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Introduction 
America’s education system is on the verge of unprecedented technical advances.  The challenges that 

accompany Data Driven Decision Making result in data submission becoming a necessary but daunting 

chore that rarely if ever results in useable district level information.   Data demands on the state and 

districts have never been greater or more scrutinized.  District submission requirements, coupled with 

technical obstacles become an additional hindrance.  In addition to being required to report data on 

various demographics, educators are now challenged to compile data from a variety of sources to aid in 

decision making. 

Data management technologies, not only provide the tools needed to meet today's  accountability 

demands, but also provide access to critical information to influence overall practice, advance the 

potential for achievement and significantly reduce the burden on districts around data submission .   

The purpose of this document is to assist the Colorado Department of Education (CDE) develop a 

technical implementation strategy to further define the scope for the CAPTURE initiative of the 2009 

State Longitudinal Data System (SLDS) Grant.  Our research centered on three primary areas: assessing 

the overall data exchange model, defining the concept and providing an implementation plan. 

Federal and State reporting requirements regarding student achievement have significantly increased 

accountability; in part through the passage of the No Child Left Behind Act in 2001.  Our global approach 

centered around Colorado’s’ future goal of Increasing the states capacity to follow a student’s progress 

over time and provide better quality data to drive ‘data driven decision making’; resulting in better 

educational opportunities for learning and reducing the burden on districts and schools. 

At the local level, Colorado districts struggle to maintain a comprehensive, accurate, and timely set of 

data systems that can meet the needs of the state reporting requirements.  Colorado is a locally 

controlled state, meaning districts have for the most part complete autonomy to utilize and procure 

systems that meet their individual district needs but might not be conducive to state reporting 

requirements or a global solution for all Colorado districts.   The majority of Colorado school districts 

serve fewer than 5,000 students.  Of Colorado’s 178 districts, only 31 districts serve a student 

population with greater than 5,000 students.  137 of those districts serve a student population of less 

than 2500 students; leaving the majority of your districts with limited budget and resources to 

effectively and efficiently procure an automated process capable of providing the level of automation to 

allow these districts the same technical advantages as your top four: Jefferson County, Denver Public, 

Douglas County and Cherry Creek with student population ranging from 51,000 to 87,000.   

The inability of current systems to deliver data that is timely, relevant and actionable imposes 

cumbersome and inefficient reporting and analysis capabilities and adds tremendous burden on to your 

districts.  Many Colorado districts struggle to keep up with staffing, training, infrastructure and the 
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systems needed to support district operations and keep up with and meet CDE’s data collection and 

reporting requirements.  With seventy-seven percent of Colorado districts serving less than 2500 

students, the complexity of the current state reporting puts tremendous demand on LEA’s, that are not 

balance by the value back to those districts.   

The problem of managing data is that it is dependent in large part on systemic reform and access to and 

the effective use of large amounts of data.  This means that the quantity and level of detail of the data 

required from a student information system will only increase.  Data are points of fact and not 

information.  Data becomes information when it is staged, analyzed, summarized and defined in a 

context where that data becomes relevant and purposeful.  When this occurs, data becomes 

knowledgeable information that can be used to make comparisons, intervene proactively and engage in 

conversation around student achievement. 

States cannot do more with less without collecting and using quality data to determine which programs 

and policies increase student achievement and the state’s return on investment. Due to the 

unprecedented progress states have made over the past ten years, state policymakers finally have 

quality data to determine what works in education and the introduction of a statewide SIS moves 

Colorado one step closer to data-driven-decision-making and accountability. 

Approach 
In order to support CDE’s, State Longitudinal Data System strategic planning efforts, Celero conducted 

an analysis of the usage of Colorado’s Automated Data Exchange (ADE) from the customer’s perspective, 

a Gap Analysis of current district collection methods, designed and distributed a comprehensive district 

technical capability survey, conducted a Root Cause Analysis and identified opportunities and barriers 

and district readiness to a statewide,  automated, transactional pull  application.    

 

Celero’s approach was threefold: 

1. Assess the overall data exchange model to define technical gaps CDE will have with districts in a 

statewide pull/push. 

2. Define the concept (identify opportunities and barriers and district readiness) 

3. Provide an implementation plan and schedule for development to take 

the CAPTURE initiative from concept to reality. 

  

This three-fold approach allowed Celero to analyze and make appropriate recommendations with a 

complete district, state and national view to include: 

 Gap Analysis of current district collection methods as well as an analysis of proposed and 

recommended solutions. 

 Comprehensive District Technology 

Capability survey documenting the technology that individual districts use, with strengths and 

weaknesses catalogued as applicable to the data capture process.    
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 Pain-Point Interviews - Work with 

selective districts to uncover and define perceived challenges, fears or concerns of a state pull or 

push methodology and current collection/reporting process and requirements. 

 State Best Practices Review 

 Roadmap & Recommendation of a proposed data exchange model. 

 

High Stakes accountability polices such as NCLB legislation require districts and schools to use data to 

measure progress toward standards and hold them accountable for improving student achievement.  

New state and local test results, along with additional federal requirements are adding even more to the 

data on student performance that is regularly collected via classroom assessments, observations, and 

assignments.  As a result, this data is becoming more abundant at the state, district, and school levels. 

One assumption underlying these policies is that data use will enhance decisions about how to allocate 

resources and improve teaching and learning.  Yet this technology often implies that data collection and 

use is a relatively straight forward process.  As such, many fail to consider the obstacles that can derail 

the best laid plans and intentions.  Common obstacles include FERPA applications regarding the sharing 

of data; lack of commonality regarding data formats; lack of common interpretations of the reporting 

requirements; misalignment between what is requested at the Federal and State level, and what is 

actually collected within the district’s source systems; and, lack of secure access and/or delivery of the 

data to the appropriate user. 

Gap Analysis 
We began with a focus on identifying existing data exchange capabilities with data stewards at the state 

level.  We discussed how the current process was addressing their needs and any additional data 

requirements they would like to see in the new system.  Current collection approaches were discussed 

and critical areas that need immediate attention were identified.  All together eight departments within 

CDE were met with: 

1. Transportation 

2. Federal Programs 

3. Human Resources 

4. Financial/Accounting 

5. Special Education 

6. ICAP 

7. Nutrition 

8. Library 

 

District Capability Survey  
Celero created a web-based SharePoint District Technical Capability Survey available to all districts to 

participate in.  After discussion and review with CDE data owners and CDE technical staff we 

concentrated on seven specific systems to steer our focus.  These systems included; Student Information 
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System, SPED, Accounting, Human Resource, Assessments, Library and Discipline/SafeSchool.  Detailed 

survey included seven areas specific to the overall capability and challenges within the district that 

could/would arise with a statewide SIS pull or push.  The survey steered districts to specific system 

related questions and data owner questions with drill down allowing us to determine their current 

technical capability.  Forty school districts participated in completing the voluntary survey. Districts 

participating ranged across the board from Urban, Suburban, and Rural located across the state of 

Colorado.  The cross-section of responses also included a wide district student population differential; 

spanning student population from 181 to Colorado’s largest district of over 86,000.  Districts that 

participated in the survey included: 

ACADEMY 20 

 
ADAMS-ARAPAHOE 28J 

 
ARRIBA-FLAGLER C-20 

 
AULT-HIGHLAND RE-9 

 
BETHUNE R-5 

 
BOULDER VALLEY RE 2 

 
CHARTER SCHOOL INSTITUTE 

 
CLEAR CREEK RE-1 

 
COLORADO SPRINGS 11 
Denver County 

 
DOUGLAS COUNTY RE 1 

 
DURANGO 9-R 

 
ENGLEWOOD 1 

 
GENOA-HUGO C113 

 
HOEHNE REORGANIZED 3 

 
HUERFANO RE-1 

 
IDALIA RJ-3 

 
IGNACIO 11 JT 

 
JEFFERSON COUNTY R-1 

 
KIM REORGANIZED 88 

 
KIT CARSON R-1 

 
LA VETA RE-2 

 
MANITOU SPRINGS 14 

 
MESA COUNTY VALLEY 51 

 
MONTROSE COUNTY RE-1J 

 
MOUNTAIN VALLEY RE 1 

 
NORTH PARK R-1 

 
OURAY R-1 

 
PARK (ESTES PARK) R-3 

 
PARK COUNTY RE-2 

 
PUEBLO COUNTY 70 

 
ROARING FORK RE-1 

 
SILVERTON 1 

 
THOMPSON R2-J 

 
VALLEY RE-1 

 
WELD COUNTY S/D RE-8 

 
WIDEFIELD 3 

 
WINDSOR RE-4 

 
WOODLAND PARK RE-2 

 
WRAY RD-2 

 

Pain-Point District Drill-Down (Follow-up – One-on-One) 
Critical to the overall success of Colorado’s potential statewide SIS is more than technical capability.  As 

a locally run educational system, the best laid plans may not be welcomed by all districts.  As part of the 

overall review of system capabilities we conducted drill-down discussions with specific districts to 

include a cross-section of size, location and classification.  Ten districts participated in further discussion 

to include: 

 Academy 20  (23,000) 

 Boulder Valley  (29,000) 

 Campo RE-6 (50/Southeast BOCE) 

 DPS  (59,000) 

 Jeffco  (86,000) 

 Kit Carson R-1  (120) 
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 Mesa County  (22,000) 

 Montrose  (6,000) 

 Platte Valley 50 (485/Centennial BOCE) 

 Weld RE-8  (2500) 

These one-on-one discussions were critical to the overall success of this initiative and allowed us to 

make appropriate and realistic recommendations moving forward.  By asking more specific questions we 

were able to deflect or support real and perceived challenges to include; political, emotional, technical 

and legal.  Along with our technical, subject matter and national data expertise we were able to clarify 

many perceived technical challenges to allow districts to see a clear picture of the tangible benefits of a 

statewide SIS to the district.  This process also allowed us to uncover many common pain-point themes 

amongst the districts to improve CDE’s overall process. 

 

State Best Practices Review 

Utilizing our national relationships and hands-on knowledge of many state processes and systems, 

coupled with research and analysis through, CCSSO, USDOE, DQC and AARA, the Celero team conducted 

an in-depth review of State Best Practices, to give CDE a concise view of the data submission approaches 

utilized by other SEAs.    

Findings 
An important issue that confronts the administrators of all your districts is the management and analysis 

of large amounts of data and information. This issue is not new and it is one that many states and 

districts are currently addressing. One important criterion for a state or school district revising its 

student information system is for data to be reportable and retrievable at all levels of the system, 

including that of individual students, the classroom, the school, and the district.  Schools with well-

developed student information systems use multiple sources of data to evaluate their own longitudinal 

performance, as well as their performance relative to local and statewide trends; however even these 

districts struggle with the amount of data and requests made by the state and the inability to align with 

district collection formats. Colorado’s 151 districts with student counts of less than 5,000 experience this 

pain as well as challenges surrounding staff capacity, budgets and limited technological capability. 

 

The findings associated with this study have been grouped into three categories: 

1. SEA Best Practices 

2. Current Process Capabilities  

3. District Capabilities 
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SEA Best Practices 
In researching state best practices, we focused our research in two primary areas; 1) Data Collection 

Methods; and, 2) SEA/LEA communications; and, 3) best practices in Data Management. 

Data Collection Methods 
The Council of Chief State School Officers (CCSSO) has identified four primary approaches to automated 

data collection.  The approaches are based on the method of collection and the frequency of collection.   

The two primary methods of collection are “pull” and “push”.  In the “pull” method, the district installs a 

data pump directly to the source system and the system extracts the required data automatically.  The 

system then pulls the data through the data submission process with zero or limited human 

intervention.  In the “push” method, the data is manually extracted from the source system, formatted 

and then the file is moved through the data submission process with human intervention.   The 

frequency of the collection is identified based on a continuum of how often the data is collected.   

The two primary labels for the ends of the continuum are “transactional” and “periodic”.  On the 

Periodic end of the continuum, data is collected for a snapshot in time.  Although no state collects data 

only once per year, the extreme period would be once a year.  More often states utilizing a periodic 

frequency have at least three primary collections; the beginning of the year collection, December 1 

Special Education Collection, and the End of Year collection.  We have found that these are the 

minimum necessary to comply with EDEN/EdFacts requirements.  On the transactional end, we have 

found that the majority of SEAs utilizing a transactional approach are collecting data at minimum 

nightly.  Currently, nightly pulled data is limited to student and staff data collected in the district’s 

Student Information System.  Two states, Nevada and Louisiana collecting specific data (attendance) 

twice a day.  Tennessee collects data on a weekly transactional basis.   

Of the 45 states where we collected data, only ten are currently “pulling” data.  Five of the ten are 

pulling from centralized state student information systems.  The remaining five “pull” solutions are 

pulling from individual SIS’s; as in the case of Nevada, or are a combination of individual and centralized 

SIS as in the case of North Dakota and Louisiana.  Of the ten “pull” states, seven are pulling at a 

minimum a nightly cadence and three are pulling on a periodic basis.  The three SEAs that are pulling on 

a weekly basis are constrained from pulling nightly by their data warehousing capability.   

The current trend in data submission preferences is decidedly towards a transactional pull approach.  

Five of the last seven LDS awards have gone to vendors that have “proven” transactional pull data 

management capabilities.  The sixth is legislatively prohibited from “pulling” data, and the 7th has 

selected a build approach and are planning to develop their own “pull” framework.  In fact, three of the 

most heralded state systems, Florida, Georgia, and Tennessee, are in the process of planning the 

replacement of their existing LDS to support transactional pull capabilities.   

Detail of SEA Best Practices - Data Collection Methods can be found in Appendix A.    
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SEA/LEA Communications 
The Data Quality Campaign in their research on data driven decision making has identified three critical 

success factors in the communication between SEA’s and LEA’s regarding the use of data. The first is the 

structure of the communication between the SEA and LEAs.  The second is the existence of a working 

data committee.  The third is the tools in place to improve the communications.  As we researched these 

topics we applied a level of specificity to each topic.  In regard to the first factor, we focused on 

researching which communication model other states utilize; centralized or decentralized 

communications.  For the second factor we focused on the extent that a formal data governance 

structure was in place to facilitate the communications.  For the third, we focused on the existence of a 

centralized user manual to document the data collection requirements and instructions. 

DQC best practices advocates that a centralized communication structure executed through a formal 

data committee and working from a set of formal documentation, delivers the most effective standard 

for SEA/LEA communications.  As logical as this appears, our research shows that this is not widely 

practiced; in fact only 14 states claim to employ all three.     

Communications Model 

A centralized communication model utilizes a core structure within the SEA communicating to a single 

point of contact with the LEA.  The single point of contact within the LEA then works throughout the LEA 

to ensure that the requisite data is available for submission.  In the decentralized model, various points 

of contact work within both the SEA and LEA to secure the necessary data.  For example, the State 

Special Education coordinator works with district Special Education coordinator to make sure the data is 

valid, complete, accurate and ready for submission.   

CDE executes a variation of the decentralized model.  Our research has led us to believe that multiple 

points of contact exist within CDE to facilitate the collection of the requisite data based on a published 

reporting calendar.  At the LEA level, the extent of centralization varies between LEAs.   

Although a number of states are claiming to be moving towards a centralized model, we could find 

evidence of 17 states that currently claim to employ the centralized model; where adds, deletes, and 

changes to data submission requirements are communicated centrally from a single organization within 

the SEA to a single point of contact within the LEA.  In our research we recognized SEA’s who operate in 

a centralized model with multiple points of contact but also applied coordinated communications.  

Data Governance Structure 

For the basis of our research, we defined that to claim the existence of a formal data governance 

structure, the data governance hierarchy must include three levels a: 1) Executive Data Governance 

Council; 2)  Strategic Data Governance Steering Committee; and, 3) Tactical Data Governance Working 

Group (Tactical Group) .  We found evidence in each state, the existence of the first two levels.  It is in 

the third level, the Tactical Working Group assigned to carry out the directions of the EDGC that states 
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were lacking.  For the sake of our research, we established that to make the claim that a state fulfilled 

the requirement for a Tactical Working Group; a formal organization must be in place that includes 

representatives from the SEA and all LEAs, and that regular communications transpired between 

members.   

We found no existence of a Tactical Data Governance Working Group operating within the CDE ADE 

process.   

Across the states, we found evidence that 16 states fit the definition of operating a Tactical Data 

Governance Working Group. An interesting correlation point should be discussed here.  Of the 

seventeen SEAs operating within a centralized communication model, sixteen, see appendix A, had 

formal Tactical Data Governance Working Groups.  Only one, North Dakota did not.  North Dakota is in 

the process of deploying a transaction pull LDS and at this point has not formalized their Tactical 

Working Group.  None of the SEAs operating in a decentralized model showed evidence of a Tactical 

Working Group.  It should be noted that several of the researched SEA’s disagree with our assessment of 

their data governance structure.  They believed our criterion was too restrictive, and although they did 

not have a formal structure and organization, their communications directly to LEA representatives, 

constituted a Tactical Working Group.   

Data Documentation 

The final communication success factor was the existence of a centralized formal set of instructions that 

the SEA and LEA could refer to for instructions regarding the requirements for data submission.  The 

documentation consisted of a formal Reporting Calendar and a centralized Data Reference Guide or 

User Manual that provides instructions and detailed specifications regarding data collections.   

CDE publishes a Reporting Calendar and provides instructions to the LEA pertaining to individual 

collections; however no evidence was found of a centralized manual that contains the requirements, 

specifications, and detailed instructions for each submission. 

CDE is not alone in that regard.  In fact, our research found that only 20 SEAs have created, distributed 

and maintain a formal Data Reference Guide. 

The table detailing Data Collection Methods and SEA/LEA Communications can be found in Appendix A.    

Data Management Best Practices 

The following is a brief discussion of the industry best practices for each of the four elements of data 

driven decision making. 

 

Simplistically, Data-Driven-Decision-Making to improve overall student and teacher performance 

requires four (4) components:  Content (what); Delivery (how); Storage (repository); and, Collection (ETL 

tool).  Storage and collection must be aligned to optimize the data management required to significantly 
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reduce the complexity of future modifications to the system caused by or due to the addition of other 

source systems. 

Content  
When defining content you first need to identify your audience:  Who needs to see what – so that every 

stakeholder understands and applies the right data at the right time to the right issue. 

 

Administration Level Data: 

Relevant data about how individual students perform over time, gives administrators the resources and 

information to effectively and efficiently manage.  Valid, transparent, meaningful data is the foundation 

to target and develop strategies to improve student achievement and the capability to provide the 

structures and processes for the collection, analysis and utilization of student data pivotal to the success 

of students in the classroom. These reports include:  Key Performance Indicators – Growth Reports –

Benchmark Assessments – Professional Development and more. 

 

Student Level Data: 

Relevant data about how individual students perform over time provides teachers with a fuller, real-

time view of learner progress and challenges; allowing teachers to adjust instruction in real-time with a 

focus on individual student.  This component also provides principals the ability to monitor progress of 

the entire school and develop a school-wide vision and action plan.   Longitudinal Data Systems (LDS) 

make it possible to compile an academic history from each student.  Rather than relying on student 

achievement or teacher effectiveness results at a single moment in time, longitudinal data follows 

students and educator trends over time, which enables a more complete and accurate analysis.  

Indicators include: School Profiles – Student Profiles – Teacher Profiles – Classroom Assessments – 

Growth Reports – IEP and more.   

Delivery   

Getting information into the right-hands at the right- time.  Data delivery is not simply about creating 

reports and queries; it is reconfiguring, recombining, and restructuring data as well. It requires 

delivering data in new ways, new forms, and always to the specific needs of user.  The focus now 

requires bringing data elements together, integrating them and organizing them to be easy to use and 

relevant. Data delivery provides the technology that allows users to sift through the millions of data 

points using sophisticated modeling techniques; allowing user access to useful information to drive 

student achievement.  Education portals create a common gateway to the data and services that the 

people throughout your state, district and school need to effectively share information and work 

together on projects.  

 

Consideration Points: 

 Define the primary focus of the information for your organization (SEA, LEA,) 
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 Define and profile target users (State, District, School, Principal, Teacher, Parent, Student, 

Community) 

 Identify information needs of various user groups  

 Determine the most appropriate information delivery requirements for each group, including 

required reports, necessary querying functionality, and access methods  

 A robust data delivery solution that is easy-to-use - yet scalable.    

 Accessible 

 Real-time versus incremental 

 User friendly 

 Security/Privacy (How, when and with whom will the data be shared) 

 Flexible functionality and deployment  

 Wrapper around data warehouse 

 Provide public facing functionality 

 User group functionality (ability to deliver appropriate level information to all identified 

stakeholder groups) 

Storage  

Warehouse/Data Management: Data warehouses are essentially storage facilities where detailed 

and reliable educational data from multiple areas that affect student performance are stored and 

integrated. Data repositories allow data that has been traditionally stored in different silos to be 

linked in a way that allow states and districts to inform policies and practices to impact student 

achievement. 

 

Required data bases for effective data management:  

 Staging database (ability to get in an out quickly) 

 Operational data store 

 Conformed warehouse 

 Consolidated non-systematic data (In creating non-digital collection you are in essence 

creating an alternative method for districts with no SIS; a web front-end tool). 

 Reporting tool 

 

When choosing a warehouse there are a two primary options, build internally or buy a commercial off-

the-shelf solution (COTS). Depending on your specific requirements, there are COTS that can be 

transferred with little or minor configuration to meet your immediate and future data demands. 

 

Consideration Points: 

 

Build:  Push or pull 
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 The longitudinal data repository uses bus architecture with shared, common dimensions and 

facts. 

Internal human capacity required to do the work. 

 The central repository maintains the official historical record. The data warehouse supports 

correction of incorrect historical data through a tightly controlled process, maintaining both the 

data as originally reported/ certified and as corrected. 

 Data must be portable to interface with other Data must be portable to interface with other 

systems (other districts, the state, and other states) 

 Flexibility of the technology 

 Availability of knowledgeable resources to support the warehouse 

 Expansion limitation (locked into vendor  timeline and urgency) 

 Maintenance and support 

 Licensing fees 

 Knowledge transfer 

 Time and resource investment 

 

Buy:   Push/Pull 

 COTS – Commercial-off- the-shelf (purchasing the underlying tools necessary to build and 

expand internally. 

 The longitudinal data repository uses bus differential architecture with shared, common 

dimensions and facts. 

 The central repository maintains the official historical record.  The data warehouse supports 

correction of incorrect historical data through a tightly controlled process, maintaining both the 

data as originally reported/certified and as corrected. 

 Data must be portable to interface with other systems (other districts, the state, and other 

states) 

 Flexibility of the technology 

 Configuration requirements 

 Expansion capability (ability to expand as data demands change) 

 Customization capability  

 Vendor supported versus district supported 

 Maintenance and support 

 Licensing cost 

 Knowledge Transfer 

 

Tangible Benefits of complete and robust data warehouse/central repository: 

 Manage information in its multiple forms (digital and non-digital data) 

 Access information—where it’s useful (from desktops to mobile devices) 
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 Accountability - Share information with the people who need it (administrators, educators, 

partners, students, community). 

 Secure information for differential architecture with shared, common dimensions and facts 

 The central repository maintains the official historical record.  The data warehouse supports 

correction of incorrect historical data through a tightly controlled process, maintaining both the 

data as originally reported/certified and as corrected. 

 Data must be portable to interface with other systems (other districts, the state, and other 

states) 

 Flexibility of the technology 

 Configuration requirements 

 Expansion capability (ability to expand as data demands change) 

 Customization capability 

 

To be successful, the data warehouse must meet the requirements of the business.  The data warehouse 

is the first step in building your longitudinal data system and will be the foundation on which your total 

solution is built. 

Collection  

Collection of data is done through the ETL process which provides the means to extract, transform and 

load (ETL) data from across many different sources to create consistent, accurate information.  The 

primary functions of the collection component are: 

1. Extracting data from multiple sources 

2. Transforming it to fit operational needs 

3. Loading into the data warehouse 

 

Data Management Systems are typically assembled from a variety of data sources with different formats 

and purposes. As such, ETL (Extract, Transformation & Load) is a key process to bring all the data 

together in a standard, homogenous environment. ETL processes can involve considerable complexity, 

and significant operational problems can occur with improperly designed ETL systems.  Here are some 

practical and functional points to consider:  

 

 ETL should contain to following: 

 Automated data movement scheduling/ triggering notifications 

 Automated data edits and validation 

 Automated error reporting to source organizations 

 Administered data movement environment 

 Automated loading of data in data repository 

 

 Digital Data - Data already in electronic format and can be collected via the ETL tool. (SIS, 

common assessments, etc.) 
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 Non Digital Data - Data not in electronic format. This data must be put into electronic format or 

collected within your delivery tool. (Paper-based assessments, observational assessments, etc.) 

 Validation - Data validation checks/reports are run to ensure incoming data conforms to the 

user-defined business rules that have been established. This is a crucial area to maintain to keep 

the data warehouse trustworthy for the business users. 

 Data is loaded into the data repository using managed load processes, not transactional 

updates. 

 The data repository dimensional model and ETL processes support incremental loading of new 

or changed data over time. The entire longitudinal dataset does not need to be reloaded for 

each load cycle. 

 The longitudinal data repository and extract transform load (ETL) processes include metadata 

(data about the data) that support various needs of technical, administrative, business use, and 

data governance. 

  

Data collection methods must include observation and quantitative measurement from multiple 

sources. Collecting information is an important part of the process of continual proving and improving 

by using the right ETL tool to measure the presence or absence of change.  

 

Data Management Best Practices: 
 

1. The longitudinal data repository should use a dimensional model, built using common 

dimensions and facts as star schema data marts organized by process, not organized by source 

systems. 

2. The longitudinal data warehouse contains detailed atomic data. (The data repository should also 

have performance enhancing summary data, but must allow drill-down to the most granular 

data captured for each business process.) 

3. The longitudinal data repository uses bus architecture with shared, common dimensions and 

facts. 

4. Data is loaded into the data repository using managed load processes, not transactional 

updates. 

5. Data quality is maintained through the implementation of enterprise-wide data governance 

policies and practices. These policies recognize data as an asset of the organization rather than a 

specific program area or I.T. function.  

6. The longitudinal data repository and extract transform  load (ETL) processes include metadata 

(data about the data) that support various needs of technical, administrative, business use, and 

data governance. 

7. An operational data store (ODS) is used to collect and store data from multiple sources prior to 

feeding the staging area, and to deliver specific pre-built edits and business rule validation 

reports.  (The ODS is not designed for ad-hoc queries, performance-enhancing aggregations, 

longitudinal analysis, or descriptive attributes, which should be left to the data warehouse.) 
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8. The central repository maintains the official historical record.  The data warehouse supports 

correction of incorrect historical data through a tightly controlled process, maintaining both the 

data as originally reported certified and as corrected. 

9. The data repository dimensional model and ETL processes support incremental loading of new 

or changed data over time. The entire longitudinal data set does not need to be reloaded for 

each load cycle. 

10. Records in a fact table represent a measurement or measurements related to a single grain. All 

facts in the fact table intersect with the same set of dimensions (day, assessment item, student, 

location) and define the scope of the measurement. 

11. Facts in the fact table are usually numeric and additive.  Facts that are non-additive or semi-

additive (additive across some dimensions, but not others) are exceptions and special 

consideration is given to insure proper end-user access/use. 

12. Dimension tables include textual descriptions, e.g., verbose education terminology rather than 

cryptic codes, that provide rich meaning for users of the decision support system and support 

robust analytical slicing and dicing. 

 

Current Process Capabilities  
We began our Current Process Capability study by reviewing several documents on the ADE website 

including the North Highlands IT Assessment Study, current ADE process documentation, and the ADE 

reporting calendar.  In summary, the as-is process flow, discerned from these documents is depicted by 

the flow diagram below. 

Data Request
District format data 

file

District submits file 

through ADE

CDE returns file to 

district for 

corretion

CDE validates 

data file

Is data 

acceptable?

CDE accepts data 

and closes data 

colletion

Yes

No

1

6

5
42 3

 

1.  All data collection request must be approved by the Education Data Advisory Committee.  

Currently there are 135 individual data collections approved by EDAC for 2010-2011.  There are 

22 primary collections on the ADE 2010-2011 collection calendar.  At the appropriate time, the 

responsible CDE department will notify the districts that the scheduled data collection is 

beginning. 

 

The consistency of the initial communication depended on the district we talked to and the CDE 

organization facilitating the collection.  Our observation can be generalized by concluding for 

the majority of the collections the consistency of the communication was adequate; with only 
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the exception being the timeliness of the communication. With only one exception, Boulder 

County, each district believed that CDE did not provide enough advance notice of the collection 

start.  Each district believed that CDE should coordinate communications between the district 

and requesting department to ensure consistency between collections.   

 

2. The district then consolidates the required data within the district’s environment and creates 

the data file based on the required format. 

For the majority of the districts we talked to, this is primarily a manual effort.  The requirements 

of the data file, seldom all reside within one source system.  Often the data required is in two or 

three systems, or is captured manually.  The other major observation from the district 

interviews is that the format of the data file is such that the data is not in a useful format for the 

submitting districts.  There is only one exception; DPS.  DPS has created a set of data cubes that 

stores the majority of its CDE required data allowing ease of submission and district use.   

3. Once the data is formatted then the data file is pushed into ADE, using a secure web services 

interface. 

No major pain-points were uncovered from the districts regarding the ADE submission process. 

4. ADE then applies set of validation business rules to the data files, and error reports are 

generated. 

No major pain-points were uncovered from the districts regarding the ADE submission process. 

5. If the complete data file passes the business validation the data is accepted, uploaded into an 

operational data store and becomes the source data for the CDE reporting warehouse. 

 

6. If any of the records fail validation, the entire file is rejected, returned to the districts for 

correction, and the process cycles through until the entire file passes validation.  

The district’s we talked to had several pain points related to the file acceptance step of the 

process: 

1) The majority of the districts had no knowledge of what the business rule validations 

consisted of.  Often rejection would be based simply on interpretation of the data 

requirements.  The collection instructions do not always include proper validation 

documentation. 

2) All districts complained of the fact that the entire file would be rejected instead of just 

the failed record.  Several commented that they created more problems while “fixing” 

errors.  Almost all districts have resorted to fixing the data in the data file, instead of in 

the source system.  This will cause the same error to reappear in the next collection, 

multiplying the validation errors and elongating the error correction cycle.  
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In summary, although each collection has the approval of EDAC; the collections are seen as repetitive 

and burdensome to the districts.  All districts surveyed believe that the collections, ask for the same 

data repeatedly and in different formats.  The process should be streamlined and certain data only 

asked for at key collection points; October 1, December 1, and End of Year.  The state would then 

combine the other ‘request specific’ data, with this key data to meet the specific collection 

requirements.  This approach would reduce their effort considerably.  

As outlined above, all districts must extract data from multiple source systems, assemble the data based 

on the individual request in a format unusable to them and push the data to the state and in return are 

provided a limited subset of their submitted data, often in a format that is unusable to them.    Many of 

the multiple processes still have a manual collection component.  After the district has assembled the 

required data into the required format and submitted the file through ADE, the data passes through 

some basic validation checks.  If a record fails validation, the entire file is returned to the district for 

correction and resubmittal.  Often in correction of the record in error, the district introduces additional 

data errors into the file.  This iterative submission, review, and correction cycle can often go on for 

extended periods of time until the data is validated and the submission window is closed.  A system that 

could reject only the specific record, while allowing correct records, could improve their submission time 

significantly.   

Several of the districts we talked to feel that the collection process lacks a defined process and rule set.  

They pointed out that the data collection requests come from several different sources at CDE, and 

seldom are the requests sent with the same level of explanation and instructions.  Several of the districts 

reported that they simply complied with the data request without knowing why the data is being 

collected and how the state is using the data.  Because of this, they are not always confident that they 

are in actuality sending the state the correct data.   

All of the districts reported that they feel that the requests are changing constantly, and although 

several of the districts reported that the changes are well documented; they all agreed that the changes 

seldom give them enough lead time to effectively execute the changes.  They also report that seldom 

can two formats, even for the same data request be used, due to the constant changes.  A centralized 

unit within CDE to coordinate all data requests could improve the consistency of the data collections.   

The final district observation of the current process is the lack of “usability”” of the current data 

submissions.  The majority of the data that the districts submit are in a format unusable to the districts.  

Each district stated, and industry best practices support that if you want to improve the quality of the 

data, return the requested data in a usable format like School View, and the quality of the data will 

significantly improve.  Several SEAs are now providing Early Warning Indicator and Teacher Effectiveness 

reports, based on the submitted data, back to the LEAs for district use.  Four states that we are working 

with now provide portal capabilities to LEA Administrators with value added reports available to the LEA 

program staff.   
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As a result, districts responding to requests for longitudinal data are spending an inordinate amount of 

time aligning and resolving information across systems, program areas and across time in order to meet 

state and federal collection/reporting requirements.    

With an understanding of CDE current collection processes we met with eight CDE departments to 

better understand their reporting requirements.  A summary of each meeting is included below.  

Transportation:  Transportation had no additional requirements they would like to collect.  

Transportation reported they had no federal reporting requirements.  They presented us two state level 

reports that they collect and consolidate: 1) Incident Report level, which the districts report for every 

traffic incident.  IT is a manual report, not within the scope of a state longitudinal data system but could 

be made easier with make a simple SharePoint reporting application; 2)  Mileage and Route Expenses, 

collected manually and only at the aggregate level. 

Federal Programs:  Federal Program reported all of their state and federal reporting needs are being 

met via their Eden/EdFacts, SchoolView, and HQT collections.  They reported that they have different 

people doing different functions within federal programs and often have several people coordinating 

with different people at the districts for similar data.  The capabilities to have a more streamlined and 

consolidated collection approach would benefit CDE and relieve some burden on the districts.   

Human Resources:  Staff data is housed and collected from multiple systems – IC, PeopleSoft, Lawson, 

and Access, with several still on excel spreadsheets.  Not all staff data comes from the district’s HR 

system.  HR reported they believe that a lot of the data is manually consolidated before being 

submitted.   

HR understands the need for a unique educator ID, but they are struggling with not using the staff SSN 

as the ID.  Although they are aware of the security risk of using the SSN, they have no plan to assign a 

separate ID.  The solution is very similar to the student unique ID and in most of the COTS based 

products they are developed in the same application.   Most COTS based HR systems have a field for an 

alternate ID, much like most SISs.   

At this time HR does not have any intention of requiring the collection and reporting of staff professional 

development.  As HQT evolves to Teacher Effectiveness, CDE will be required to track professional 

development for effective teacher designations and monitoring.  Most COTS based HRMS systems 

provide professional development functionality.  CDE must ensure that their LDS data model include a 

professional development domain, within the staff entity.   

Financial/Accounting: Accounting reported they would like to increase their current collections to 

quarterly instead of just at End of Year.  They would also like to be able to enter Budgets into the 

warehouse and then collect actuals against the budget.  Districts are required to submit data formatted 

to match the State Chart of Accounts, although CDE does not require the districts to use the state COA, 

only report to it.  Many districts create a crosswalk table to convert accounts, but CDE accounting does 

not audit to make sure of accuracy.    
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Currently the financial collections are not tied to any specific collection, other than the end of year 

financial collection.  The financial tables, similar to a lot of individual collection tables, are not integrated 

with the rest of the warehouse so linking financial information to student, educator and program level 

data, can only be done through the existing chart of accounts, that does not include sufficient detail for 

relevant program level reporting.   

To include the capability of linking financial data to student, staff, and program data, CDE must include a 

financial domain, dimension and applicable fact tables in its LDS data model.  Not all vendors presently 

include a flexible financial domain. 

SPED:  Currently all data is collected through the Administrative Units and submitted up to CDE by the 

AU.  SPED reports that their state and federal reporting requirements are being met, but hope that 

improved reporting will happen with the central IEP system.   

ICAP:  There is no centralized or common system to collect ICAP data.  To date they reported that all 

reporting is manual.  Ascent program starting this fall and districts using this system will be able to 

predict who will meet requirements. They have two collections: 1) in September they collect aggregate 

prediction numbers; 2) in February they collect the actuals and compare to predictions and funding 

adjusted.    They would like to see something like Carve Your Path in NM brought to CO.  New Mexico 

has a “Next Step Plan” legislative requirement; that is very similar to Colorado’s ICAP requirement.  New 

Mexico has developed Carve Your Path, a SharePoint Application, that allows every 8th,  9th, 10th, and 

11th grader to plan their academic career, based on the post-secondary options they want to pursue.  It 

is centrally administered by NMPED, with local authority.   ICAP would be a subset of this application.   

Nutrition:   Nutrition reported that the primary collection and reporting mechanisms is through ADE and 

that there is no separate system at the department for federal reporting.  Nutrition reported that they 

believe the Free and Reduced Lunch designation is annotated correctly.  Nutrition also does not require 

any additional data at this time. 

Library: Library Services would like to see more alignment and credibility given to Library services and 

professional librarians in the overall success of student learning.  The Gate Keepers of Information and 

Knowledge gathering, Colorado has produced several research papers on Information Technology 

Professionals verifying the link between librarians and good library programs and student achievement. 

District Capabilities 

A total of 40 ‘technical capability’ surveys were completed by participating Colorado districts 

and interviews were conducted in ten of those districts.  The interviewees included two 

Superintendents, CIO’s, CTO’s and IT Data Managers.  District interviews were selected by the district's 

agreement to participate and in several cases a targeted personal request to participate was accepted.  

In addition, districts were chosen by demographic and geographic considerations as well as CDE 

classification; Urban, Suburban, Rural.   

They are, a district’s: 
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1. Student Information System 

2. Special Education System 

3. Assessment systems 

4. Human Resources System 

5. Accounting System 

 

Also, two additional questions were posed: 

1. Would the district entertain a direct pull of their data as opposed to the current push approach, 

and 

2. Would the district utilize a state supported centralized student information system? 

Student Information System 

Of the 39 responding districts, all had Commercially-off-the-Shelf (COTS) based Student information 

Systems (SIS).  The predominant SIS vendor was Infinite Campus with nineteen districts using the 

product; eleven districts use Pearson’s product and six use GO.Edustar.  The remaining three vendors 

are Global Scholar, C-Innovations and Specialized Data System; for a total of six vendors across the 

reporting districts.    

District Vendor / Product 

ACADEMY 20 Infinite Campus / Campus 

AULT-HIGHLAND RE-9 Infinite Campus / Campus 

BOULDER VALLEY RE 2 Infinite Campus / Campus 

CLEAR CREEK RE-1 Infinite Campus / Campus 

DOUGLAS COUNTY RE 1 Infinite Campus / Campus 

JEFFERSON COUNTY R-1 Infinite Campus / Campus 

MOUNTAIN VALLEY RE 1 Infinite Campus / Campus 

PARK (ESTES PARK) R-3 Infinite Campus / Campus 

VALLEY RE-1 Infinite Campus / Campus 

WINDSOR RE-4 Infinite Campus / Campus 

ADAMS-ARAPAHOE 28J Infinite Campus / Infinite Campus 

DENVER COUNTY 1 Infinite Campus / Infinite Campus 

IGNACIO 11 JT Infinite Campus / Infinite Campus 

MONTROSE COUNTY RE-1J Infinite Campus / Infinite Campus 

ROARING FORK RE-1 Infinite Campus / Infinite Campus 

THOMPSON R2-J Infinite Campus / Infinite Campus 

WELD COUNTY S/D RE-8 Infinite Campus / Infinite Campus 

WIDEFIELD 3 Infinite Campus / Infinite Campus 

WOODLAND PARK RE-2 Infinite Campus / Infinite Campus 

BETHUNE R-5 Pearson / PowerSchool 

CHARTER SCHOOL INSTITUTE Pearson / PowerSchool 
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ENGLEWOOD 1 Pearson / PowerSchool 

HUERFANO RE-1 Pearson / PowerSchool 

IDALIA RJ-3 Pearson / PowerSchool 

MANITOU SPRINGS 14 Pearson / PowerSchool 

NORTH PARK R-1 Pearson / PowerSchool 

PUEBLO COUNTY 70 Pearson / PowerSchool 

WRAY RD-2 Pearson / PowerSchool 

DURANGO 9-R Pearson / SMS 

MESA COUNTY VALLEY 51 Pearson / SASI 

COLORADO SPRINGS 11 C-Innovations / Zangle 

ARRIBA-FLAGLER C-20 GO.Edustar / GO.Edustar 

GENOA-HUGO C113 GO.Edustar / GO.Edustar 

KIT CARSON R-1 GO.Edustar / GO.Edustar 

OURAY R-1 GO.Edustar / GO.Edustar 

PARK COUNTY RE-2 GO.Edustar / GO.Edustar 

SILVERTON 1 GO.Edustar / GO.Edustar 

HOEHNE REORGANIZED 3 Global Scholar / Silk 

KIM REORGANIZED 88 Specialized Data Systems / Specialized 
Data Systems 

 

Across the country, SEAs employing the transactional pull approach have developed and installed data 

connectors to the Infinite Campus, Pearson, GO.Edustar, and the Global Scholar application.  This 

indicates that for the reporting districts, there are no technological barriers to pulling data from districts 

utilizing these vendor’s products.  

35 of the district SIS’s are deployed in a centralized method supported at the district level, with one 

district, ARRIBA-FLAGLER C-20, supporting a decentralized system with a copy of the application running 

at each school and consolidated at the school level.    For the decentralized districts, their data will need 

to be centralized at the district level, prior to submittal, or each school must have the data pump 

installed and then the data centralized in the ETL conforming data base.     

 

Model District 

Centralized ROARING FORK RE-1 

Centralized PUEBLO COUNTY 70 

Centralized DENVER COUNTY 1 

Centralized AULT-HIGHLAND RE-9 

Centralized COLORADO SPRINGS 11 

Centralized CLEAR CREEK RE-1 
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Centralized DURANGO 9-R 

Centralized HUERFANO RE-1 

Centralized PARK (ESTES PARK) R-3 

Centralized HOEHNE REORGANIZED 3 

Centralized BOULDER VALLEY RE 2 

Centralized PARK COUNTY RE-2 

Centralized MONTROSE COUNTY RE-1J 

Centralized ADAMS-ARAPAHOE 28J 

Centralized IGNACIO 11 JT 

Centralized MANITOU SPRINGS 14 

Centralized MOUNTAIN VALLEY RE 1 

Centralized ACADEMY 20 

Centralized BETHUNE R-5 

Centralized JEFFERSON COUNTY R-1 

Centralized GENOA-HUGO C113 

Centralized THOMPSON R2-J 

Centralized DOUGLAS COUNTY RE 1 

Centralized WOODLAND PARK RE-2 

Centralized ENGLEWOOD 1 

Centralized KIM REORGANIZED 88 

Centralized KIT CARSON R-1 

Centralized MESA COUNTY VALLEY 51 

Centralized IDALIA RJ-3 

Centralized CHARTER SCHOOL 
INSTITUTE 

Centralized OURAY R-1 

Centralized SILVERTON 1 

Centralized WINDSOR RE-4 

Centralized WIDEFIELD 3 

Centralized WELD COUNTY S/D RE-8 

No Selection WRAY RD-2 

No Selection VALLEY RE-1 

No Selection NORTH PARK R-1 

No Selection LA VETA RE-2 

Distributed ARRIBA-FLAGLER C-20 

Twenty-three districts host their SIS locally while sixteen have their system hosted off site.  CDE will face 

the challenge of understanding each of the district’s hosting agreements.  For the districts hosting 

offsite, MOUs will have to be established not only between CDE and the districts, but also between CDE 

and the district’s respective hosting vendor.    
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Hosted Where? District 

Offsite - Vendor MOUNTAIN VALLEY RE 1 

Offsite - Vendor BETHUNE R-5 

Offsite - Vendor IGNACIO 11 JT 

Offsite - Vendor ARRIBA-FLAGLER C-20 

Offsite - Vendor PARK COUNTY RE-2 

Offsite - Vendor SILVERTON 1 

Offsite - Vendor KIT CARSON R-1 

Offsite - Vendor IDALIA RJ-3 

Offsite - Vendor GENOA-HUGO C113 

Offsite - Contractor CHARTER SCHOOL INSTITUTE 

Offsite - Contractor OURAY R-1 

Offsite - Contractor WELD COUNTY S/D RE-8 

BOCES CLEAR CREEK RE-1 

BOCES PARK (ESTES PARK) R-3 

BOCES AULT-HIGHLAND RE-9 

Local - District MESA COUNTY VALLEY 51 

Local - District ACADEMY 20 

Local - District COLORADO SPRINGS 11 

Local - District BOULDER VALLEY RE 2 

Local - District WRAY RD-2 

Local - District HUERFANO RE-1 

Local - District PUEBLO COUNTY 70 

Local - District NORTH PARK R-1 

Local - District DOUGLAS COUNTY RE 1 

Local - District DENVER COUNTY 1 

Local - District MANITOU SPRINGS 14 

Local - District MONTROSE COUNTY RE-1J 

Local - District ENGLEWOOD 1 

Local - District WINDSOR RE-4 

Local - District DURANGO 9-R 

Local - District KIM REORGANIZED 88 

Local - District ADAMS-ARAPAHOE 28J 

Local - District ROARING FORK RE-1 

Local - District JEFFERSON COUNTY R-1 

Local - District HOEHNE REORGANIZED 3 

Local - District WIDEFIELD 3 

Local - District WOODLAND PARK RE-2 

 



District Capability Report &  
Technical Implementation Strategy  

 

                                                                                                                                                                                                                            

CDE SLDS Implementation Phasing Strategy    24 

 

Eighteen districts have an automated method to match the SSID with the SIS generated student ID and 

sixteen districts still do this manually. 

Automated? District 

Yes WIDEFIELD 3 

Yes DENVER COUNTY 1 

Yes OURAY R-1 

Yes MONTROSE COUNTY RE-1J 

Yes IGNACIO 11 JT 

Yes JEFFERSON COUNTY R-1 

Yes GENOA-HUGO C113 

Yes THOMPSON R2-J 

Yes DOUGLAS COUNTY RE 1 

Yes ENGLEWOOD 1 

Yes KIM REORGANIZED 88 

Yes KIT CARSON R-1 

Yes MESA COUNTY VALLEY 51 

Yes IDALIA RJ-3 

Yes BOULDER VALLEY RE 2 

Yes AULT-HIGHLAND RE-9 

Yes DURANGO 9-R 

Yes HUERFANO RE-1 

No COLORADO SPRINGS 11 

No CLEAR CREEK RE-1 

No PARK (ESTES PARK) R-3 

No ARRIBA-FLAGLER C-20 

No HOEHNE REORGANIZED 3 

No MANITOU SPRINGS 14 

No MOUNTAIN VALLEY RE 1 

No ACADEMY 20 

No BETHUNE R-5 

No PARK COUNTY RE-2 

No CHARTER SCHOOL INSTITUTE 

No WELD COUNTY S/D RE-8 

No NORTH PARK R-1 

No PUEBLO COUNTY 70 

No SILVERTON 1 

No WINDSOR RE-4 
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Implications 

The technical implications of these SIS findings are that the State must take into account that multiple 

methods of data collection must be made available to the districts.  This is consistent with what we have 

found across the states that have implemented a data collection system.  In general we advise states to 

plan for the development of 10 primary data connectors and 5 Extract-transfer-load (ETL) applications to 

transfer data between district systems and the state longitudinal data system.   

There should be no technical limitations for any proposed collection approach for 37 of the 39 districts 

that reported that they had a COTS based SIS.  Each of the COTS based solutions provide import and 

exporting capabilities, in a multitude of common formats (fixed field, Comma delimited, XML, etc.) as 

well as a supporting database structure to allow direct connection for data extract. The two remaining 

operate in a decentralized environment and will have to address decentralized data (see discussion 

below).  For the 35 districts with a centralized operational model directly support an automated data 

collection process.   A data pump can connect directly to the centralized database to support the 

automated collection.  The four districts with a decentralized model transact the SIS functionality at a 

school level and then have to consolidate the data at the district level.  Two of the districts use an 

instance of the SIS to consolidate allowing them to utilize the same connectivity as the centralized 

districts.  The two districts using Excel to consolidate, pose a greater problem to automated collection.  

Often the consolidation is done in the aggregate; not allowing for individual student record collection.  

These are often very small districts.  In these instances, states have created web-based data entry tools 

to allow districts to load at the record level, and the LDS becomes the centralized view of the data. 

Of the identified SIS products, the Pearson solutions are the easiest to work through.  There are many 

examples of transactional pulls, being executed on a nightly basis for the Pearson based source system.  

There are only two instances of “pulls” from an Infinite Campus source system, Hawaii, and Milwaukee 

Public Schools for Wisconsin.  Although these instances prove that it is technologically possible, the legal 

discussion with Infinite Campus to allow the direct connection are often difficult.  The standard IC 

license agreement forbids direct connection to the supporting table structure without the direct 

approval of IC.  In Hawaii case, the State threatened to move off of Infinite Campus to AAL’s eSIS 

product, before IC conceded.  The one district in Nevada that uses Infinite Campus, had IC create an 

export that pulls all the data out of the system, formats the file and places the file in a secure location 

for the SEA pull.  North Dakota is converting the three IC districts to the state run Pearson PowerSchool 

solution.   

Although similar to the other states with automated data collection, the hosting findings introduce 

another set of implications.  Based on Colorado’s Local Control LEA model, CDE would need to negotiate 

individual Memorandums of Understanding with each district to allow the automated data collection.   

Special Education Data Systems 

Of the 36 districts that responded to the set of Special Education (SPED) data systems questions; 28 

stored a portion of their SPED data in a system separate from their SIS.  The 28 districts are distributed 
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across five COTS systems including:  Alpine’s Achievement (6), CAS’s SEAS (5), GET’s Excent (5), Infinite 

Campus (5), Entrenectics’ Entre (4), Spectrum’s Encore (3). 

District Vendor / Product 

HUERFANO RE-1 Alpine Achievement / - 

IGNACIO 11 JT Alpine Achievement / - 

CHARTER SCHOOL INSTITUTE Alpine Achievement / Alpine Achievement 

KIM REORGANIZED 88 Alpine Achievement / Alpine Achievement 

MOUNTAIN VALLEY RE 1 Alpine Achievement / Alpine Achievement 

PUEBLO COUNTY 70 Alpine Achievement / Alpine Achievement 

NORTH PARK R-1 Computer Automation Systems / Seas 

DOUGLAS COUNTY RE 1 Entrenectics / Entre 

MANITOU SPRINGS 14 Entrenectics / Entre 

WELD COUNTY S/D RE-8 Entrenectics / Entre 

WOODLAND PARK RE-2 Entrenectics / Entre 

CLEAR CREEK RE-1 Excent / Encore 

ADAMS-ARAPAHOE 28J Excent / Enrich 

MESA COUNTY VALLEY 51 Excent / Tera 

WINDSOR RE-4 Excent / Tera 

ENGLEWOOD 1 Global Education Technologies / Excent 

ARRIBA-FLAGLER C-20 Infinite Campus / - 

BETHUNE R-5 Infinite Campus / Infinite Campus 

GENOA-HUGO C113 Infinite Campus / Infinite Campus 

IDALIA RJ-3 Infinite Campus / Infinite Campus 

MONTROSE COUNTY RE-1J Infinite Campus / Infinite Campus 

OURAY R-1 SEAS / - 

PARK (ESTES PARK) R-3 SEAS / - 

PARK COUNTY RE-2 SEAS / - 

ROARING FORK RE-1 SEAS / Seas 

JEFFERSON COUNTY R-1 Spectrum / Encore 

DENVER COUNTY 1 Spectrum K12 School Solutions / Encore 

HOEHNE REORGANIZED 3 Spectrum K12 School Solutions / Encore 

 

 

25 of the 28 districts that responded to the SPED section also responded to the hosting question.  

Nineteen of the twenty-five have their SPED system hosted remotely.  Six hosts their separate SPED 

system locally and twenty of the reporting districts operate the application in a centralized environment; 

with three operating in a distributive environment.  
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Hosted Where? District 

Vendor KIM REORGANIZED 88 

Vendor WINDSOR RE-4 

Vendor CHARTER SCHOOL INSTITUTE 

Vendor MOUNTAIN VALLEY RE 1 

Vendor HUERFANO RE-1 

Vendor PARK (ESTES PARK) R-3 

Vendor NORTH PARK R-1 

Vendor PUEBLO COUNTY 70 

BOCES CLEAR CREEK RE-1 

BOCES HOEHNE REORGANIZED 3 

BOCES PARK COUNTY RE-2 

BOCES BETHUNE R-5 

BOCES GENOA-HUGO C113 

BOCES IDALIA RJ-3 

BOCES OURAY R-1 

Contractor IGNACIO 11 JT 

Contractor MANITOU SPRINGS 14 

Contractor WELD COUNTY S/D RE-8 

District Hosted MESA COUNTY VALLEY 51 

District Hosted JEFFERSON COUNTY R-1 

District Hosted ADAMS-ARAPAHOE 28J 

District Hosted DENVER COUNTY 1 

District Hosted DOUGLAS COUNTY RE 1 

District Hosted MONTROSE COUNTY RE-1J 

District Hosted ENGLEWOOD 1 

 

Implications 

The implications of the SPED systems findings present some challenges to an automated collection 

method.  With so many districts utilizing SPED systems separate from the SPED capabilities of their SIS, 

each district will have to determine which system will be the source of the SPED data and then sync both 

systems to ensure consistence.  The more challenging issue is that in CDE’s current process, all SPED 

data is collected through an Administrative Unit (AU).  It would be simpler for CDE to connect directly to 

the AU; however, this approach would not relieve the district of any submission work as it would still be 

their responsibility to “push” the data to the AU.  It could be easier on the districts to allow CDE to go 

directly to their SPED source system, by-passing the AU altogether.  More research would have to be 

conducted to determine the true implications of a non-AU approach.     
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The hosting implications are the same as with the SIS section and there is less distributed processing 

than with the SIS.   

CDE’s move to a centralized IEP system could alleviate some of these implications, but it will also 

present as many challenges as benefits.  For instance, most IEP systems do not store all of the SPED data 

required for OSEP (Office of Special Education Programs) and IDEA (Individuals with Disabilities 

Education Act) reporting.  Either the IEP system must be enhanced to include all of the data elements, or 

CDE must collect the remaining data elements separately, and then use the storage capabilities of the 

warehouse to consolidate both collections.  The challenge will be to determine the source system for 

the data coupled with the challenge of syncing the multiple systems.   

Assessment Systems 

The intent of this series of questions within the survey was to identify the systems used to record and 

store district level assessment.  We found that only three districts, Boulder County, DPS and Jeffco, 

currently store their district level assessments in a manner accessible to the teacher.  Additionally the 

remaining districts questioned, utilized the assessment system to process the state provided CSAP 

results into the aggregated results required for the State’s Assessment collection.    

Implications 

The implications of the districts not currently storing non-CSAP assessment results, is that as the US 

Department of Education moves towards utilizing a multiple data point method of determining student 

achievement, the responsibility could fall on the State to provide the tools to map and load these 

interim assessment into a central warehouse.  No SEA is currently loading interim assessments into their 

longitudinal data system (LDS), although Tennessee and New Mexico have taken the first step by 

consolidating the number of different assessments in use throughout their respective states.   Most 

states are currently loading their respective statewide assessments into the warehouse, and several 

states are now beginning to load other statewide assessments i.e.; Dibbles, MEP, and other 

assessments, into their warehouse.  

Human Resource Systems 

29 of the 35 districts responding to this section of the survey reported that they utilize a COTS based 

solution for their Human Resource Management System.  Six use the Windsor Management Group’s 

Infinite Visions, four use Specialized Data System’s SDS, four use the SunGard’s product, three use 

Oracle, two Weidenhammer’s ALIO, two the Colorado Human Resources product, two use Lawson’s 

product, single  districts use Harris Computer’s, PeopleSoft’s, and AMS’ product respectively. 
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District Vendor / Product 

PUEBLO COUNTY 70 AMS / AS/400 

BETHUNE R-5 DataTeam / Colorado Human Resources 

OURAY R-1 DataTeam / Colorado Human Resources 

MOUNTAIN VALLEY RE 1 Harris Computers/Data Team / Human Resources 

BOULDER VALLEY RE 2 Lawson / HCM 

DENVER COUNTY 1 Lawson / Human Resources 

WOODLAND PARK RE-2 Oracle  / ALIO 

ADAMS-ARAPAHOE 28J Oracle  / Oracle EBS 

DOUGLAS COUNTY RE 1 Oracle  / Oracle EBS 

ACADEMY 20 Oracle / Oracle EBS 

JEFFERSON COUNTY R-1 PeopleSoft / HCM 

HOEHNE REORGANIZED 3 Specialized Data Systems / SDS 

HUERFANO RE-1 Specialized Data Systems / SDS 

IDALIA RJ-3 Specialized Data Systems / SDS 

KIM REORGANIZED 88 Specialized Data Systems / SDS 

MESA COUNTY VALLEY 51 SunGard / BusinessPLUS 

PARK (ESTES PARK) R-3 SunGard / BusinessPLUS 

AULT-HIGHLAND RE-9 SunGard / IFAS 

THOMPSON R2-J SunGard / IFAS 

MANITOU SPRINGS 14 Weidenhammer / ALIO 

WIDEFIELD 3 Weidenhammer / ALIO 

CLEAR CREEK RE-1 Windsor Management Group / Infinite Visions 

DURANGO 9-R Windsor Management Group / Infinite Visions 

ENGLEWOOD 1 Windsor Management Group / Infinite Visions 

MONTROSE COUNTY RE-1J Windsor Management Group / Infinite Visions 

ROARING FORK RE-1 Windsor Management Group / Infinite Visions 

WINDSOR RE-4 Windsor Management Group / Infinite Visions 

 

For the districts utilizing COTS based HR solutions, it is technologically possible to connect to each of the 

application’s supporting databases to support a pull approach, but we could find evidence that direct 

connections have only been made to the Sungard, Oracle, PeopleSoft and Lawson products.  

27 of the 29 districts reported that their solution is deployed in a centralized model (2 did not respond).  

17 of the reporting districts host their system locally; 8 are hosted remotely, and 2 are hosted by a 

BOCE.   
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Hosted Where? District 

BOCES AULT-HIGHLAND RE-9 

BOCES PARK (ESTES PARK) R-3 

Contractor MOUNTAIN VALLEY RE 1 

District Hosted ACADEMY 20 

District Hosted ADAMS-ARAPAHOE 28J 

District Hosted BETHUNE R-5 

District Hosted BOULDER VALLEY RE 2 

District Hosted CLEAR CREEK RE-1 

District Hosted DENVER COUNTY 1 

District Hosted DOUGLAS COUNTY RE 1 

District Hosted ENGLEWOOD 1 

District Hosted HOEHNE REORGANIZED 3 

District Hosted JEFFERSON COUNTY R-1 

District Hosted MANITOU SPRINGS 14 

District Hosted MESA COUNTY VALLEY 51 

District Hosted MONTROSE COUNTY RE-1J 

District Hosted PUEBLO COUNTY 70 

District Hosted ROARING FORK RE-1 

District Hosted WIDEFIELD 3 

District Hosted WINDSOR RE-4 

Vendor DURANGO 9-R 

Vendor HUERFANO RE-1 

Vendor IDALIA RJ-3 

Vendor KIM REORGANIZED 88 

Vendor NORTH PARK R-1 

Vendor OURAY R-1 

Vendor THOMPSON R2-J 

 

In talking with the districts, we uncovered, as with most districts that we work with, neither the districts’ 

HR system or staff section of their SIS have the capability to hold all of the data elements required for all 

federal staff reporting and most state reporting.   Because of this systematic constraint, districts without 

a district warehouse struggle to aggregate all staff data required for reporting purposes.  As the USED 

move towards an “effective teacher” model, the strain on a districts staff reporting will only grow.    

Implications 

The problem for CDE housing staff data in both the HR and SIS systems is that, similar to the duplicate 

systems for SPED reporting, it becomes more difficult to continually sync the two systems to maintain a 

single version of the truth.  The problem for districts is that the SIS requires staff data for student 
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scheduling, and the HR system requires the data for resource management activities.  What most states 

are moving towards is collecting the necessary data out of systems, consolidating the data at the state 

level, and providing the districts with the tools for staff reporting; including licensure and HQT (Highly 

Qualified Teacher).   

The hosting implications are the same as with the SIS section and there is less distributed processing 

than with the SIS.   

Districts support of a Centralized Student Information System 

During our follow-up interviews, the question was asked, “if the state provided a centralized Student 

information system, would the district be interested in utilizing it”.   The initial response from almost 

every district was an emphatic yes.  When questioned further, the emphatic yes, turned into a more 

realistic, “as long as it doesn’t disrupt our current operations”.  This is a very similar response that 

almost every SEA receives when first attempting to move towards a centralized SIS.   

 

There are three primary models for a state supported SIS: 1) the fully centralized model; 2) the single 

vendor model; and, 3) the hybrid model.  Delaware is an example of a centralized SIS, DELSIS 

(Delaware’s State Student Information System) is an in-house developed application; where all districts 

transact against a single instance of DELSIS and the systems corresponding infrastructure delineates the 

location level tables and permissions.  South Carolina is an example of a single vendor model where 

each district is SC transact in their individual instance of PowerSchool and the individual instances are 

integrated into a heavily modified version of PowerSchool at the state level. Tennessee is an example of 

a mix model approach.  Out of 129 districts within Tennessee, 110 utilize the central SIS, the remaining 

19 districts utilize their individual SIS and the data is consolidated into an operational data store.  The 

data is pulled from the State SIS on a weekly basis, and the State requires that the districts electing not 

to utilize the state SIS, push the data weekly into the LDS.  With this elective approach, TDOE expects 

that by 2015 only the big four districts, Nashville, Memphis, Chattanooga, and Knoxville, will remain 

outside of the state SIS; even though Chattanooga and Knoxville utilize the same software as the State 

SIS. 

 

Currently the predominant district level SIS application being used in Colorado is the Infinite Campus 

product.  Although IC does have a state edition, they do not provide, to our knowledge, for an enterprise 

level capability to allow multiple districts to transact the functionality across a single instance.  In other 

words, CDE would have to maintain a separate instance for each district wanting to utilize the State SIS 

and integrate each instance’s data into the State Edition.   In our experience integrating other vendors 

data into the IC state edition, is difficult, and in at least one instance forbidden in their license 

agreement.  To our knowledge there is no IC State Edition implementation that is facilitating the 

functionality of a state-wide SIS.  Of the states that we know that have a vendor based COTS Student 

Information Systems, we are only aware of one; Century STARS that has provided this Enterprise Level 

COTS capability.   
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Although we have not conducted an in-depth study on the capabilities of the Infinite Campus solution 

and recommend further research to determine IC functionality at an enterprise level; based on the 

applications’ current limitations at an enterprise level, the challenge facing districts arise around the 

decision to move from IC to a state solution and the cost and value add to do so.  In consideration of the 

time and investment from your larger districts, and the proliferation of Infinite Campus throughout the 

state, full participation in the statewide SIS is unlikely.  Of the 40 districts that participated in this study, 

each would entertain utilizing a statewide solution, if it did not impact them.  In other words, if the state 

employed the SIS they used.  Even then however, as in the case of Tennessee, it would be highly unlikely 

that the major districts would incur the disruption that a SIS conversion would cause.  Out of the 40 

districts participating in the study, 28 or 70% of the districts have either Infinite Campus or PowerSchool, 

and they would be difficult to convince to convert to a state solution.  Based on conversations Celero 

conducted with districts not participating in the study, combined with this study, we estimate that 60% 

of Colorado’s student population are in districts that would be outside of the state supported SIS.   

Districts support of a “pull” collection strategy 

A very interesting phenomenon occurred as the question was posed concerning support of a pull based 

collection strategy.  The response was a unanimous yes.  In fact they questioned how quickly CDE could 

implement the strategy.  It must be noted that the people we were speaking with were within the IT 

department however they immediately realized the benefits of such an approach.  Even with their 

enthusiasm, they quickly and correctly noted that the opposition to such a strategy was not technical, 

but political and organizational.    

 

As we assessed the district’s reaction to the different methods of potential collections, “top-down”, 

“bottom-up”, Transactional Pull, Periodic Push, and Data Dump, the reaction was mixed.  All of the 

questioned districts preferred the “bottom up” approach where CDE would define the requirements and 

the district would determine how to meet the requirements.  The larger more technologically capable 

districts had definite opinions of the approach and technology CDE should employ, while the smaller less 

capable districts are looking for direction.  As stated before, each district questioned would prefer the 

transactional pull approach and questioned how the data dump was different than what they were 

doing today.  Their position was until CDE could consolidate data requests across different reporting 

requirements, they would be “dumping” their data as often as they are formatting for specific requests.     

Conclusions 
There are three recurring areas that resonated with all of the districts participating in this study.  First, 

are the technical challenges incurred by the districts as they fulfill the data submission requirements; 

secondly is the need for clear, consistent and detailed communication from the state around process 

changes and requests; and, finally the overwhelming and repetitive requests from the state for the same 

information multiple times per year. 
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Conclusions are a set of observation on the findings and how they can be applied to address the 

problems listed above.  The conclusions will lead directly into the action steps or recommendations for 

the study.    

Technical Capabilities 
There are  many factors to be considered while evaluating  a proposed statewide ‘pull’ approach to data 

collection, including; current state and district systems, need and technical capability as well  as 

evaluating traits like functionality across districts,  ease of implementation and identifying  district level 

commitment and readiness .   

Based on the findings discovered in this study and following the trend of the last several LDS selections, 

we have not discovered any evidence that would prevent CDE from pursuing a transactional pull 

approach to the migration of its current Automated Data Exchange (ADE) to a less evasive data 

submission process.   

Implementing a transactional pull approach will help address the technical challenges encountered by 

the districts and eliminate the complaint of repetitive data requests.  

Improved Communications 
Although it will be difficult to implement technology changes in the immediate term, there are some 

organization and process changes that could improve the communication between the state and 

districts.  The findings conclude that by coordinating current and future data submission requests 

through a centralized group within CDE, developing a Tactical Data Governance Working Group 

consisting of dedicated points of contact both at CDE and each reporting entity, and implementing a 

process to develop, maintain, and distribute a “user’s manual” that details the requirements and 

specifications of each data request; communications issues between CDE and reporting entities can be 

greatly improved while the “transactional pull”  methodology is implemented.     

Repetitive Collections 
It was not within the scope of this study to fully understand the technical construction of the existing 

target data warehouse.  It appears that certain data elements that are often considered “common” in 

longitudinal data structures are requested multiple times throughout the year.  This leads to confusion 

regarding which request contains the “record of record”.   Based on the decentralized nature of the ADE 

data governance structure, with the multiple points of contact between CDE requesting data, and the 

districts reporting data, it is clear that the duplicative data requests are process based and that the 

technology was developed to support the individual requests.  To reduce the burden of duplicate data 

requests, a technical assessment of  the existing capabilities of the data warehouse structure needs to 

be conducted to determine if a single “push” of the common data elements can be submitted 

periodically and stored, identified by a unique identifier, and then combined with the unique data 

elements of the subsequent submissions.   
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Recommendations 
Based on all of the information in this report, there are two recommendations that will be further 
detailed: 

1. Implementing a Transactional Pull data collection process to reduce the burden on districts in 
the current data submission process 

2. Implementing a Tactical Data Governance Work Group, or Data Stewardship Program, to 
improve the communications between CDE and Reporting Entities.   

We have also been asked to deliver a set of recommendations for the implementation of a centralized 

Student Information System.   

Transactional Pull Data Collection 
Currently in CDE’s period push system, the number of collections is dictated by the number of 

reporting instances required by the reporting entity.  To effectively migrate to a transactional 

pull approach to data management, a transition in philosophy within CDE must occur.  The 

change is differentiating from what is needed for reporting and what is needed for collection.  In 

the recommended transactional pull system, data is pulled transactionally, or on a regular basis.  

If the data is in the warehouse, there is no need to have the district submit any data.  CDE must 

make sure the data elements to be pulled and the timing of the data elements meet the existing 

CDE reporting requirements.  Done correctly, a transactional pull approach not only reduces the 

burden on the LEA, but in most cases eliminates need for direct LEA intervention in the data 

submission process.  

 Improve data quality by eliminating data manipulation at the LEA outside of their source 

systems 

In a true transactional pull system there is no intermediary step which would allow the district 

the opportunity to manipulate data at the file level.  All data must be corrected within the 

source system for accurate reporting.   

 Leveraging  technologies that will support LEAs with sophisticated IT Departments as well as 

districts with minimal IT support 

In a true transactional pull system, the only technology on the LEA environment is the data 

pump.  Its development and maintenance should reside at the SEA level, so the capabilities of 

the transactional pull system. Most of the solutions available on the market today were 

developed utilizing current, readily available technologies.  The difference is in the licensing.  A 

couple of the industries prominent vendors allow for a royalty-free, self-sustaining license, in 

which CDE would own the rights to the software to allow CDE maintenance.  This allows direct 

maintenance off all data management system components.  

 Reduce the number of re-submissions by an LEA  
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Most solutions available on the market allow for a failed record to be stripped from the data file, 

and reported back to the source system administrator for correction, while the reminder of the 

file is processed.   

 Eliminating the need for data manipulation at the state level 

With a transactional pull approach to data collection there is no opportunity for data 

manipulation during the collection process.  A true transactional pull is fully automated and the 

only opportunity for data manipulation is after the data is inserted into the targeted database. 

A transaction pull approach to data collection extracts data directly from the districts targeted source 

system and “pulling” the requisite data through the data management cycle and inserts it directly into 

the targeted data warehouse.  Implementing a transactional pull approach to data collection will assist 

CDE in achieving its data management objectives of improving and streamlining the process by which 

CDE receives, processes, and reports back the data submitted by districts, by: 

 Providing an extensible data management system to support future data collection technology 

and supports rapid data exchange and accommodates new data elements 

Whether the transactional pull system is purchased from a vendor, or built in house, the system 

must utilize industry best practices, tools and licensing to allow for the flexibility needed in 

today’s ever changing environment.    

 Significantly reducing the data collection burden on LEAs by reducing the number of individual 

data collections 

Standards 
Standards associated with a transactional pull approach to data collection resides more in the data flow 

than the actual technology that supports the flow.  Each of the primary vendors that supply 

transactional pull functionality applications follows the same basic flow.   The functionality follows the 

flow depicted below: 
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1. LEA Resources transact data in the districts source system, i.e. SIS, HR, SPED, Assessment, etc.  

Requirement:  Districts should have identified source systems for all data requirements.  If 

districts do not have formal source system, any data file should be able to be 

considered the source.  If data is all collected manually, several of the vendors 

provide web based front ends for the districts to enter the data in and the web 

application formats the file.   

2. Through passive integration, the data pump extracts raw data from various data sources that 

should include the capability to extract data from Oracle, SQL Server, Flat Files, XML Files, 

Access, etc.   

Requirement:  CDE must have direct access to the source system’s data base to install the data 

pump.  If LEA, or LEA’s vendor will not provide access, then CDE should configure 

the data pump, and allow the LEA to install data pump.   

CDE must decide on technology platform.  Most of the COTS based transactional 

pull data tools are written in SQL.  It is not a difficult task to convert the T-SQL to 

a P-SQL for an Oracle Environment.  

3. The extraction component gathers the submissions from the various sources and standardizes 

them into a central Raw Staging area.  The raw staging reflects the data predominately as it 

exists in the source systems. 

Requirement:  CDE must decide on technology platform.  Most of the COTS based transactional 

pull data tools are written in SQL.  The raw staging environment is simply a 

duplicate of the source system structure.  Each must be configured during design 

and build of the connector, so platform is not that relevant. 

4. Through a series of integration services packages and stored procedures, a series of data 

validation checks/reports are run to ensure incoming data conforms to the user-defined 

business rules that have been established.   Stored procedures and integration packages should 

include, surrogate key management; cleansing, validating, and transforming data; error 

handling, logging, and reporting; identification of new, updated, and deleted records; time-

stamping to provide as-of-date and cut-off date reporting; and high performance load 

processing, as well as other data integration tasks.  Data validation reports that identify data 

discrepancies per the user-defined business rules need to be available either through a 

reporting portal or email. 

Requirement:  CDE must decide on technology platform.  Most of the COTS based transactional 

pull data tools are written using Microsoft SQL Server Integration Server (SSIS) 

and the stored procedures in T-SQL.  It is not a difficult task to convert the T-SQL 

to a P-SQL for an Oracle Environment.  It would be a larger task, however, to 

convert the SSIS Packages into an Oracle environment.    
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5. Records failing validation are stripped from raw data files and notification is sent to assigned 

resource of record error.  The remaining data file that passes validation progresses through the 

data collection process.  

Requirement:  CDE must assign specific data coordinators in each district to coordinate failure 

notification (see Tactical Data Governance Work Group reco0mmendation). 

6. The data is then released into the Conformed Staging environment in preparation for loading 

into the targeted data store.  

Requirement:  The Conformed Staging environment should actually be the Operational Data 

Store, which is an instance of the targeted Longitudinal Data warehouse.  In the 

immediate term, for CDE, it could be a replica of the current data warehouse.  All 

conforming activities are done in this warehouse.  It needs to be confirmed of 

whether, or not, the table structure of the existing warehouse would support the 

operational aspects required of a conformed staging area.  In the longer term, 

the Conformed staging would take place in the operational data store of the new 

LDS.   

Implementation Steps 
Although a fully automated transactional pull based data management system, as described above, is 
not within CDE’s immediate grasp, large strides in reducing the district burden within the existing data 
submission and review process can be gained by implementing an interim periodic pull data 
management framework that has the capability of extending to a full transactional pull.    

Although the underlying technology, of both a transactional pull and a periodic pull, remain the same, 
the trigger that initiates the collection differs.  In a transactional pull the trigger is the nightly batch 
schedule that instructs the data pump on the extracts to execute and stage.  In a periodic pull, the 
trigger is similar, but instead of the nightly schedule, a periodic schedule needs to be developed to 
support CDE’s current reporting and database structure requirements.   

Another primary difference would be the stored procedures within the data pump.  Typically the stored 
procedures inside the data pump are created to coincide with the data elements within the aligned 
operational data store.  These procedures then extract the required data based on the eventual target.  
To take advantage of the available technology and relieve some of the burden placed on the districts; 
these stored procedures would have to be modified to fit CDE collection based data structure and 
collection requirements.   

To migrate to the recommended transactional pull system, CDE must: 

1. Include the transactional pull capability within the Extract-Transform-Load (ETL capability within 

it K-12 Longitudinal Data System strategy. 

2. Procure or develop the transactional pull functionality outlined in this report. 

3. Develop a point of contact within each LEA to coordinate SEA/LEA activities 
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4. Outline the final data model at the entity and domain level and determine source systems to 

include in the pull activities.     

5. Complete an exhaustive source system identification and assessment, similar to the optional 

survey of this study, to determine the number of source systems that will require data pump 

configuration.   

6. Determine if a web front end will be required for districts with all or some source systems 

7. Gain approval from each district and/or district and hosting vendor, to attach a data pump to 

the each source systems data table structure. 

8. Map the targeted data store(s) back to the individual source systems to be able to configure the 

stored procedures within the data pump.     

Here is where the interim fix would differ from the long term fix.  In the immediate term, the 

targeted data store would be CDE’s existing data warehouse table structure. In the long term, 

the targeted data store would be the Longitudinal Data System CDE is procuring/developing.    

7. Install the required data pump (s) in each District 

8. Develop the raw staging environment based on the extract procedures within the data pumps.  

9. Determine the business rules to be used during the conform staging activities. 

10. Determine the format of the conformed staging environment. 

In the near future, as stated before, the targeted data store would be CDE’s existing data 

warehouse table structure. In the long term, the targeted data store would be the Longitudinal 

Data System CDE is procuring/developing.    

11. Develop the stored procedures to upload the conformed data set into the targeted operational 

data store.  

12. Determine the regularity of data upload and execute schedule. 

 

Tactical Data Governance Work Group 
Currently communication is scattered, incomplete, and decentralized, creating a dysfunctional 

relationship between the state and the districts.  Simple steps can be taken immediately to eliminate a 

majority of the challenges by defining, documenting and coordinating a seamless and complete line of 

commutation between the state and districts. 

Best Practices dictate the need for centralized, consistent communication between the SEA and the LEA.  

Creating a working level data committee including collection and reporting requirements and holding 

annual data user conferences to communicate changes and identify district challenges and training 

requirements will significantly reduce challenges prior to them becoming problematic.   
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Benefit: Coordinated Communication and documented processes eliminate confusion and 

miscommunication of critical changes or additional requests from the state and provides a 

point of contact for districts to retrieve information accurately and consistently 

Risk:   Structuring and organizing the working group and aligning everyone to a single-point-of-

contact will pose cultural challenges CDE and at the district level.  Maintaining centralized 

control at CDE and coordinating control in many districts from multiple staff to one can pose 

significant trust challenges.  Full and proper communication between CDE and districts will 

build with trust and coordination that will be required to implement this recommendation.   

Specific tasks should include: 

1. Creating a centralized Tactical Data Governance Working Group within the IT department to 
coordinate data submission communications between CDE and the districts.   

2. Develop a Tactical Working Group Data Governance Plan detailing the policies, procedures, 
organization, and roles and responsibilities for the Tactical Working Group. 

3. Create an ADE user manual that details the timing, requirements, and specifications of each of the 
current data collections.   

4. Post ADE User’s Manual on the CDE Website, and has the Tactical Working Group update as 
required. 

5. Identify the single point of contact at each district to be that district’s representative on the Tactical 
Data Governance Working Group.  

6. Develop a communication plan that keeps each member of the Working Group informed and 
engaged. 

7. Hold annual data conferences to: 1) Train data users on the proper use of submitted data; 2) gather 
requirements for recommended changes; 3) detail near term changes to the data submission 
process; and 4) communicate upcoming changes that will impact districts; and 5) coordinate SIS 
User Group discussions for districts using the same SIS.    

 

Centralized Student Information System 
A fully functional and fully utilized Student Information System at the state level would provide a means 

for sound decision making in order to determine the who, what, where, when, why and how around the 

student learning process.  Based on background research and interviews with CDE data owners, district 

level interviews and survey results, there are factors that will limit an individual districts’ support of a 

statewide SIS.  Two of the largest Colorado districts interviewed, DPS and Jeffco support implementation 

of a state level SIS but concede the already significant investment in time, money and resources would 

pose internal political obstacles to participation, if the solution was other than Infinite Campus.  

Alabama, Delaware, Oregon, and West Virginia provide an in house built transactional SIS to their 

districts.  Hawaii is a single district and the SEA and LEA are combined.   

With this limitation, Colorado should consider moving towards a hybrid solution that would allow the 

State to provide an enterprise solution that provides districts with limited or no current student 
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information system, a statewide solution; while simultaneously allowing districts who opt out to submit 

from their SIS related data directly into the warehouse.  South Carolina employs PowerSchool in a 

configuration that combines all districts into a single instance of PowerSchool.  Access is handled 

through an Identity Management System. Tennessee, Nevada, North Dakota, and Louisiana employ the 

hybrid approach.  Nevada, North Dakota, and Louisiana, consolidate their PowerSchool districts into a 

“state” version of PowerSchool, with the non-PowerSchool districts reporting directly into the LDS for 

reporting.  Tennessee is the only hybrid state that offers a transactional SIS to all districts.  

The primary requirement of a statewide SIS is commonality, from a common set of processes and 

definitions to common set of data element codes including common course codes.  All five states that 

employ a transactional statewide SISs exercise strong centralized control at the SEA level.  Each dictated 

a common set of codes employed by all districts.   

Benefits: The benefits of a statewide SIS focus around the commonality and consistency of the data.  It is 

not a coincidence that 9 out of the ten SEAs employing a transactional pull approach to data collection 

employ either a centralized or hybrid approach to a statewide SIS. 

A state supported SIS would provide capability to Colorado’s smaller and remote districts that do not 

currently have the opportunity to benefit from advance SIS capability a state supported system would 

provide.   

If the state decides to pursue a state supported SIS, CDE should consider executing the following: 

1) Complete the evaluation of the Statewide SIS RFI to determine the true capabilities of existing 

vendor’s products. 

2) If the RFI proves evidence that either Infinite Campus or PowerSchool could provide a state-

wide system that meets the states transactional requirements, a focused demonstration on how 

they would meet the transactional requirements should be requested to prove the RFI 

assertions.    

3) Modify the District Capability Survey, to focus on district’s SIS capability and require districts to 

complete it.  The analysis of this data would provide CDE with the actual true demand of a state 

supported SIS. 

4) If the results from the survey justify the state moving forward, then the one-time and ongoing 

funding model must be developed.    

5) If the results from the survey provides the justification for CDE moving forward, and the focused 

demos prove that either Infinite Campus and/or PowerSchool can meet the demand, a targeted 

RFP to IC and Pearson should be initiated to determine the best fit.   

6) If the focus demo does not provide sufficient evidence that that either can support Colorado’s 

needs, then and open RFP should be initiated to procure the best solution. 

7) Once a vendor is selected, conversations with each district that the state would target for use 

should begin.  Conversations should consist of determining the set of common configuration 
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and data codes to be used to configure the system.  In local controlled states, like Idaho, North 

Carolina, and New Mexico, these discussions alone have delayed their state-wide initiatives. 

8) At the same time, and based on the selected vendors functionality the organizational hierarchy 

needs to be developed.  This is the logical organization within the software to allow the data 

independence Colorado will require. 

9) Once these introductory questions have been answered, the actual implementation can begin.  

Recommendation Roadmap 
In developing a technical roadmap for data management there are four premises that must be 

established.  The technical roadmap premises are: 

1. Level of reporting requirements 

2. Collection Data flow 

3. Road map starting point 

4. District Constraints 

 

Level of Reporting Requirements 
 

First, CDE’s future state for reporting must be established.  Reporting requirements fall on a continuum. 

There are four primary points on the continuum: 

 

 

 

 

 

 

  

Each point along this continuum requires a different configuration of the four components for Data 

Driven Decision Making.  Simplistically, effective Data-Driven-Decision-Making to improve overall 

student and teacher performance requires four (4) components:  Content (the what); Delivery (the 

how); Storage (the repository); and, Collection (ETL tool).  Storage and collection must be aligned to 

optimize the data management required to significantly reduce the complexity of future modifications 

to the system caused by or due to the addition of other source systems. 

 

Historically, State LDSs were developed to meet Federal and State reporting requirements.  To date, all 

states now report their state warehouses meet, at least the minimum level of federal reporting 

(EDEN/EdFacts), and all state reporting requirements.  Many states have now created the mechanism 

for the state program administrators to access the data to monitor the districts program efficiency.  

Some states have now extended the state access down to the district level.  Examples would include 

Federal and State 

Reporting 

State Administration 

Reporting 

District Administration 

Reporting 

School Administration 

Reporting 

Classroom 

Reporting 

Parental Access 

to Data 
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New Mexico, Ohio, Florida, Delaware, Pennsylvania, Nebraska, Massachusetts, and a few others.  

Extending access to the school and classroom level is where most systems breakdown.  Although many 

states provide SBA back to the school in the form of PDF reports (beginning of year classroom rosters), 

or static report generators (in CDE’s case Schoolview); we are not aware of any states that are currently 

providing daily classroom relevant data, back to school and classroom staff.  In fact a large part of the 

RTTT funding for LDS development, has gone to states to develop such access.  Tennessee and Delaware 

are leading this charge.  The primary obstacles that restrict many states from providing information back 

to the classroom, is their state’s data management framework as their systems were designed to meet 

federal and state reporting requirements.  Another level of student, staff, course, and assessment data 

is required to provide information relevant for classroom management.  

 

In discussions with CDE leadership, the future state is gaining the ability to deliver student relevant data 

to the appropriate user; be it a state, district or school administrator, a teacher, or a parent.  In order to 

meet this future state, a nightly transactional pull data collection must be paired with a conformed PK-

12 data model, with longitudinal (year over year) and operational (accounting and “As-is” and “cut of 

date” functions.  The presentation must consist of class room relevant early warning dashboards as well 

as timely drill through reports to allow an administrator or parent all the way down to the respective 

student level.  This content must be delivered in a relevant user friendly interface to allow secure and 

reliable access.   

 

Collection Data Flow 
Next, the basic data flow, with validation check points must be established.  For this premises, based on 

discussions with CDE technical staff . . . 

There are three systematic validations that must occur for effective data collection and storage: 

1. Data submitted must be complete – all data required for submission must be supplied 

2. Data submitted must be valid – all data submitted must be in the defined format. 

3. Data submitted must be accurate – data must represent what is to be reported. 

 

As discussed earlier the high level data flow for a transactional pull collection system is. 
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1. Districts collect data in source systems – districts must collect and enter data into source systems.  

The minimum data required is: 

 

Unique ID’s Program Data 

- Student - Special Education 

- Staff - Federal Entitlement 

- Course - Nutrition 

- Location - Transportation 

Student Data Performance Data 

- Demographics - Standard Assessment 

- Program - Formative Assessment 

- Enrollment  - Cumulative Assessment 

- Performance - College Readiness (SAT/ACT) 

- Discipline - Grades 

- Course Endorsement Data 

Staff Data - Prof. Endorsements 

- Demographic - Certifications 

- Endorsement - Licenses 

- Prof. Development Enrollment Data 

- Course Assignment - Attendance 

Finance Data - Graduation 

- Budget Numbers - Exit Status 

- Actual Numbers - Dropout 

 
Source systems vary in technological capabilities.  Districts that we have worked with often utilize the 

following source systems to collect transactional level data:  

1) State Unique ID systems 

2) Student Information systems 

3) Human Resource systems 

4) Accounting systems 

5) State Licensure systems 

 

Source systems should have data validation keys for each data field entered into the source system.  

However, only the top tier providers have data validation functionality embedded into their solutions.  

Because of the complexity of set-up and maintenance of this validation functionality, only those districts 

with advance technological capabilities and capacity often utilize the available validation functionality. 
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2./3. Validation at these steps should consist of validation that each record contains a valid master 

record key.  There are four primary master keys: 

1) Student ID 

2) Staff ID 

3) Course ID 

4) Location ID 

 

Records passing this validation are entered into the passing table; records failing this validation are 

stripped from the file and stored in the failed record table.  Failed records are then reported to the 

submitting district for correction and resubmission.  Once the record has passed validation it is 

passed to the next step in the submission process. 

 

4. Validation at this step should consist of field look-up validations and record business rule 

validations.  Each data element submitted into the warehouse should be formatted to the exact 

specifications for that field.  For example, collecting the student demographic data of gender, M 

(Male), F (Female), or O (other) are the valid codes for submission.  Look up validations at this step 

validates that only an M, F, or O is accepted.  Considerations must be given for fields where a null 

value is acceptable.  Primary disability is an example of such a field.  There would be a validation for 

the six allowable disabilities, but only special education student require this field.  Non-Special Ed 

students records would not require a disability field, so a null needs to be allowed.  This adds 

complexity when validating completeness of a record.  To assist in validating completeness, 

business rule validations are added.  In the preceding example, a business a Boolean logic business 

rule would be set up:  IF special education field is yes, THEN disability must be filled in, otherwise 

null is allowable.  Business rule validation can also help with the accuracy of the records.  For 

instance, you cannot have a primary disability of Developmentally Delayed (DD) and an age greater 

than nine.  The business rule would check the primary disability and then the age.  If Primary 

Disability equals DD and age is greater than nine, then the record would be rejected.  Records 

passing these validations are entered into the passing table; records failing this validation are 

stripped from the file and stored in the failed record table.  Failed records are then reported to the 

submitting district for correction and resubmission.  Once the record has passed validation it is 

passed to the next step in the submission process. 

 

6. Passed records are now allowed to be updated into the target warehouse.  At this step, only non-

systematic validations can occur.  Is Tony Jones really a female?  Is Juan Michaels really Speech and 

Hearing Impaired?  Did Ms. Lee really teach English Lit 101?  There are no systemic checks currently 

available to validate the true accuracy of each record.  Many states have developed verification and 

exception reports that display data that allows state and district programs to verify the accuracy.  

The most effective method of record verification, however, is actual usage reports.  Reports, 

scorecards, and dashboards that teachers and program staff can use to improve student and staff 

performance.    
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CDE is not far off from the actual data flow to support this process.  

 

Once the data is collected and stored into the target warehouse, canned and ad-hoc reporting should be 

made available for program, administrative, classroom, and parental use.  This content will need to be 

delivered through a secure and reliable portal. 

Road Map Starting Point (s) 
Next, the starting points for the technical road map must be established.   As depicted in the above flow, 

the starting point for data submission is the district entering data into the district’s source systems.  

Based on the findings of this report, CDE has xxx starting points: 

1. Districts that have no source systems – these are often very rural, very small districts with no, 

or very limited, technological capabilities.  They either enter their data into an excel spreadsheet 

and then export into the proper format, or they manually create the data file format in a text 

editor, and then submit their data through ADE. 

2. Districts that have some, but not all source systems – these are districts can extract data from 

their source system, but then must augment the extract file with the data that is not in their 

source systems to complete their required data file.  For data not in source systems, the 

required data files must be manually created see above.   We estimate that the majority of the 

districts that are not designated as Category 1 Districts will fit into this category.  Generally, we 

have found that up to only 75% of a state’s required data is housed in a formal “source system”.  

The remaining has to be collected manually and submitted. 

3. Districts with source systems, but no capacity to support source systems – these are districts 

that have invested in technology that have the requisite source systems, but do not have the full 

capacity to be able to adequately support the CDE data collection process. 

4. Districts with source systems, and the capacity and capability to support source systems – 

these are the few bigger districts that have both the source systems and technical capabilities 

and capacity to support the CDE data collection process. 

5. Districts that utilize BOCEs for source systems and support – these are the districts that have 

not invested in their individual support systems and/or technical support, but have elected to 

utilize the available BOCE support to meet CDE data collection requirements.  There are two 

primary varieties of this support.  The first is where the BOCE supplies the source system that 

the district uses and the technical capacity to support CDE data collection.  The second has the 

district supplying the source systems, but the BOCE providing the technical capability and 

capacity to support CDE data collection. 

 

District Constraints  
The final premise that must be established is the technological constraints that districts must overcome 

to evolve from their starting points to the future state must be established.  These are the primary 

obstacles and findings from the technical capability assessment study.  Based on the findings we have 

grouped the primary constraints into three categories: 
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1. Providing districts with no or limited technological capabilities with tools to support data 

submission.  The districts that fit into the first two category of starting points require some level 

of technological support to facilitate improvement to the data collection process. 

2. Reducing the times that a district must submit the same data for different collections.  As 

identified in the District Capability Report & Technical Implementation Strategy report, districts 

complain that they are required to provide the same data elements multiple times, for different 

collection requests. 

3. Reducing the effort for resubmitted failed records.  As identified in the Finding section of the 

District Capability Report & Technical Implementation Strategy report, when a district submits a 

data file through ADE, ADE performs a series of validations and errors in the submitted file is 

identified.  A notification is then returned to the submitting district identifying the error 

requesting the district to take corrective action, have the file updated with the correct record, 

and resubmit the corrected file.  This is causing districts to expend additional effort.    

 

Technical Road Map 
Based on the agree upon future state of delivering relevant data to the classroom and parent level and 

the fact that no districts are providing longitudinal data to the classroom and parent level we have 

constructed five technical roadmaps for each of the five starting points; taking each from district 

submitting data into source system, to delivering data to the classroom level.  Within each road map we 

have identified any immediate term applications that could be implemented to address some immediate 

concerns, and longer term solutions.  In addition we have provided a roadmap to implement a statewide 

Student Information System (SIS). 

Before each of the ensuing technical roadmaps can be executed, there are three prerequisites that must 

be completed to be able to support the district’s interim relieve while the long term solution is 

developed and deployed.   

1. First and foremost before any technical road map begins execution, CDE’s LDS Data Governance 
Policies and Procedures must be updated to create a Tactical Data Governance Working Group as 
outline in the Recommendation Section of this report. 
 

2. The optional District Capability Survey must be distributed to the remaining districts and the 
participation made mandatory.  It should, however, be simplified to document only the minimum 
required source systems, but further detailed to document which functionality within the district’s 
SIS is being utilized, i.e. demographics, IEP, grade book, attendance, staff data, etc.  This will allow 
CDE to accurately assign each district to the appropriate road map. 
 

3. An interim data model must be developed to identify the data elements necessary to support CDE’s 
complete collections.  A review of each collection specifications must be completed and each 
required data element added to a table to document the all of CDE’s data requirements.  Inputs 
would include each of CDE’s EDEN/EdFact table submissions; the list of ADE approved data 
collections; and, any other list of collections available to CDE.  Once accumulated, this list should 
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then be compared to the National Education Data Model’s (NEDM), publicly published data model 
to assess what data elements recommended by NEDM are missing.  This will also give CDE a starting 
point for requiring what data field should be included in any RFP processed for LDS procurement.  
 

With these three prerequisites acknowledged, the five Technical Road Maps can be outlined.   
 

1. Districts that have no source systems 
For these districts, which we will call Category 1 Districts, the very first step of the data collection 

process, “District submits data into its source system”, is a challenge.  For Category 1 districts 

student data is often kept manually, in a non-digital format, and required district documentation, 

like report cards are created manually.  Development of the requisite data files for ADE submission 

is either done in excel, or in a simple text editor.  Such effort is labor intensive, and leaves the 

district with no means to utilize the data to enhance student and teacher performance.   

The first step to assist Category 1 districts would be to make available to them the tools necessary to 

administer data driven decision making.  CDE initiative to identify, procure, and deploy a state-wide 

Student Information System, would provide Category 1 districts with the capabilities to support 

rudimentary student, staff, and assessment reporting.  Any such undertaking should not be taken 

lightly.  Design, procurement, implementation, and deployment of a state-wide SIS could take up to 

three years for full deployment.  Any financial reporting would have to remain manual, unless CDE is 

pursuing a state-wide accounting and HR system.  CDE should investigate developing a web-based 

data collection tool for any required data that is not contained within the standard SIS, such as 

financial and professional development data.  For Category 1 Districts, the collection process and 

data entry screens could be developed to either mimic the actual data collections, or arranged by 

data domains, i.e. student, staff, assessment, course, etc.   

In the interim, CDE should develop a web-based front end data collection tool that would allow 

Category 1 Districts to enter the appropriate record directly into the collection tool.  Either data 

validation stored procedures would have to be created within the data entry tool, or data validation 

reports would have to be created to assist the district in data quality.  The underlying table structure 

should be developed as a data entry data base to temporarily store the required data elements prior 

to submission into ADE.   It is important within either the SSIS or the web-based data entry tool data 

validation takes place.  The best practice is if the data correct in the source system, then the data 

management validation is only to ensure the extract operated correctly.  Having data validation take 

place in the source system is a lot easier than trying the fix the data after it is in the final warehouse.   

Once the data has been entered into either the SSIS, or the web-based data entry tool and validated 

for its completeness, validity, and accuracy, the data must be extracted and submitted into the 

staging database for master data key validation.  The primary purpose of the staging database is to 

provide a temporary holding place for the data records once extracted from the source system.  The 

staging database allows for the quick extraction of the required data, without a prolonged ETL 



District Capability Report &  
Technical Implementation Strategy  

 

                                                                                                                                                                                                                            

CDE SLDS Implementation Phasing Strategy    48 

 

process tying up the resources of the source system for an extended period of time.  To allow for a 

quick extract most developers recommend that the staging database simply mirror the source 

system’s data base structure.   Master Key record validation takes place in the staging data base.  

This is a similar process to ADE’s first step in the data collection process.  The only difference is in 

the future state, the data should be transactionally pulled from the district’s source system, instead 

of periodically pushed, by the district. 

When the SSIS is deployed as the source system for this group of districts, the transactional pull of 

the data should be developed during the deployment of the SSIS.  The capability of providing the 

extract functionality for the transactional pull will be required in the designed data management 

tools in both the ETL/Collection processes and the data warehouse data base structure.   

In the interim, until both the future SSIS and the future LDS are deployed, ADE should be extended 

to provide the direct extract functionality from the data entry tool into a temporary stage data 

warehouse.  The data requirements of each collection have been documented in a prerequisite 

activity, and the specific collection specification provides the required format for the data file for 

ADE processing.  These two inputs can be used to extend ADE to mimic a periodic pull from the 

district’s data entry tool, into ADE.   

As the data progresses through ADE’s data validations, records containing errors should be stripped 

from the data file and returned to the submitting district for correction and resubmittal.  Currently, 

if there is an error in one record, the entre data file is returned to the district for correction.  In the 

future state, the data management tool should allow records that pass validation to enter into the 

operational data store.  Records with errors will be stripped from the collection and the submitting 

districts notified that there is data requiring their attention.   

In the interim, further investigation into the ADE tool is required to determine is modification to the 

ADE validation tool is possible to meet this requirement.  In the current process, we were told that 

the entire file passes into validation and errors are identified.  If, as in some validation processes, 

ADE separates, or at least tags the records in error, then additional programming could be done to 

provide a “pass” record table and a “failed” record table.  If this development is possible, then the 

“passed” records could continue on into the current ODS, and only the failed records would be 

returned to the submitting district for corrective action.  A tracking functionality would also be 

required to assure that “failed” records get resubmitted.  Once resubmitted the data would certified 

by the district and accepted by CDE, as is the process today.   

Once data is accepted, it populates the required data marts and the appropriate level of reporting 

access would be provided to respective users.  

In the interim, until the future state user interface and reporting tools are deployed, additional 

assessment should be conducted to see if relevant end user COGNOS reports could be developed 

and a reporting library developed within the SchoolView portal.   
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2. Districts that have some, but not all source systems 
For districts that are assigned to Category 2, the technology becomes a little more complicated.  It is 

critical to understand what source systems the districts have.  If they have a SIS, but no formal 

accounting or HR, emphasis will need to be place on the district on how to collect the accounting 

and HR data.  If they have the accounting and human resources systems, but no SIS, then like 

Category 1 Districts, they are candidates for the State-Wide SIS. 

The future state will have these Category 2 districts having the transactional pull directly from their 

source systems, be it the SSIS, or their own SIS.  The web-based collection tool, discussed for 

Category 1 Districts would also support the data requirements of Category 2 Districts.  Once the data 

has been entered into a digital format, then the transactional pull data management tool would 

process the data through the validation process and promote the data into the final warehouse for 

reporting, as discussed in the Category 1 District flow.    

In the interim, the tools simple data collection tool that was discussed to support the Category 1 

Districts would have to be enhanced to support more records.  The simplicity discussed for Category 

1 Districts would have to be revisited to assure scale would not create a performance issue.  As 

more districts add more and diverse records, the simple table structure discussed for Category 1 will 

start looking more like a fully developed Operational Data Store.  If the data entry screens discussed 

for Category 1 Districts could mimic either specific data collection or a domain approach, for 

Category 2 Districts the import functionality should align more closely with a domain based 

approach of an Operational Data Store.  CDE will need to determine is the effort associated with the 

short term development is worth the interim benefits received.  Our recommendation is to develop 

the web-based data collection tool based on the fact that COTS source systems only collect between 

60%-70% of the data necessary for effective Data Driven Decision Making.  We recommend taking 

the time to develop the structure associated with future web-based collection requirements, pilot it 

in Category 1 and 2 districts, and then modify the content to meet the needs of the 30%-40% of 

non-source system data requirements category 3, 4, and 5 Districts will require.   

Once the data is collected in the tool, the same interim steps for validation storage and reporting for 

Category 1 Districts apply to Category 2 Districts. 

3. Districts with source systems, but no capacity to support source 

systems  
For category 3 Districts the challenge is not necessarily technical, but rather they lack the capacity to 

effectively support the collection process.  Reduce the effort associated with data collection for 

Category 3 Districts, the future state will have to include the transactional pull functionality; record 

level error correction; advanced reporting; and secure access discussed earlier.   

The interim state for Category 3 Districts aligns with the interim state for Category 2 Districts and 

must function even more like a full Operational Data Store.  As simple data entry table structure 
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discussed for Category 1 Districts evolved in scalability and functionality for Category 2 Districts, to 

support Category 3 Districts, the underlying table structure would have to be enhanced to support 

many more records.  All development for Category 1 and 2 Districts would have to scale to support 

the increased record load of Category 3 Districts.  

4. Districts with source systems, and the capacity and capability to 

support source systems  
Category 4 districts are requesting a different type of transactions between the District and CDE.  

We have discussed a Pull and a Push approach to data collection.  Category 4 Districts are asking for 

a real-time web service based approach where the district would systematically push the 

appropriate transaction data change, as it happens, through the web-service and into the data 

warehouse.  This would give the central warehouse real-time data.  Although the technology does 

exist to provide this level of data submission, we question the true value of such complexity.  We 

know of no states currently pursuing a web-service real-time data exchange.   Of the Districts we 

talked to in this engagement, only DPS was interested in pursuing such an approach.  Jefferson 

County and Boulder both expressed concerned regarding this approach and advocated that the 

proposed transactional pull would exceed their current needs.   

 The interim, for Category 4 Districts, we recommend focusing on the error processing 

recommendation to reduce the effort associated with Category 4 District level of effort.  We 

anticipate that the Category 4 Districts will consist of the 7 major districts surrounding and including 

DPS.  It is estimated that 65% of CDE total student count, approximately 780,000 students, are 

accounted for within these districts.  This number adds a scalability factor to the interim solution.  

Improving the error processing capabilities, within ADE, would provide Category 4 Districts with 

some much needed relief, until the future state can be deployed.   

5. Districts that utilize BOCEs for source systems and support 
Districts that are assigned into Category 5 could actually be assigned into Category 1, 2, or 3 

depending on the services provided to the District by the BOCE.    

 

In the case where the BOCE supplies the source system that the district uses and the technical 

capacity to support CDE data collection, the future state of the transactional pull would relieve the 

district of the financial cost of the data collection support, but would require an additional 

agreement between CDE, the district, and the BOCE for direct connection.  The interim solution 

would be the same as the category 2 or 3 depending on the systems supplied by the BOCE.   

 

In the case where the district is supplying the source systems, but the BOCE is providing the 

technical capability and capacity to support CDE data collection, the future state of the transactional 

pull would allow the district the self-sufficiency of being able to support the data framework without 

the additional support of the BOCE.  The interim solution would be the same as the category 2 or 3 

depending on the districts systems.    
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Each of the conclusions and recommendations has been presented as stand-alone initiatives, with the 

primary recommendation being migrating to a transactional pull data collection model.  The other two 

recommendations, formation of a Tactical Data Governance Work Group, and a state supported student 

information system, while in themselves could address some of the districts pain-point, when 

implemented as part of the primary recommendation, provide CDE even more benefit.    

The following table combines the three recommendations into a single roadmap.  For planning purposes 

estimated activity durations have been included.  

 
Months 

1 2 3 4 5 6 7 8 9 10 11 12 

Tactical Data Governance Working Group             

Develop a Tactical Working Group Data Governance Plan              

Identify the LEA single point of contact             

Create  Tactical Data Governance Working Group             

Develop ADE User Manual             

Gather sample/specifications of all existing collections             

Develop collection instruction sheet format             

Create Instruction sheet for each collection             

Review each collection and determine existing 
reporting Data Elements        

     

Assemble User Manual             

Complete source system identification and assessment,             

Update District Capability Survey             

Administer DCS to all districts             

Analyze DCS results and write report             

Assign Districts to Category 1,2,3,4,5             

State Wide SIS             

     Finalize the true need for a State supported SIS             

     Complete the evaluation of the Statewide SIS RFI             

     Develop one time and ongoing SIS funding model             

     Develop and Process SIS RFP.               

     SSIS Implementation             

     SSIS Roll-out             

Improved Data Collection Process             

Phase 1 – Data Error Correction Processing             

Document ADE error processing and reporting             

Define requirements for failed record processing             

Assess ADE to determine extent that ADE could be             
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Months 

1 2 3 4 5 6 7 8 9 10 11 12 

modified 

Develop plan to enhance ADE for failed record only 

approach        
     

Enhance ADE for Fail Record only approach             

Deploy Failed Record Only Record Processing             

Phase 2 – Develop Web-based Data Collection (WBDC) 

system        
     

Determine requirements for web front end              

Determine process model for districts supported by 

BOCEs        
     

Determine process model for Special Educations 

Administrative Units        
     

Determine requirements for web-based data 

collection data model        
     

Develop WBDC system for all Category Districts             

Deploy WBDC system for Category 1 Districts             

Deploy WBDC system for Category 2 Districts             

Deploy WBDC system for Category 3 Districts             

Deploy WBDC system for Category 4 Districts             

Phase 3 - Enhanced District Level Reporting             

Assess existing portal to determine capability to 

include district/school/classroom level reporting        
     

Assess existing portal’s access security to determine if 

it can support classroom level access.        
     

Assess existing data warehouse to determine 

capability of enhanced reporting        
     

Assess Cognos’ ability to meet enhanced reporting 

requirements         
     

Develop Cognos based reporting for portal Reporting 

Library        
     

Develop classroom level security model             

Roll-out enhanced reporting to districts             
 

 Months 

13 14 15 16 17 18 19 20 21 22 23 24 

Phase 4 – Future State ETL Process             

Map source systems for data pump configuration.             

Install the required data pump (s) in each District             

Develop the raw staging environment              

Determine conform staging  business rules              

Determine conformed staging environment format.             

Develop the upload stored procedures              

Determine the regularity of data upload and execute 

schedule.        
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APPENDIX A - SEA Best Practices 
State System  (Push or Pull) Frequency Communication 

Model 

Data 

Governance 

User 

Manual 

Alabama STIOffice – State System 

(Pull) 

Nightly 

Transactional 

Decentralized No No 

Alaska Office Forms (Push) Snapshot 

Periods 

Decentralized No No 

Arizona SAIS (Push) Snapshot 

Periods 

Decentralized No No 

Arkansas      

California CALPADS (Push) replaces 

aggregate collection 

Snapshot 

Periods 

Decentralized No No 

Colorado File Based Submissions 

(Push) 

Snapshot 

Periods 

Decentralized No No 

Connecticut Form Based Submission 

and Public School Info Sys. 

(Push) 

Snapshot 

Periods 

Centralized Yes Yes 

Delaware eSchool Plus for 

SafeSchool reporting 

(Transactional) DELSIS 

(pull) 

Snapshot 

Periods 

Centralized Yes Yes 

Florida Automated 

Student/Staff/Finance 

System (Push) 

Snapshot 

Periods 

Centralized Yes Yes 

Georgia eScholar (Push) Snapshot 

Periods 

Centralized Yes Yes 

Hawaii Versifit (Pull) Nightly 

Transactional 

Centralized Yes No 

Idaho Form based submissions 

(Push) 

Snapshot 

Periods 

Decentralized No No 

Illinois SIS (Push) Snapshot 

Periods 

Decentralized No No 

Indiana STN (Push)  Snapshot 

Periods 

Decentralized No No 

Iowa eScholar (Push) Snapshot 

Periods 

Centralized Yes Yes 

Kansas KIDS (Push) Snapshot 

Periods 

Centralized Yes Yes 

Kentucky eScholar (Push) Snapshot 

Periods 

Decentralized No No 

Louisiana iMart (Pull) Nightly Decentralized No No 
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Transactional 

Maine Choice (Push) Snapshot 

Periods 

Decentralized No No 

Maryland ??     

Massachusetts SIMS (Push) Snapshot 

Periods 

Centralized Yes Yes 

Michigan ??     

Minnesota MARSS (Push) Snapshot 

Periods 

Decentralized No No 

Mississippi MSIS (Push) Snapshot 

Periods 

Decentralized No No 

Missouri MOSIS (Push) replaces 

aggregate collection 

Snapshot 

Periods 

Decentralized No Yes 

Montana ??     

Nebraska eScholar (Push) Snapshot 

Periods 

Centralized Yes Yes 

Nevada iMart (Pull) Nightly 

Transactional 

Decentralized No No 

New Hampshire      

New Jersey DOENet (Push) Snapshot 

periods 

Decentralized No No 

New Mexico eScholar (Push) Snapshot 

periods 

Centralized Yes Yes 

New York Student Information 

Repository Sys. (SIRS) 

(Push) 

Snapshot 

periods 

Decentralized No No 

North Carolina NCWISE & CECAS (Push) Weekly 

Transactional 

Decentralized No No 

North Dakota iMart (Pull) Nightly 

Transactional 

Centralized No No 

Ohio Education Management 

Info System (EMIS) – 

(Push) 

Period 

Snapshots 

Decentralized No Yes 

Oklahoma ??     

Oregon Versifit (Pull) Snapshot 

Periods  

Decentralized No No 

Pennsylvania eScholar (Push) Snapshot 

Periods 

Centralized Yes Yes 

Rhode Island eRide (Push) Snapshot 

Periods 

Centralized Yes Yes 

South Carolina PowerSchool State 

implementation (Pull) 

Nightly 

Transactional 

Centralized Yes Yes 

South Dakota Infinite Campus (Push) Weekly Decentralized No No 
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Transactional 

Tennessee Currently Push, moving to 

a pull 

Weekly 

Transactional 

Decentralized No Yes 

Texas Public Education 

Information Management 

Sys. PEIMS (Push) 

Snapshot 

Periods 

Decentralized No No 

Utah Clearing House Data (Push) Snapshot 

Periods 

Decentralized No Yes 

Vermont Web Forms (Push) Snapshot 

periods 

Decentralized No Yes 

Virginia Tab-Delimited file (Push) Snapshot 

Periods 

Centralized Yes Yes 

Washington Cognos (Push) Snapshot 

Periods 

Decentralized No No 

West Virginia CIMS and other state 

systems (Pull) 

Snapshot 

Periods 

Decentralized No Yes 

Wisconsin Versifit (Pull) Nightly 

Transactional 

Centralized Yes Yes 

Wyoming Choice (Push) Snapshot 

Periods 

Centralized Yes No 
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Appendix B – District Capability Matrix Data 
Attached is the excel file containing all of the data recorded in the District Capability Survey application.  

The data can be imported into Excel Pivot Tables for data analysis beyond the reporting capability of the 

District Capability Survey SharePoint Application.  

 

Vendor Matrix All 
Responses.xlsx

 


