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	Introduction


Where Are We Now?

The District Data Team Toolkit is based on the Data-Driven Inquiry and Action Cycle. The Cycle provides the structure that takes data use within the district from asking the right questions to getting results. It is an iterative process in which the district acts on data to support continuous improvement. The Toolkit uses the steps of the Cycle to structure a progression through the model—you are now in Module 4: Knowledge.
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In the Knowledge step of the Data-Driven Inquiry and Action Cycle, a group engages in deeper analysis of the data and collaborates to begin using this new perspective to inform strategic action. The tools in this module can help a Team collaboratively refine questions that emerge from data analysis, articulate a problem statement, connect possible solutions with research, and lay groundwork for results-oriented action.

The most important parts about this transition from analysis to action is taking time to make sure all members of a group are clearly in agreement on the problem being addressed, and that an effort is made to connect the problem to research and to other district efforts to solve the same problem. Being purposeful during this step helps a Team avoid repeating past mistakes and strengthens its ability to take effective action.
Module Objectives

The Knowledge module will help a District Data Team:
· Clearly articulate a problem statement 
· Identify and explore root causes of the problem

· Cross-reference solutions with research and local knowledge

· Begin to capture information on the district’s improvement efforts
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	Clarifying the Problem


In the Inquiry module, the District Data Team formulates a number of questions for study and refines them through discussion and data analysis. During the Information module, the Team delves more deeply into the data and triangulates multiple data sources to get the best understanding possible of the issues at the heart of the focusing and clarifying questions. The Team may emerge from this analysis with a clear set of conclusions that address the initial focusing and clarifying questions. It may also generate a number of new questions raised by their investigation of the data.
Teams that want to explore the questions that emerge from the data analysis may want to engage with the root cause activities outlined later in this module to gain new perspectives on the factors that may explain the patterns, trends, or aberrations evident in the data. If this process does not help the Team gain agreement on the problem to be addressed, then it will likely reveal a need for more data or different questions, which would cycle the Team back to the Inquiry stage of the process.
Teams that emerge from the data analysis in the Inquiry module with strong conclusions may be ready to move toward planning action by first crafting a problem statement. 
Writing a Problem Statement

A problem statement can help the Team focus its work prior to validating potential solutions with research and then moving on to action. A problem statement can also help the Team communicate with stakeholders that will need to be engaged in this work, including students, families, teachers, and other school and district personnel. 
A problem statement can help the Team articulate:
· The original undesirable situation (the problem)

· The desired outcome (the goal)

· The underlying problem causing the original problem

· The solution to that underlying cause

Writing a problem statement can serve as a self-check to see if the Team is ready to move on. If the Team is all in agreement about the nature of the problem being addressed and how to best approach resolving it, writing a problem statement may be a fairly straightforward activity. However, the Team may find that while working through the process of writing a problem statement, Team members are not in alignment or agreement. In fact, frequently a number of ideas about how to address those issues are raised during the discussions. If that is the case, the Team will want to use one of the Root Cause Analysis activities in the next section to calibrate the Team and then return to 4.1.1T: Writing a Problem Statement.

One element of a problem statement involves describing the nature of the problem identified in the data analysis. Articulating the type of problem can help the Team think wisely about the best strategies to put in place to resolve it. Problems can be broadly categorized as relating to skills, attitudes, knowledge, and/or resources. 
However, ultimately, regardless of the specific nature of the problem, it is the adults in a district who create and maintain the learning opportunities for the students they serve. This includes not only teachers and principals, but all district employees, such as secretaries, facilities staff, central office staff, district leadership, and school committee members. Resolving problems with teaching, curriculum implementation, or resource allocation all involve shifting how adults throughout the district approach and conduct their work. Therefore, in articulating a problem statement, it is important that the proposal for addressing the problem paint a clear picture of how this will change–what the work needs to look like and how the district will help personnel make the needed changes.

From this angle, when identifying the solution to address the underlying problem, a district would be wise to first consider how it can reallocate existing resources and improve existing initiatives. The inclination is often to identify new strategies or initiatives, but the Team should first evaluate the efficacy and impact of current initiatives before adding new ones. A new initiative should be added only if it is unarguable that the need exists.

	Activity 4.1 Writing a Problem Statement

This is a collaborative process meant to help the Team discuss a problem in depth and write an agreed upon statement about how it will be addressed. 

(4.1.1T: Writing a Problem Statement)
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	Root Cause Analysis


Understanding Root Causes
Engaging in a root cause analysis can help the Team gain agreement on the exact nature of a problem it has identified, and/or on the best steps to take in addressing it. Before taking action, the Team needs to agree on the problem that needs to be fixed. This is rarely an easy task.
In simplest terms, a root cause is an underlying factor or condition that creates a problem and that, if addressed, would eliminate or dramatically alleviate the problem. A root cause analysis can help a group with widely varying opinions narrow the field of contributing factors until it agrees on what one(s) will yield the biggest bang for the buck if it acts on it. 
In mechanical systems, diagnosing a root cause is an essential part of the troubleshooting process before beginning work. For example, if a person’s car won’t start in the morning, s/he having a problem. There are a number of potential root causes of that problem until some further investigation is done. Among many other things, it could be possible that: 
· The battery cable isn’t connected

· The battery is dead

· The starter motor isn’t working

· The car is out of gas

Investigating each of these potential root causes helps to determine what is or is not the root of your trouble. Going through this effort is important, because replacing a starter motor after getting a tow to a repair shop would be an unnecessary expense if the real problem was simply that the individual spouse or teenager brought the car home with an empty tank of gas.

Naturally, discerning root causes for problems in education is not nearly as straightforward as this example suggests, and root causes are not always known. For example, a student’s low academic achievement could be the result of:

· Something the student is or is not doing

· Something the teacher is or is not doing

· Something the teacher’s support network, e.g., principal, coach, district central office, district processes, is or is not doing
· Something the student’s support network, e.g., family, friends, community, is or is not doing
· Something the physical learning environment is or is not providing
· A combination of the above

Researchers engage in rigorous discourse to discern the most significant factors behind student achievement and learning. Practitioners must do their best to tap the best available knowledge when trying to determine the root causes of problems in their own district.

Discerning the root cause of educational problems is a difficult task for another reason. People tend to have strong beliefs about problems in schools and how they should be solved. These beliefs are influenced by personal values, political issues, opinions about strategies tried in the past, and many other factors. Therefore, it is important for any group attempting to solve a problem to take the time to collaboratively get all issues surrounding it out on the table for discussion. 

Something to keep in mind is that in education, a problem with student achievement likely has a cause that lies in someone’s practice. A district cannot change the outcome (such as low test scores) without changing someone’s behavior. Like in the example about the car, the Team will be following a chain of cause/effect relationships to find where the work needs to be done. But unlike replacing a part in a car, computer, or other inanimate machine, the Team will likely end up determining that the root cause lies in processes or techniques that people in the system are using, but that, despite everyone’s best efforts, just aren’t getting the job done the way it needs to be done. While in some cases it may be that a process isn’t being implemented correctly, in other cases it may be that the right strategy hasn’t been applied in the first place. In order to change student outcomes, a district needs to change the actions of its personnel in concrete ways that lead to the desired outcome.
The collaborative tools shared here are meant to help the Data Team understand and agree on the issues that are most responsible for the problems it has have identified, in order to begin planning well-considered and researched strategies and engage people in the process of changing practice. These activities are not intended to be used to place blame on anyone in the system, but rather to understand where the most energy and attention should be placed in order to get different results. 
It should be noted that root cause activities are useful for analyzing the factors that contribute to success, as well as those that contribute to a problem. For example, if an initiative produced very strong results, engaging in these activities could help the Team capture lessons to scale up in other areas of the district’s work.

Overview of Root Cause Protocols

Below are five possible approaches for engaging in a root cause discussion, listed in order from simpler to more complex activities. Each has its own strengths and challenges when working with different groups. Read through them all and consider trying each of them out within the District Data Team to get an idea of how they work and how well they would engage other audiences. Any of them can be used with any sized group, but some general suggestions for use are below. 
In choosing the approach that is best for the situation, the Team will want to consider the complexity of the problem and the depth of additional analysis needed in order to gain agreement on the root cause. It will also want to ensure it has the time and facilitation skills required to conduct the activity successfully. 
· Why, Why, Why?—This protocol is a relatively quick and informal technique for identifying root causes of problems. It can be used by individuals or groups of 3–8 people, and requires little facilitation. This technique is especially useful to start a discussion and determine if there is disagreement among the participants. A more formal process should be used for in-depth discussion.
· 20 Reasons—This protocol works well with a large or small group. It enables the group to brainstorm many issues related to a particular problem and then carefully consider whether they are actual causes or simply excuses.

· Fishbone Analysis—This very formal protocol works well with groups of about three to five participants. The protocol provides the chance for the group to consider and discuss many possible explanations for a problem and enables participants to categorize causes. 
· Graphic Representation—This protocol enables a group to discuss, analyze, and display relationships among contributing factors. In essence, the group creates a visual representation of the problem or situation, including all the factors that influence it and possible solutions that have come to light during the analysis. This highly collaborative technique works best with groups of up to five people and requires a somewhat skilled facilitator.
· Dimensions Bulls-Eye—This protocol, derived from the Department’s Performance Improvement Mapping (PIM) process, is a lengthy but effective way to brainstorm possible root causes, sort them into one of three dimensions of district improvement, and prioritize key root causes for action. This process works best with a group 7–10 people and requires strong facilitation.
Each of these activities should steer participants toward evaluating the extent to which existing systems and structures are functioning as intended and genuinely impacting teaching and learning. The end result of any of these activities should be that the group has a clear and uniform idea of the problem, its potential root causes, and how the Team will proceed to take action.

Regardless of the method used to surface root causes, it is important for the Team to identify evidence that verifies its ideas. If the Team is not careful, it can unwittingly reinforce false perceptions and negative stereotypes. Thus, Team members should constantly ask each other “How do you know?” When available information and data have been consulted, the Team should discuss whether significant evidence exists to confirm the Team’s hypothesis about the causes. Without this self-check against valid evidence, the root causes that the Team identifies to target for action may not be deemed credible by stakeholders. 
After completing any of the Root Cause Analysis Protocols, the Team should return to the Writing a Problem Statement worksheet and prepare a newly aligned view of the problem and potential solution.

	Activity 4.2 Root Cause Analysis Protocols

These activities can facilitate the Team’s discussion of root causes. The protocols can be used in many different situations to explore problems in a collaborative way. The Team should select the approach that seems best for its particular group or situation, or create its own using these as templates.
(4.2.1T: Why, Why, Why?)
(4.2.2T: 20 Reasons)

(4.2.3T: Fishbone Analysis)

(4.2.4T: Graphic Representation)

(4.2.5T: Dimensions Bulls-Eye)


Facilitating the Process

The Team should think strategically about which groups to involve in the process of root cause analysis. While the District Data Team on its own could likely generate valuable insight on a problem, it is often best to engage those closest to the problem in the identification of the root causes that, if addressed, would improve the situation. As well-intentioned as the Team may be, it may miss valuable information by not going closer to the source.

For example, a district might consider having teams from a number of different schools engage in the protocols, then notice the patterns that emerge, and use that information to decide how to best leverage district resources. Whether school or district personnel are conducting the activity, the focus should always remain on the teaching and learning and those factors that most directly impact it. 
Each of these root cause protocols is based on the premise that adult behavior and district processes impact student learning outcomes. If we believe that all students can learn, and they aren’t, then we need to look at what we can do differently. While some root causes may indeed be out of the district’s hands, such as student mobility or the effects of poverty, the District Data Team needs to look very closely at how the district conducts the business of educating students and what aspects of this work may or may not be contributing to the problem at hand. When done well, engaging in a root cause activity can promote honest and sometimes difficult conversations about how personnel in all corners of the district conduct their work, including the members of the Team itself. 
However, participants frequently disagree about root cause explanations for the original problem, the sequence of causes and effects, or the relative importance of various possible causes during the brainstorming phase of this activity. The group may even come up with explanations that are directly contradictory to one another. This has some important implications for facilitating the process of discussing root causes.

· Any time a protocol requires brainstorming, keep the group focused on first listing as many ideas as possible. Do not allow debate, discussion or even comments like great idea at that time. Once all the ideas are generated, the group can then ask for clarifications, probe for greater understanding, and move past less important disagreements to focus on more significant points

· The Team should encourage and record dissenting views rather than immediately dismiss any that might arise. The subsequent discussion and reflection will sometimes reveal which perspective is more likely to be true. If this does not happen, the Team can consult research and local knowledge for more insight
· Many of the ideas generated in the activities should be regarded as biases, opinion, or conjecture until proven otherwise with data or research. The Team must objectively look at the assumptions it holds and check them against research, data, and expert opinion. Just because everyone in the group happens to agree does not mean any given potential root cause is right
· In fact, unlike cars that won’t start, we often don’t really know the right answer. The Team has to pick one potential root cause that, based on data analysis, research, and local knowledge, seems like it may make the most impact, and then try to resolve it. By monitoring progress, evaluating results, and continuing the inquiry process, the Team can model the truly adaptive nature of education where educators learn the work by doing it, and develop the answers together along the way

When designing the format for a discussion of root causes, a district may want to assign a facilitator who can help the group with these key points, as well help the Team: 

· Ensure all Team members have an equal voice in sharing observations of the evidence that has been gathered
· Put as much data on the table as possible, from high-level to fine-grained observations
· Challenge each other’s assumptions and generalizations by asking why and what’s the evidence? 

· Be prepared to be surprised
The Team might also consider engaging stakeholders directly in these discussions, as a way to gain new perspective on the topic as well as gain buy-in on the strategies that emerge from this work. This could be especially important if the Team is small and/or is not very representative of the stakeholders impacted by the problem, such as if it only consists of district-level personnel. 
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	Connecting to Research and Local Knowledge


Once the Team has clearly defined the problem and everyone has agreed to a general strategy to alleviate it, the Team might feel ready to move straight to building an action plan with specific goals, timelines, and data collection points. But, before moving on, it is important to begin making connections to research and local knowledge, looking outward for information that might be helpful in shaping the Team’s work. 
Connecting to Research and Local Expertise

By this point, the Team has clarified the problem and has articulated: 
· The original undesirable situation (the problem)

· The desired outcome (the goal)

· The underlying problem causing the original problem

· The solution to that underlying cause

Up to this point, the Team has worked on its own—or perhaps with some input from stakeholders—to identify the underlying problem and a proposed solution. Taking time to consult local experts, research literature, and others outside the District Data Team who have gone down the same path, can increase the effectiveness of the plan for action, as well as increase its credibility and validity.

The attached Problem Investigation Plan guides the Team to articulate the information it wants to gather prior to going out and getting it. Taking this step can help the Data Team maintain focus prior to diving in to what could be an overwhelming amount of research and information.

When consulting research, the District Data Team should be mindful that the Internet makes it much easier to connect to a wide range of scholarly research—however, not all research is good research. The District Data Team has a responsibility to ensure that the research it uses is credible, and as such should look for research from credible independent sources. 
4.3.2R: Educational Research Websites includes a list of useful websites that can connect districts to other websites with searchable educational research reports. This list, while by no means meant to be comprehensive, can serve as a starting place for gathering credible researched reports related to the problem the Data Team is addressing and interventions the Team is considering. In addition, Team members may want to consider tapping academic and/or research institutions directly, whether by linking to their own undergraduate and/or graduate institutions, or by connecting to those located in or near their district.
When identifying local knowledge and expertise that can further clarify the problem and aid the development of an effective action plan, the Team may want to consider:

· Who has credible perspectives and expertise related to this problem?

· Who has knowledge of relevant content, systems, and history? 

· Who has a solid understanding of the experiences of the stakeholders impacted by this problem? Who among the stakeholder group(s) itself may have valuable insight?
· Who does the Team not usually hear from, and whose expertise could be valuable at this point?

· Who can the Team trust to share knowledge and lessons learned that may deviate from what is commonly held as truth? 
	Activity 4.3 Problem Investigation
This activity helps the Team identify assumptions that need to be checked and questions that need to be answered about a problem or potential intervention. Several websites are provided to help connect the Team to related research.
(4.3.1T: Problem Investigation Plan)

(4.3.2R: Educational Research Websites)


Cataloguing Problems Under Investigation

The District Data Team can facilitate the endurance of a data-driven decision making initiative by beginning to capture the work and evidence from improvement efforts. This will allow the district to begin creating a database (either electronic or in file cabinets) of questions and problems people have addressed, strategies they have used, and the results of those efforts. In addition, having a systematic way of organizing the results of various inquiry processes will make it much easier to make connections to research in professional journals, books, and web resources. Using categories in a database will allow the Team to create a searchable catalogue of improvement efforts over time, removing the need to rely only on the institutional knowledge of district personnel.

The next activity is designed to give the District Data Team a systematic way to capture problems. The Team should begin by documenting information relevant to the inquiry process in which it is engaged. Over time the Team can collect information from other teams, as well as from its own subsequent inquiry processes. The way the Team elects to capture and share this evidence and knowledge is highly unique to its local systems, personnel, time, and resources. As the Team engages with the template, it will likely want to refine the categories and format to suit local needs and initiatives. However, beyond determining the exact headers on a template, the Team also needs to make a long-term plan for collecting, storing, and using this information. 
	Activity 4.4 Problem Catalog Template

This template contains a model for a catalogue of problems being addressed by groups throughout a district. 

(4.4.1T: Problem Catalog Template)
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	Module Summary


The Knowledge module is intended to strengthen the transition that a Data Team makes between initial data analysis and subsequent action. It is meant to help a group take a broad look at what it now knows, after having engaged in data analysis, and compare it to what else is known, prior to thinking about what do to next. Spending time and purposeful effort in the Knowledge step of the inquiry process can strengthen the Team’s understanding of the problem before it enters the Action step.
Essential steps in the process of turning information to knowledge are formally stating the problem being worked on and beginning to investigate strategies for improvement by consulting research and local knowledge and expertise. In order to accomplish these two items, it is frequently necessary to spend some time calibrating the entire Team around what the real problem is (or might be) by exploring perceived underlying root causes. These can be challenging conversations at times, so it is best to conduct them using a protocol designed to facilitate safe discussions about root causes. The Team should consider the value of engaging stakeholders in the knowledge-building phase, for example by including stakeholders in discussions of root causes.
The District Data Team should emerge from this stage in the process with a clearly articulated problem statement that outlines the original problem, the suspected cause, the goal for improvement, and a proposal for moving forward.

The next module, Action, guides the Team in articulating a logic model and crafting or revising a plan to take action on the identified problem.

For more information on this and other district support resources, or to share feedback on this tool, visit http://www.doe.mass.edu/sda/ucd/ or email districtassist@doe.mass.edu.[image: image10.png]



District Data Team Toolkit





A problem statement can help the Team focus its work prior to validating potential solutions with research and then moving on to action.





Resolving problems with teaching, curriculum implementation, or resource allocation all involve shifting how adults throughout the district approach and conduct their work.





In order to change student outcomes, a district needs to change the actions of its personnel in concrete ways that lead to the desired outcome.





If we believe that all students can learn, and they aren’t, then we need to look at what we can do differently.









