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Introduction 
Purpose 
The purpose of the MAIS BI Metrics Framework is to provide a consistent methodology for BI 
practitioners when gathering requirements for a BI project.  The metrics framework provides 
definitions for common BI terms, templates for documenting metrics, and techniques for 
facilitating requirements gathering sessions. 

Overview 
What if the University of Michigan could track course enrollments during registration each term 
and notify course administrators of the need for additional sections based on pre-defined rules?  
Better yet, what if we could predict course demand in advance?  Or improve student 
recruitment to yield the highest quality students while making efficient use of recruiting 
dollars?  What if we could track purchasing patterns and direct purchasers to the best price for 
the equivalent product?  Or could analyze research funding portfolios and predict the 
probability of future funding based on the state of the economy and the federal budget and 
then direct researchers to sources where they are most likely to get funded. 

These are examples of Business Intelligence, which is the process of collecting, structuring, 
analyzing and leveraging of data to turn into easy-to-understand information, enabling 
university leaders to make data-driven decisions.  
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Figure 11 

  

                                          

1 Davenport, Thomas H., Harris, Jeanne G, Competing on Analytics The New Science of Winning, Boston: Harvard Business School Publishing, 2007, pp. 
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Example: Course Trending 

 

 
Figure 22 
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BI Metric Framework Concepts 
From a macro perspective, the metrics framework approaches BI projects like a 
multidimensional cube by intersecting the concepts of Management (What), Governance (Why) 
and Measurement (How). 

 

 
Figure 33 

Management Dimension:  Encompasses the functions that are common to the university 
– Human Resources, Physical, Student Admin, etc. 

Governance Dimension:  Focuses on regulatory alignment, with attention to 
compliance, risk, accreditation and performance. 

Measurement Dimension: Describes the structures (measures, metrics, etc.) through 
which data is transformed into information. 

  

                                          
3 Wells, David L., Requirements Analysis for Institutional Intelligence, 2008, p. 1-12 
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Management Dimension – What we manage 
The management dimension provides the perspective to focus on a specific function or 
process.  The following are a sample of those functions that are managed at the University of 
Michigan.  Each function will likely have more than one business process associated with it.  
For example, Student Administration has business processes such as Class Scheduling, Degree 
Audit and Registration. 

 

 
Figure 44 

 

* Note: This preceding list is a sample, not an exhaustive inventory, of the functions at the 
University of Michigan. 
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Student Administration: This function is associated with Student Admin activities.  Business 
processes include activities such as: 

 Tuition and Fees 

 Financial Aid 

 Recruiting and Admissions 

 Student Orientation 

 Class Scheduling 

 Registration 

 Etc. 

 

* Note: This preceding list is a sample, not an exhaustive inventory, of the business processes 
within the Student Administration function. 
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Governance Dimension – Why we manage 
The governance dimension provides the perspective of the purpose of measurement.  Why are 
we measuring?  Mitigating risks (political, legal, and financial)?  Measuring performance?  
Compliance requirements (government, institutional)? The following are the subjects of the 
governance dimension. 

 

 
Figure 55 

  

                                          
5 Wells, David L., Requirements Analysis for Institutional Intelligence, 2008, p. 1-16 
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Performance: The process of assessing progress toward achieving predetermined goals.  For 
example, measuring course enrollment at the 3rd week by term over a five year period could 
expose a pattern of declining enrollment. 

Accreditation: A type of quality assurance process under which services and operations of an 
educational institution or program are evaluated by an external body to determine if applicable 
standards are met. For example, reports could be produced that demonstrate the 
requirements for student curriculum established by the accreditation organization are being 
met. 

Compliance: The process of conforming to a specification or policy, standard or law that has 
been clearly defined. For example, demonstrating through audit reports that factors such as 
ethnicity or gender were not considered during the admission process. 

Risk: The process of identifying, monitoring and limiting risks, which could include financial, 
legal and political. For example, analyzing retirement estimates for tenure track faculty could 
identify departments who need to increase the number of tenure track employees to fill the 
vacancy.  
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Measurement Dimension – How we measure 
The measurement dimension provides the ability to measure a goal.  This dimension has two 
sub dimensions.  The first is the characteristics to be measured – volume, effectiveness, cost, 
quality, etc.  The second is the timing of the measurements – leading indicators of future 
behaviors, lagging indicators of past behaviors, or current indicators of the present situation. 

 

 
Figure 66 
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Measures: A measure is a single data value that is quantitative in nature and associated with 
the thing that is quantified.  For example, 100 is a data value.  When given the context 
Number of students enrolled, it becomes a measure. 

Metrics: A metric is a set of measures that is based upon standard units and has sufficient 
context to provide information through sorting, grouping, filtering, summarization, etc.   
Number of students enrolled by term, academic level and academic program is a metric. 

References: A reference is a comparative value that gives meaning to a metric.  It is the 
basis by which a metric can be evaluated as good or bad.  References include thresholds, 
targets, previous values, etc.  The goal of increasing enrollment of freshman engineering 
students in the fall term by 5% from the previous year is a target or goal reference. 

Trends: A trend is a specific type of reference in which a series of metric values are compared 
over a span of time.  Trends illustrate patterns of behavior over time.  A five year downward 
trend in enrollment in the engineering program might indicate a need to increase recruiting 
efforts for this program. 

Indicators: An indicator is a metric that is used to evaluate performance against goals.  A key 
performance indicator (KPI) is used to evaluate performance against strategic goals.  
Engineering Program Enrollment might be an indicator of the overall health of the engineering 
enrollment process. 

Indexes: An index combines a basket of measures across a range of activities using a 
predefined calculation to generate a value that can be compared to a base time period.  
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Putting it all together 
Combining all of the dimensions helps to align the functions of the university and the 
management objectives.  The metrics framework helps to define what metrics are important to 
you. 

 The management dimension ensures all functions and business processes have been 
considered. 

 The governance dimension provides the focus to identify why the project is needed. 

 The measurement dimension provides the structure to answer two kinds of questions. 

o What kinds of measures are needed? 

o For what time frames are the measures needed?  

 

 
Figure 77 
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Requirements Checklist 
The requirements checklist establishes the boundaries of an effort by defining all of the things 
it will produce.  We can use the concepts of the management dimension, governance 
dimension and measurement dimension as a high level checklist when collecting high level 
requirements.  The purpose of this checklist is to ensure the right questions are asked when 
defining the metrics for an effort.  Instead of focusing on questions like “What metric do you 
want on this report?” questions should be broader and should encompass all dimensions of the 
metrics framework. 

Requirements Checklist 

 What are the objectives?  Why are you doing this? 

o Increased performance 

o Mitigate financial risk 

o Etc. 

 What are the capabilities?  What do you intend to get out of the project? 

o Plan 

o Predict 

o Learn 

o Etc. 

 What functions or processes are affected?  Who is affected? 

o Finance 

o Human Resource 

o Physical 

o Etc. 

 What kinds of measures?  How can we measure it? 

o Effectiveness 

o Volume/Count 

o Cost 

o Etc. 

 What time frames? 

o Past (Lagging) 

o Present (Positioning) 

o Future (Leading)   
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When participating in the interview process try to ensure you’ve considered each part of the 
checklist above.  For example, the interview may include questions such as “What goal are you 
trying to achieve”?  “How do these metrics enable you to make informed decisions”?  Perhaps 
you are trying to “improve the enrollment process and to understand what factors are most 
influential in the process”.  The answer provides answers to two parts of the checklist.  

 

Function 

  

Capabilities 

 Learn/Understand 

 Improve performance 

Objectives 

 Manage performance  

Measures 

  

Time Frames 
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Follow up questions might be something like “What functions or processes are involved with 
the enrollment process”?  “Who is affected”?  “Who can influence the enrollment process”?  
These types of questions help determine the function affected.   

 

Function 

 Student Admin 

 Class Scheduling 

 Enrollment 

Capabilities 

 Learn/Understand 

 Improve performance 

Objectives 

 Manage performance 

Measures 

  

Time Frames 
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The final questions should focus on how are we going to measure?  What are those metrics 
that can be used to “improve performance” or help us “understand which factors are most 
influential in the process”?  What are the time frames associated with the metrics?  Typically, 
leading time frames are used for predictive/forecasting types of activities, present time frames 
are used for monitoring/managing and lagging time frames are used for 
understanding/learning. 

 

Function 

 Student Administration 

 Recruiting and Admissions 

Capabilities 

 Learn/Understand 

 Improve performance 

Objectives 

 Manage performance 

Measures 

 Count of Enrollments 

Time Frames 

 Present (Positioning) 

 Past (Lagging) 

 

During this time, additional questions begin to arise.  What context do these metrics need?  
How frequently does this data need to be updated?  How sensitive is this data?  Who will own 
this metric? 

In our example, one of the metrics deemed important is the “Count of Enrollments”.  To add 
context, it might be helpful to see this metric by different dimensions such as Academic Level, 
Academic Program, term, etc.  It may also be useful to understand this in relation to time 
(date) so we can identify patterns in the data.  If we are using this metric to manage the 
enrollment process, then we would probably need a daily refresh of the metric.  Understanding 
the enrollment process historically may require a less frequent update schedule.  Who will be 
responsible for this metric and answering question about it? 
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To capture this type of information, we can use the following template when defining metrics. 

Name of the Metric Count of Enrollments 
Description A count of individuals who have enrolled for courses at the 

University of Michigan. 
Formula Count of EMPLID where enrolled status is true.   

* Additional transformation rules would be included. 
Processes Affected Student Administration 

 Enrollment 
 Class Scheduling 

Purpose / Capabilities Manage Performance 
 Plan 
 Understand trends 

Context / Dimensional Data  Term 
 Citizenship 
 Academic Program 
 Academic Level 

Refresh Rate Daily 
Metric Owner Office of Undergraduate Admissions 
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KPI’s versus Metrics (Eckerson, 2009) 
The difference between a metric and a KPI is that a KPI embodies a strategic objective and 
measures performance against a goal. The goals attached to a KPI are multidimensional: they 
have ranges that are encoded in software, a time frame by which the goals must be achieved, 
and a benchmark against which the goals are compared (See Table 1) 
 
Strategy KPIs embody a strategic objective                                                     Table 1 
Targets KPIs measure performance against specific targets. Targets are defined in 

strategic, planning, or budget sessions and can take different forms (e.g., 
achievement, reduction, absolute, zero). 

Ranges Targets have ranges of performance (e.g., above, on, or below target). 
Encodings Ranges are encoded in software, enabling the visual display of performance 

(e.g., green, yellow, red). Encodings can be based on percentages or more 
complex rules. 

Time 
frames 

Targets are assigned time frames by which they must be accomplished. A time 
frame is often divided into smaller intervals to provide mileposts of 
performance along the way. 

Benchmarks Are measured against a baseline or benchmark. The previous year’s results 
often serve as a benchmark, but arbitrary numbers or external benchmarks 
may also be used. 
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Summary 
The BI metrics framework provides a consistent methodology when gathering requirements for 
a BI project.  The important concepts to remember are why are we doing this, who is affected 
and what will the solution provide?  Keeping these key concepts in mind while gathering 
requirements will help ensure the solution provides the knowledge or information needed to 
better manage or understand processes and people at the university. 
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Glossary of Terms 
Term Definition 

Accreditation A type of quality assurance process under which services and 
operations of an educational institution or program are evaluated 
by an external body to determine if applicable standards are met 

Ad hoc reports Reports that allow the users themselves to create specific, 
customized queries. 

Alert The term used to define a machine-to-person communication that 
is important, urgent and/or time sensitive. 

Analytics The extensive use of data, statistical and quantitative analysis, 
explanatory and predictive models, and fact-based management to 
drive decisions and actions. 

Attribute  Additional information included with a dimension that is not used in 
defining the levels of the dimension. 

Balanced scorecard The balanced scorecard is a strategic planning and management 
tool that is used to align business activities to the vision and 
strategy of the organization, improve internal and external 
communications, and monitor. 

Business Intelligence The process of collecting, structuring, analyzing and leveraging of 
data to turn into easy-to-understand information, enabling 
university leaders to make data-driven decisions. 

Competitive advantage Competitive advantage is gained by exploiting the unique blend of 
activities, assets, market conditions, and relationships that 
differentiates an organization from its competitors. 

Compliance The process of conforming to a specification or policy, standard or 
law that has been clearly defined. 

Customer Relationship 
Management (CRM) 

CRM is a business approach that integrates People, Processes and 
Technology to maximize the relations of organizations with all 
types of customers. 

Data Dictionary A catalog of all data elements, containing their names, structures 
and information about their usage. 

Data Element The most elementary unit of data that can be identified and 
described in a dictionary or repository which cannot be subdivided. 

Data Mapping The process of identifying a source data element for each data 
element in the target data warehouse environment. 

Data Mart A repository of data that serves a particular community of 
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Term Definition 

knowledge workers. 

Data Mining The process of finding hidden patterns and relationships in the 
data. 

Data Warehouse A collection of data, from a variety of sources, organized to provide 
useful guidance to an organization's decision makers. 

Drill Down The process of finding more detailed data by displaying data at a 
lower level than was previously shown. 

Enterprise Modeling The development of a common consistent view and understanding 
of data elements and their relationships across the enterprise. 

ETL (Extract, Transform and 
Load) 

The process of getting data out of one data store (Extract), 
modifying it (Transform) and inserting it into another data store 
(Load). 

Forecasting The process of estimation in unknown situations. 

Framework A basic conceptual structure used to solve or address complex 
issues. This very broad definition has allowed the term to be used 
as a buzzword, especially in a software context. 

Gap Analysis The study of whether available business data supports business 
requirements. 

Granularity The level of detail of the facts stored in a data warehouse. 

Hierarchy Organization of data into a logical tree structure. 

Indicator A metric that is used to evaluate performance against goals. 

Key Performance Indicator 
(KPI) 

A measure of something that is strategically important to the 
business against a goal1. 

Lateral Thinking A problem solving method where you attempt to solve a problem 
by looking at the problem from many angles instead of tackling it 
head on in order to create and identify new concepts and ideas. 

Measure A single data value that is quantitative in nature and associated 
with the thing that is quantified. 

Metadata Data that describes that data in the data warehouse. 

Metric A set of measures that is based upon standard units and has 
sufficient context to provide information through sorting, grouping, 
filtering, summarization, etc. 

Model A model in science is a physical, mathematical, or logical 
representation of a system of entities, phenomena, or processes. 
Basically a model is a simplified abstract view of the complex 
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Term Definition 

reality. 

Predictive Model The process by which a model is created or chosen to try to best 
predict the probability of an outcome. 

Quantitative Data Also known as numerical data; is data measured or identified on a 
numerical scale. 

Query In terms of databases, it is the method to “ask questions” of the 
database.  The two most utilized methods to extract data are SQL 
(Structured Query Language) and MDX (Multi Dimensional 
eXpressions). 

References A comparative value that gives meaning to a metric.  It is the basis 
by which a metric can be evaluated as good or bad.  References 
include thresholds, targets, previous values, etc. 

Operational BI Delivers information to the point of business - the front lines of a 
business where information is used as part of an operational 
process. 

Slice and Dice A term used to describe a function at the core of multidimensional 
analysis.  Multidimensional tools allow users to view data from any 
angle. 

Standard Report A document characterized by information or other content 
reflective of inquiry or investigation, which is tailored to the context 
of a given situation and audience. 

Statistical Analysis The process of collection, examination, summarization, 
manipulation, and interpretation of quantitative data to discover its 
underlying causes, patterns, relationships, and trends. 

Strategic BI Provides performance metrics to management and executives, 
often in conjunction with a formal management methodology such 
as Balanced Scorecard or Six Sigma. 

Tactical BI Is the application of business intelligence tools to analyze trends, 
frequently comparing a specific metric (such as sales or expenses) 
to the same metric from a previous month or year. 

Task Force A task force (TF) is a temporary unit or formation established to 
work on a single defined task or activity. Originally introduced by 
the United States Navy, the term has now caught on for general 
usage and is a standard part of NATO terminology. Many non-
military organizations now create "task forces" or task groups for 
temporary activities that might have once been performed by ad 
hoc committees. 

Trends A specific type of reference in which a series of metric values are 
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Term Definition 

compared over a span of time.  Trends illustrate patterns of 
behavior over time. 

 
1 The goals attached with a KPI are typically multidimensional.   They generally have ranges that 
are encoded somehow in the reporting tool, a timeframe associated with a goal is targeted to be 
achieved and usually have a reference/benchmark to provide context (See Table 1). 
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