

° Cost estimate details for step 1 initiatives

° High level estimates for step 2, 3 activities

° Backup: Approach to cost model
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Step 2, 3 projects (1/6)

Project Description Estimate rationale Estimate
B2 Develop Pre-K data system linkages 20-30% of cost of B11 + One-time:
9.2 - Develop ‘translatable’ identifiers in all state systems to enable + Connects 1 system instead of 8 $1.3 - 3.9 mil
them to link in the data service layer However, linkage to external system + Ongoing: )
* Ensure that each participating system has a record identifier that is is ~2x cost $0.3 — 0.9 mil
based on common fields that enable its translation to other systems. Itis
not necessary to capture SSN in all participating systems
* Ensure SSIDs are captured for all students at the PreK level itself
9.4 - Include a common data dictionary for relevant data elements
starting with the core elements of the P-20 systems, as described in
recommendation #1.3. Develop this dictionary in a phased manner as
linkages are developed for non-state education systems
10.3 - Develop linkages from PreK to CALPADS for core
elements mentioned above
B4 Develop EdJoin data system linkages 50-60% of cost of B11 + One-time:
8.6 - Enhance EdJoin functionality and make it more user-friendly * Involves 4, not 8 systems ) $3.2 - 7.7 mil
* Develop linkages with CCTC (for auto upload of teacher credentials), Linkage involving external systemsis - Ongoing:
CALTIDES (transfer of transcripts), and higher education (candidate more complex, but CCTC — $0.7 - 1.7 mil
i CALTIDES - Higher-ED linkages are
transcripts) k
not needed; effects approximately
9.2 - Develop ‘translatable’ identifiers in all state systems to enable cancel
them to link in the data service layer
° Ensure that each participating system has a record identifier that is
based on common fields that enable its translation to other systems. It is
not necessary to capture SSN in all participating systems
° Ensure SSIDs are captured for all students at the PreK level itself
9.4 - Include a common data dictionary for relevant data elements
starting with the core elements of the P-20 systems, as described in
recommendation #1.3. Develop this dictionary in a phased manner as
linkages are developed for non-state education systems
Source: CDE, McKinsey expertise; Departments of Education from NH, TN, SC; selected LEA interviews
Step 2, 3 projects (2/6)
Project Description Estimate rationale Estimate
B3 Develop employment, higher-education, foster care, health, criminal 200-300% of cost of B11 + One-time:
justice, and social services systemsdata system linkages Involves ~10, not 8 systems $12.7 — 38.6 mil
9.1 - Link K-12 databases to databases in other agencies in phases: 1) — CALPADS, CALTIDES + Ongoing:
links to higher ed and employment EDD and 2) links to foster care, — CPEC, UC, Csu, CU $2.9 —8.7 mil

health, criminal justice, and social services systems. Links between
various CDE data systems have been described in other
recommendations. Ensure that the integration layer is based on open
standards (i.e., Service Oriented Architecture), having:

° Global ‘translation table’ for different identifiers

° ldentity management “black box” to ensure user role based data privacy
and access

Common data dictionary across systems to ensure data can be shared
and combined easily

Capabilities for service definition, discovery and message transmission
Hold off from development of a data warehouse unless there are sever
performance issues with this approach

9.2 - Develop ‘translatable’ identifiers in all state systems to enable

them to link in the data service layer

* Ensure that each participating system has a record identifier that is
based on common fields that enable its translation to other systems. Itis
not necessary to capture SSN in all participating systems

° Ensure SSIDs are captured for all students at the PreK level itself

9.4 - Include a common data dictionary for relevant data elements
starting with the core elements of the P-20 systems, as described in
recommendation #1.3. Develop this dictionary in a phased manner as
linkages are developed for non-state education systems

— EDD
— Foster care, health, criminal
justice, and social services
+ Linkages involving external systems
is ~2x cost

Source: CDE, McKinsey expertise; Departments of Education from NH, TN, SC; selected LEA interviews
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Step 2, 3 projects (3/6)

Project Description Estimate rationale Estimate
Cc2 8.4 - Enhance scope of CALTIDES to include candidate characteristics, 50% - 100% of cost of C1 + One-time:
teacher and administrator performance, professional development, + Includes only 1 source of data $0.2 - 1.6 mil
mentorship, and attrition collection (instructors) vs. two (Pre-K,
all students)
+ ~10% as many teachers as students
Data elements are 3-5x as
complicated to collect
C3 7.4 - Standardize a core set of data elements collected across all 100% - 200% of cost of C1 + One-time:
programs and collect additional data elements identified in ‘Data Gaps’ Includes ~2 — 4 types of data $0.5 - 3.2 mil
section (e.g., curriculum framework name, funds source and funds collection (instructors) vs. two (Pre-K,
received) all students)
C4 10.1 - Enhance existing PreK collections for state and non-state 100% - 300% of cost of C1 + One-time:
funded programs + 2 sources of data (Pre-K funded, un- $0.5 — 4.8 mil

° Make SSIDs mandatory. Use the same SSID from K-12 e.g., MN and
X

° Enhance existing PreK collections (CDMIS that includes CD-801A, CD-
801B and CD-9600) to include data elements such as student ID, race,
ethnicity, Gender, protective services, child health, ECERS score, state-
wide cognitive assessment e.g., DRDP

funded) vs. two (Pre-K, all students)
~10% of students in Pre-K

Data elements are 3-5x as
complicated to collect, as elements
are outside state funding

+ ~4-5x the number of data elements

(20-40 elements, v. 20 elements)

Source: CDE, McKinsey expertise; Departments of Education from NH, TN, SC; selected LEA interviews

Step 2, 3 projects (4/6)

Overall, scope of additional data
element collection in C2 — C4 is
2.5 — 6x project C1, and may
require additional local
funding for data collection
capabilities

Project Description Estimate rationale Estimate
D5 7.2 - Build interfaces from CALTIDES to program information systems  25% - 50% of cost of C1 + One-time:
(e.g., ConApp, Cal-PASS) to track educator level program data by + Includes only 1 source of data $0.1 - 0.8 mil
collecting EIDs for state (Con-App), federal (opt-in) and local programs (in collection (instructors) vs. two (Pre-K,
CAL-Pass) all students)
+ ~10% as many teachers as students
- Data elements are 3-5x as
complicated to collect
D6 7.3 - Use web-based forms for Consolidated Application Data System 20% of project A + One-time:
(CADS) application to streamline data collection for state, federal and local $0.3 - 0.7 mil
programs + Ongoing:
$0.1— 0.2 mil
D7 8.6 - Enhance existing systems (e.g., EdJoin) that match teacher ~6-9 month project for 4-5 external + One-time:
candidates with open positions FTEs $0.9 — 1.7 mil

° Enhance quality of administrator portfolios, enable upload of candidate
transcripts and job profile spreadsheets, enable search function on
school profiles

Develop linkages with CCTC (for auto upload of teacher credentials),
CALTIDES (transfer of transcripts), and higher education (candidate
transcripts)

Source: CDE, McKinsey expertise; Departments of Education from NH, TN, SC; selected LEA interviews
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Step 2, 3 projects (5/6)

Project Description

Estimate rationale Estimate

F6 8.1 - Create a web based self-directed professional development (PD)

system

* Provide “search” capability that links to off-line and on-line course
offerings

* Include “auto suggestion” capability based on existing standards
(CSTP), PD history and available programs

50-100% of formative assessment item + One-time:

bank development cost (F2) $1.1-6.2 mil

8.2 - Provide analysis tools (opt-in) to districts and schools to target

educator and administrator PD based on curriculum, teaching

objectives and teacher performance, e.g., WV and TN Value Added

Modeling, DE Correlates of Achievement, CT Results Based District

Accountability Systems

* Connect CALPADS (course ID, CST information) and CALTIDES (SEID,
attendance) to the new PD system

° 8.8 - Establish a state level support mechanism for the new PD
system as well as district level support for analytic tools

Does not require (1) item
development, or (2) formative $0.1 — 0.3 mil
assessment scoring system, just the
(3) formative assessment backbone

Ongoing:

F7 10.2 - Develop easy-to-use standardized state-wide assessments on $0.50 — 1.00 for each student to develop ~ + One-time:
kindergarten readiness for children coming from various PreK the system backbone; $1.00 — 4.00 for $0.4 — 0.8 mil
programs (state, federal or local private). Currently ‘Desired Results’ the licensed content for the summative + Ongoing:
DRDP information is administered to all students but collected at state level — assessments; assume 500K K-school $0.8 — 3.0 mil

for children with IEPs.

students (plus 50% project

management)
G Best practice sharing system See deep-dive + One-time:
$1.7 - 3.7 mil
+ Ongoing:
$0.4 — 1.0 mil
STATE One-time: $24 mil — 77 mil
TOTAL Ongoing: $5 — 15 mil

Source: CDE, McKinsey expertise; Departments of Education from NH, TN, SC; selected LEA interviews

Step 2, 3 projects (6/6): Best-practice sharing system (G; 7.5,

6.1-6.3, 10.4)

Scenario 1

* Low-end system designed based on open- * Enterprise class for best-practice sharing and

sourced software

External FTEs

Internal FTEs

Licensing

Hardware

Project
management

Savings

State total

Scenario 2

collaboration

Provides search capability across all content areas
and media types using parameters such as subject
area, target student population, standards, and
sources

Cost description

Scenario 3
* High-end, custom designed system development

Cost & range

10-15 external FTEs for 6-9 months to:

— Customize open-source sw to capture structured (e.g. .doc, .xls files), unstructured
content (video, audio, etc.), collaboration sw, search capability

Integration of open-source solution to the state education portal

4-6 internal FTEs, 50% capacity, for 6-9 months

$25000 - $35000 — Use low-cost license software (e.g. Google Appliances, TBD for
document management) for (1) search, and (2) capturing items

30% maintenance ongoing

Application server ($30,000 - $100,000) for 4-8 CPU servers

4-8 2-CPU servers for development, testing, and production (leverage existing

hardware capacity)
50-100 GB file storage

50% of the cost of the rest of the project; covers time allocation to achieve consensus on
project definition and oversight during the project

Source: McKinsey expertise, CDE

One-time: $1,500,000 - $3,340,000

One-time: $150,000 - $340,000

One-time: $160,000 - $830,000
Ongoing: $40,000 - $210,000

One-time: $60,000 - $120,000

+ One-time: $960,000 — 2,470,000
- Ongoing: $210,000 — 530,000

One-time: $2,660,000 - $6,170,000
Ongoing: $640,000 - $1,490,000
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° Summary of cost model

° Cost estimate details for step 1 initiatives

° High level estimates for step 2, 3 activities

* Backup: Approach to cost model

Financial model will estimate one-time, ongoing

costs, and any savings

Categories

] Main focus
[] secondary focus

Line items

Cost model principles

® Cost estimates will be ranges intended to
give direction on expected investment, but
are not substitutes for vendor responses

One-time

Costs will be fully loaded, including project
management and oversight

For large system development, hardware
costs have been estimated, but for smaller
costs, hardware needs are assumed to be
borne by existing servers

Ongoing

Funding sources will be important for the
overall model, but we will focus on costs and,
to some extent, savings

Cost estimation will focus on ‘Stair step 1’
recommendations

Cost estimation will not address funds
needed to upgrade legacy systems

Costs will be estimated only for the state,
and not for schools or districts, and the cost
of fulfilling mandates will not be estimated

Savings

FTEs: Outsourced new
development, installation

| _|FTEs: In-house configuration,
customization

—|FTEs: Internal business, data analysts |

—| Software licenses |

—| Hardware (e.g. servers) |

{FTEs: HW support, maintenance |

—|FTES: SW support, maintenance, upgradesl

—|FTES: Business, data analysts |

—|Ongoing software costs |

—| Hardware updates |

Any relevant one-time, ongoing line items
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Categorization of types of costs

Dollar, thousands

One Time

Ongoing

External FTEs

« Software development, installation
costs

« Existing system customization

Internal FTEs

Business/data FTEs to support data
system development

« PMO / leadership time allocation

Allocation of time for training

- Development / modification of tools,
data systems by internal technical
staff

Software

Initial software license purchases
« License purchases for vendor

generated content (e.g. item bank)

Hardware

« Hardware upgrades
+ Laying cables for connectivity

« Central servers

Savings

Source: McKinsey team analysis, CDE

» External support for data systems

+ Ongoing support & maintenance of
data systems
+ Training

+ Ongoing subscription cost for
licenses

« Ongoing connectivity costs for
internet links

+ Saving of FTE time based on
improving data system efficiency

+ Savings from local use of lower-
cost state-negotiated licenses (e.qg.
for assessment banks)

Selection of key data points used in costing model PARTIAL LIST

Project Element Source Value

Multiple Full loaded FTE costs — internal maintenance & CDE input $150,000 / year
support

Multiple Full loaded FTE costs — internal business, data CDE input $150,000 / year
analysts

Multiple Full loaded FTE costs — LEA staff CDE input $150,000 / year

Multiple Full loaded FTE costs — external developers CDE input $300,000 / year

Multiple Project management CIO input 50% of project

costs

Multiple Number of districts, schools, students, and NCES 1,100; 9,970,
distribution by size 6,300,000

Multiple 2-CPU servers CDE; based on DTS costs $30,000 - 50,000

Multiple Storage costs (1 TB) McKinsey experience, CDE $20,000 — 25,000

Multiple Enterprise Service Bus software license Forrester $50,000

Multiple Application server license Forrester $100,000

Multiple Database server for distributed cache license Forrester $30,000

Training Training cost for new IT system roll-out NYCDOE, LAU $50 - $70 / person

$2 — 4/ student
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Appendix F:
Description and cost estimates for CALPADS and
CALTIDE (Currently planned)

Background and history of CALPADS (from CDE website)

The cornerstone for compliance with federal law, as delineated in the No Child Left Behind (NCLB) Act of 2001, is
increased accountability for student achievement. Schools must be able to show adequate yearly progress (AYP)
in academic achievement and increases in graduation rates. California has adopted rigorous academic standards
and developed assessments to track whether students are achieving the standards set for them. To fully comply
with federal accountability requirements, however, California must be able to track individual student enroliment
history and achievement data over time.

To enable California to meet the federal requirements, Senate Bill 1453 (SB 1453) was enacted in September 2002
to require: (1) the assignment of a Statewide Student Identifier (SSID) as an individual, yet non-personally
identifiable number to each K-12 student enrolled in a California public school; and (2) the establishment of the
California Longitudinal Pupil Achievement Data System (CALPADS) that includes statewide assessment data,
enrollment data, teacher assignment data, and other elements required to meet federal NCLB reporting
requirements. In 2006, Senate Bill 1614 was also enacted establishing the California Longitudinal Teacher
Integrated Data Education System (CALTIDES) to facilitate teacher assignment monitoring through automation and
enable monitoring of Highly Qualified Teacher requirements under NCLB.

CALPADS-CALTIDES will be the foundation of California’s K-12 education data system, enabling the migration
from the current numerous aggregate data collections to a flexible system based on quality student- and teacher-
level data. CALPADS will include student demographic, program participation, grade level, enroliment, course
enrollment and completion, discipline, and statewide assessment data. CALPADS will also include teacher
assignment data, and will be linked to teacher credential and authorization data in CALTIDES that is sourced from
the Commission on Teacher Credentialing. The student-level, longitudinal data in CALPADS will facilitate program
evaluation, assessment of student achievement over time, the calculation of more accurate dropout and graduation
rates, the efficient creation of reports to meet state and federal reporting requirements, and the ability to create ad
hoc reports and respond to questions. CALPADS provides local educational agencies (LEAS) access to
longitudinal data and reports on their own students, and immediate access to information on new students enabling
them to place students appropriately and to determine whether any assessments are necessary.

Background and history of CALTIDES (from CDE website)

Currently teacher data resides in different ways in multiple databases in different agencies at the state and local
levels with no mechanism for integration. This results in redundant data data to support state and local decision-
making, monitoring and compliance activities.

To address these issues, the 2005 Budget Act included funds for the California Department of Education (CDE) to
assess the feasibility of implementing an integrated teacher data system. In March 2006, the CDE submitted to the
Department of Finance (DOF) a Feasibility Study Report (FSR) for such a system, and in May 2006 it was
approved. In September 2006, SB 1614 was enacted (Chapter 840, Statutes of 2006), permanently authorizing the
project in statute, and renaming it the California Longitudinal Teacher Integrated Data Education System
(CALTIDES). Senate Bill 1614 also authorizes the Commission on Teacher Credentialing (CTC) to assign
Statewide Educator Identifiers (SEIDs) to all educators working in the K-12 public school system in a position that
requires a credential or authorization granted by the CTC.

CALTIDES will be a new comprehensive system environment that primarily entails integrating existing databases to
enable the retention of longitudinal educator data to meet federal No Child Left Behind (NCLB) and other state
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reporting requirements, to facilitate assignment monitoring, and to conduct high quality program evaluations.
CALTIDES will be jointly developed by the CTC and the CDE.

Cost estimates for CALPADS and CALTIDES
(As approved in the FSR/SPR)

All large state information technology (IT) projects must be approved by the Department of Finance (DOF), through
approval a Feasibility Study Report (FSR), or a Special Project Report (SPR). An FSR analyzes whether a
particular business problem can be addressed with an IT solution, and includes a projection of projects costs based
on high level estimates. A SPR is required when there is a 10% or more change to the projected costs in an
approved FSR. SPRs are often written after a vendor is selected and their cost bid is larger than projected in the
FSR.

The tables below summarize the project costs as estimated by the CALPADS SPR and the CATIDES FSR. Each
year the California Department of Education (CDE) submits a Budget Change Proposal (BCP), requesting funds
required for the project in the budget year consistent with the approved FSR or SPR.

Table 1 displays the one-time costs to develop and implement CALPADS as approved in the SPR. The costs
include all contracted services: Request for Proposal (RFP) development, project management, independent
oversight and verification and validation, systems integration services.

Table 1 — CALPADS

One-time Costs

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 TOTAL
560,198 674,657 4,837,203 9,096,344 8,991,850 50,000 24,210,252

Table 2 displays: (1) the new one-time costs to CSIS to assist in the development and implementation of
CALPADS; (2) the new ongoing costs to CSIS to assist in the development and implementation of CALPADS; and
(3) CSIS’ current existing costs associated with CURRENT data collection and Statewide Student Identifiers
(SSIDs) maintenance activities. These existing costs end in 2010, which is the year following CALPADS
implementation, when CSIS’ ongoing CALPADS costs increase, since CSIS will maintain CALPADS and provide
ongoing technical assistance and training to LEAs. The one-time and ongoing costs in 2008-09 total $1.1 million,
which is the amount requested for CSIS in the budget year for CALPADS implementation. This amount was
included in the May Revise.

Table 2 - CALPADS
CSIS One-time, Ongoing, Existing Costs

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11
One-time 600,000 445,114* 460,748 50,000
Ongoing 668,818* 696,850 4,667,121
Existing 3,640,000 3,640,000 3,640,000 3,640,000 3,640,000 0

Table 3 displays the one-time and ongoing costs for the Department of Technology Services (DTS) to house
CALPADS at the State Data Center.

Table 3 - CALPADS
DTS One-time, Ongoing Costs

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11
One-time 211,851 1,996,920 2,036,622
Ongoing 412,218 2,448,842

*Note the one-time costs in Table 2 and 3 are included in Table 1; therefore the tables should be considered
separately and their numbers not summed. 114



Table 4 displays the one-time costs to develop and implement CALTIDES as approved in the FSR. Due to delays in
the approval of the Request for Proposal (RFP) by the Department of General Services, the projected costs for
2008-09 and 2009-10 will move to 2009-10 and 2010-11 respectively. It should also be noted that these projected
CALTIDES costs will likely change after vendors propose their solutions and cost bids for the project.

Table 4 - CALTIDES
One-time Costs
2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 TOTAL
1,098,480 1,148,769 6,849,162 2,707,591 11,804,002

Table 5 displays the ongoing costs associated with CALTIDES. These costs primarily reflect DTS services to house
the system, and contract services to maintain the system.

Table 5 - CALTIDES
Ongoing Costs

2009-10 2010-11 2011-12
1,027,958 1,783,149 1,715,156
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Appendix G:
Approach for california to meet the requirements
of the data quality campaign

Background

The Data Quality Campaign (DQC), created in 2005, is a national, collaborative effort to encourage and support
state policymakers to improve the collection, availability and use of high-quality education data and to implement
state longitudinal data systems to improve student achievement. It is managed by the National Center for
Educational Achievement and supported by The Bill & Melinda Gates Foundation.

Apart from conducting research and developing tools on various aspects of education policy, each year the DQC
conducts a survey to determine whether states meet the 10 essential elements that are critical to a longitudinal data
system.

The elements
The specific essential elements are:

A unique state-wide student identifier that connects student data across key databases across years
Student-level enrollment, demographic and program participation information

The ability to match individual students’ test records from year to year to measure academic growth
Information on untested students and the reasons they were not tested

A teacher identifier system with the ability to match teachers to students

Student-level transcript information, including information on courses completed and grades earned
Student-level college readiness test scores

Student-level graduation and dropout data

The ability to match student records between the P-12 and higher education systems

0. Student-level K-12 records can be matched with the records of the same students in all of the state's public
colleges and universities

BOO~NOGO~ONE

California’s status

California currently meets 7 of the 10 essential elements; elements #5, 6, 9 and parts of 10 are not met. As
reference, Florida, Utah, and Arkansas meet all the elements.

Planned data systems like CALTIDES as well as CSIS Transcript Center will help meet the requirements of
elements #5 and 6 respectively. However, to meet and fully comply with elements 9 and 10, California needs to
develop new capabilities as mentioned in recommendations #9 on data linkages, as well as #1 on improving quality
and timeliness of existing data collections.
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