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Penn State’s IMPROVE model is a structured approach to facilitate problem solving, decision-making, and proc-
ess improvement teamwork.  The model is an expansion of the Plan-Do-Check-Act model introduced by Walter 
Shewhart and popularized by W. Edwards Deming.  This structured approach to teamwork has helped teams at 
Penn State to improve and redesign processes, programs and services.  
 
 
 

 
 
 

This issue of Innovation Insights presents an overview of many of the tools that can be used at different stages 
within the IMPROVE model.   For each step in the IMPROVE model, some questions are included to help your 
team start their discussion.  For each tool, this overview provides a brief statement of the purpose/function of the 
tool, and how to use it. 

PENN STATE’S IMPROVE MODEL

I - Identify and Select Process for Improvement
M - Map the Critical Process
P - Prepare Analysis of Process Performance
R - Research and Develop Possible Solutions
O - Organize and Implement Improvements
V - Verify and Document Results
E - Evaluate and Plan for Continuous Improvement

© 1994 The Pennsylvania State University

This model has been developed by and cannot by used or reproduced without permission of the Office of Planning and 
Institutional Assessment, Penn State University.

Tools for Organizational IMPROVEment 
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IMPROVE Model: Tools and Relational Issues 
 

 
1 Tools are paired with stages but many can be used for more than one stage of the IMPROVE model. 
2  Many of the relational issues listed are present at more than one stage of the IMPROVE model.  For more information, see  
Innovation Insights #7, A Structured Approach to Organizational IMPROVEment, and Innovation Insights #10, Leading for Continuous 
Improvement. 

Stage 
  

Goal Data Tools1
 Relational Issues2

 

I 
Identify and Select 
Process for   
Improvement 
  
  

Establish a clear 
scope and purpose 
for the project 

• Affinity Diagram 
• Brainstorming 
• Check Sheet 
• Is/Is Not Analysis 
• Pareto Chart 
• Stakeholder Communica-

tion: Surveys, Interviews, 
and Focus Groups 

• Establish a constructive 
group climate 

• Clarify roles, attendance ex-
pectations 

• Manage meetings effectively 
• Establish a shared under-

standing of the team’s pur-
pose 

M 
Map the Critical  
Process 
  

Clarify the current 
situation 

• Flowchart or Process Map • Establish norms for the con-
structive use of conflict com-
munication and sensitivity to 
diversity issues 

• Create Stakeholder Commu-
nication Plan 

P 
Prepare Analysis of 
Process Performance 

Assess process per-
formance and ana-
lyze the cause of 
problems that are 
identified 

• Histograms 
• Run Charts/Control Charts 
• Fishbone Diagram 
 
  

• Reinforce buy-in for the use 
of structured communication 
tools to encourage critical 
thinking and avoid premature 
conclusions 

R 
Research and Develop 
Possible Solutions 
  

Propose, assess and 
prioritize potential 
solutions 

• Benchmarking 
• Criteria Matrix 
• Multivoting 
  

• Reinforce equal participation 
and focused communication 
by assessing both the posi-
tive and negative aspects of 
potential solutions 

O 
Organize and  
Implement  
Improvements 
  

Plan and conduct the 
implementation of 
priority solutions 

• Gantt Chart 
• PERT Chart 
• Responsibility Matrix 

• Address organizational 
change issues by planning 
for stakeholder communica-
tion and their involvement in 
the implementation 

• Clarify responsibility for im-
plementation. 

V 
Verify and Document 
Results 

Assess the effective-
ness of solutions 

• Histograms 
• Run Charts/Control Charts 
• Stakeholder Communica-

tion 

• Maintain team momentum 
through the elapsed time 
needed for implementation 

E 
Evaluate and Plan for 
Continuous  
Improvement 

Share lessons 
learned; anticipate 
future improvements 

• Many of the above tools • Stakeholder Communication 
• Encourage closure by cele-

brating the team’s success 

2 
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IDENTIFY & SELECT PROCESS FOR IMPROVEMENT 
 
 TOOLS:  

• Affinity Diagram 
• Brainstorming 
• Check Sheet 
• Is/Is Not Analysis 
• Pareto Chart 
• Stakeholder Communication: Surveys, Interviews, and Focus Groups 

 
It is key that you select a process for improvement that will provide a return worthy of your team’s effort.  A 
thorough analysis at the start will ensure that your team’s time will be well spent. 
 
Definitions 

Stakeholders 
Those groups of people who have an interest in what your unit does; also those groups of people who 
have expectations about what your unit does. 
 
Customers 
A specific group of stakeholders, those who are the direct recipients or users of your products or ser-
vices; may also be called clients, constituents, guests, or  some other term. 

 
 

Questions to start your team’s discussion 
• Whom do you serve? Who are your customers, clients, or constituents (internal or exter-

nal)?  
• What services or products do you provide to your customers, clients, or constituents?  

What do your products or services do or make possible for them? 
• What do they expect of the services you provide?  
• What processes are in place to meet or exceed those expectations?  
• Who are your suppliers, those who provide input for your processes?  What information 

do you provide to them?  What information do they need from you? 
• Who are your unit’s other stakeholders?  What do they expect? What information do you 

provide to them about your unit, and your products and services? 
• Do you have information from your customers or co-workers that indicates that some of 

the processes are not meeting expectations?  
• Which processes are within the scope of your unit’s control?  
• Which process will give you the most improvement for your effort?  
• Is there a group of people who know enough to improve this process?  
• Does your workplace welcome change?  
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1. Working individually, have participants brainstorm 

ideas or issues and record each idea on a sticky 
note.  Use a noun and a verb, and avoid using sin-
gle words. 

2. Have participants post their sticky notes on a large 
sheet of paper or other flat surface. 

3. Without talking, have participants sort the sticky 
notes into related groups with common themes.  
Concentrate on meaning and connections. 

4. Divide large theme groupings into smaller groups 
based on sub-themes. 

5. Write a concise phrase or sentence that describes 
the grouping’s central idea on a larger or different 
color sticky note and place that as the header for 
the group. 

6. Check to see if any new ideas fit into the grouping. 
  

 

Affinity Diagram:  Generate and organize a large number of ideas.  

 
Brainstorming:  Generate new ideas among team members 

• Clarify issue to be brainstormed. 
• Review guidelines for brainstorming: 

− No criticism, discussion, or evaluation 
− The more ideas the better 
− Be creative 
− Build on others’ responses 
− Record all ideas for group to see 

• Select type: 
− Silent– each participant works individually for a few minutes; write each idea on one index card or 

sticky note; then share with the group, either round robin or through a facilitator 
− Round Robin– each participant shares one or a few (but not all) of their ideas; when all have had 

an opportunity to share, individuals can share more ideas 
− Spontaneous– all participants call out their ideas as they think of them; some participants may 

dominate the group 

• Do it - quickly. 
• Discuss only to clarify, not to critique. 

Affinity Diagram 

 

Communication Information 

Encourage 
Feedback 

Good Listener 

Share Success  

Share Information 
Across Units 

Clear Direction 

Data Collection 

Keep Notes 

Update Process 
Manual 

Set Standards 
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Check Sheet:  Track the frequency of a particular event over time.  
  
 Example 
  Goal: Reduce Interlibrary Loan (ILL) information phone calls by putting answers to most  
   common questions on the web 
  Data to be collected: Types of questions asked in phone calls 
               
                                    
 
 

               
 
 
  

Is/Is Not Analysis:   Sharpen the definition and scope of the issue at hand. 
Answer the following questions about the issue before the team: 

− Who is/is not affected? 
− What are/are not symptoms of the problem? 
− When is the problem observed/not observed? 
− Where does the problem occur/not occur? 

5 

1. Agree on data to be collected: 
− Categories and definitions– how 

should those collecting the data 
categorize their observations 

− Time period for data collection– 
make sure your time period is long 
enough, and a typical time period, 
to provide good data 

2. Design form for data collection. 
3. Make observations to collect data. 
4. Calculate percentages for each category 

from raw data; this can be used in con-
structing a Pareto Chart. 

 

Types of Questions 
Asked 

Number of 
Phone Calls 

Percent of Total 

How do I cancel my 
book request? 

4 16 

How long will it take 
to get an ILL book? 

12 48 

How do I request an 
ILL book? 

7 28 

Other 2 8 

Total 25 100 

Check Sheet 
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Pareto Chart:   Rank issues that have been identified from most significant to least, to identify which will yield the 
greatest return with improvement. 

 
 
 
 
Stakeholder Communication -- Surveys, Interviews, and Focus Groups:  Collect additional data from stake-
holders. 

Survey:  a questionnaire with standard questions; it may be written or someone may ask the questions and re-
cord the answers. 
 
Interview:  one individual asks another a set of questions, but may ask additional questions for clarification or 
additional detail as the interview progresses. 
 
Focus group:  a group of people guided by a moderator or facilitator in a discussion to provide information and 
feedback on a specific topic. 
 

 Note: Steps 1-3 apply to data collected in interviews 
or a survey. If you have used and completed a check 
sheet, you will be able to go directly to step 4. 
1.  Examine all data, for example, the greatest number 
of  dissatisfied responses or items mentioned most fre-
quently as problems. 
2.  Determine categories; sort data by categories. 
3.  Add total responses in each category. 
4.  Draw horizontal and vertical axes for a bar chart. 
5.  Enter data along the horizontal axis, beginning with 
the category containing the highest number of re-
sponses; each bar represents frequency of a single 
problem or concern. 
6. Add title and date. 
 
Pareto principle: A small number of factors (20%) 
cause most (80%) of the problems.  Pareto charts fo-
cus team efforts. 

Interlibrary Loan Team
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MAP THE PROCESS 
TOOLS:  

Flowchart (traditional and top down); also known as a Process Map 
 
 
One of the key pieces of data in your improvement initiative is documentation of the current process.  This 
should lead to understanding among all team members of that process, and represent all the steps in that process 
of which team members have knowledge. 
 
 
Definition 
 Process 

A sequence of steps to respond to a request or use resources (time, information, material, etc.) to pro-
duce and deliver the service or product a unit provides. 
 

Questions to start your team’s discussion 
• What are the steps you go through as you provide your product or service? 
• What is the sequence of steps from the time you receive a request or start a process to the time you de-

liver your product or service to your client?  
• How do you respond to missing or incorrect material or information? 
• Are there times between the steps when nothing is happening?  How long and frequent are these “wait” 

states? 
 
 
Flowchart:  Represent the steps in a process or procedure graphically. 
 

 

Steps to develop a flowchart Pointers 
1. Identify boundaries − Starting and ending point 

− All steps between represented on the team/at the table 
2. Determine level of detail − Macro or micro 

  
3. List major steps − Show what actually is, not the ideal or theoretical 

− Arrange in sequence 
4. Draw a diagram − Symbols 

− Arrows 
− Only one arrow out of a process 
− No endless loops 
− No dead ends 

5. Review − Accuracy 
− Consensus 

6. Label − Title 
− Date 

8 
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Traditional Flowchart Symbols   
       
 

Start/Stop 
 
 
 
  Process step 
 
 
   

Decision step 
 
 
 
    
  Wait state 
 
 
 
   

Direction of flow 
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A Traditional Flowchart 
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2.0 Applications
submitted and

reviewed

3.0  Interviews
conducted

4.0  Candidate
selected

5.0  Offer
extended and

accepted

1.0 Job opening 
identified 
and posted

2.2  Search committee 
reviews applications

2.3  Search committee 
selects candidates to 

interview

2.4  Search committee verifies 
candidates with HR

2.5  HR approves 
interviews

4.1   Search committee 
makes selection

1.2   Supervisor 
appoints search 

committee

1.3   Search committee 
notifies HR rep

1.4  HR rep reviews job 
description, forwards to search 

committee for approval

1.5   HR posts approved 
job description

1.1   Supervisor 
decides to fill vacancy

2.1  Applicants post job 
applications on-line

4.2    Supervisor notifies 
HR and negotiates salary

5.1   Supervisor makes 
offer to candidate

5.2   Candidate accepts 
offer

3.1  Search committee 
interviews candidates

A Top Down Flowchart 

Penn State’s Staff Hiring Process 

Note:  A top down flowchart often reflects an ideal situation.  You may need to develop a traditional 
flowchart to analyze the current situation, and then a top down flowchart to describe the improved or 
reengineered process. 
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PREPARE ANALYSIS OF PROCESS PERFORMANCE 
 
TOOLS:  

• Histograms 
• Run Charts 
• Control Charts 
• Fishbone Diagram 

 
In this stage, you are identifying a way to measure a unit’s performance (and the improvement of that perform-
ance), and gathering baseline data of those measurements.  You are also looking for the ‘root causes’ of any 
unsatisfactory performance. 
 
Definitions 
 Data 

A way of measuring a unit’s performance, and improvement of that performance. 
 
 Root cause 

The underlying, fundamental cause of a process performance problem.  When you identify the root 
cause and make improvements to address it, the problem will be solved and will not resurface else-
where. 

 
Questions to start your team’s discussion 

• What data would you like to have about your work unit’s performance to know how well you are 
meeting stakeholders’ expectations? 

• What change in those measures would indicate improvement? 
• In choosing a product or service, what are specific client, supplier, and other stakeholder expecta-

tions for your product or service? 
− What do clients, suppliers, and other stakeholders realistically expect with regard to your 

product or service? 
− Ideally, what would clients, suppliers, and other stakeholders like to see in your product 

or service?   
• What are specific client, supplier, and other stakeholder satisfaction or performance measures re-

garding their expectations for your product or service?  For example: 
− Quality 
− Courtesy in dealing with them 
− Cost 
− Sharing of status information 
− Time from order to delivery 
− Error rate 
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Example 
Over 10 days, you have asked those picking up Interlibrary Loan books 
to complete a satisfaction survey.  The data is shown in the table on the 
right.  You counted the occurrence of a particular event each day, in this 
case the number of dissatisfied clients.  You decided to use the tools be-
low to analyze your data. 
 
 
Histogram:  Display a summary of the frequency of occurrences; a ver-
tical bar chart. 
1. List your data points in increasing order. 
2. Identify the lowest and highest value data point. 
3. Subtract the lowest value from the highest to determine the range of 

your data. 
4. Divide this range into an odd number of equally sized categories 

(known as ‘classes’).  The key is to have categories/classes of equal 
size, and have each data point fit in only one category.  You can create these categories manually, 
starting with your lowest value 
(or a value close to it) and add-
ing the same amount 
(approximately equal to your 
range divided by the number of 
categories) until you have in-
cluded your largest value.  
Mark these categories on the x 
(horizontal) axis. 

5. Count the number of data 
points in each category or class, 
and mark the y (vertical) axis 
with values to reflect the small-
est to largest number of data 
points in the categories. 

6. For each category on the x axis, 
draw a bar to reflect the number 
of data points in that category 

 
 
For more information on constructing histograms and calculating classes, see Brassard and Ritter, 
The Memory Jogger II. 
 

Day Number of Dis-
satisfied Clients 
(Events) 

1 15 

2 19 

3 15 

4 25 

5 17 

6 10 

7 8 

8 13 

9 12 

10 15 

Histogram - Number of Events
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R un C ha rt  -  N um be r o f  Ev e nts  
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Run Chart:  Display performance 
over time to identify trends, pat-
terns, and variations; a line graph. 
1. List your data points in chrono-

logical (time, day, month, etc.) 
order. 

2. Set up the x (horizontal) axis to 
reflect chronological points 
(time, day, etc.). 

3. Set up the y (vertical) axis to 
reflect the range of values of the 
data points. 

4. For each chronological point on 
the x axis, plot the value of the 
data point for that time or day 
on the y axis. 

Control Chart:  Display of performance over time (run chart) that also contains up-
per and lower boundaries of expected performance, based on past performance, 
within the system.  The type of control chart you construct will be determined by the 
type of data (attribute, such as number of errors, or variable, such as length of time)   
and type of sample (fixed size or changeable).  For more information on the different 
types of control charts and how to construct them, see Brassard and Ritter, The 
Memory Jogger II. 
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15 

6/26/98
E:\USERS\HRDC\REPOSI~1\PROGRAM\CQI_001\ILLFISH2.AF3

Too many days to 
complete request for 

interlibrary loan 
materials

EquipmentMaterials

EnvironmentProcedures

Lender

Delivery

Record keeping

Suppliers choices

Non-availability

Hard to find

Poor copy quality

Slow

Lack

Awkward

Policy

People

Levels

Training

Number

Verification

Time restrictions

Communication

Breakdowns

INTERLIBRARY LOAN ROOT CAUSES

too many steps
paper files

reprocess unfilled requests
don't use fastest suppliers

over-dependence on  
consortial relationships

priorities
limit quantity  
of requests

request not forwarded
lack of policy information

lost in mail
wrong item

not sent
incomplete

printing
computers

queuing for 
computers

not enough  
computers

terminals  
unavailable

equipment problems
printers down
systems down

systems don't communicate
system failure to send requests
request "lost" on system

not updated system
held up on computer

different work levels
job assignments

help with new 
 technology

staff training

incorrect citation
unable to verify

interruptions
vacation and  

sick days

leaving  
messages
can't reach 

 patron

not yet published
not circulating

superfiche

in use
too new

too many places to search

resent
copy unreadable

copy unclear first time

rare/old

1. Brainstorm possible 
causes (not solutions). 

2. Group causes into cate-
gories. The most com-
mon categories used are: 

∗ People 
∗ Equipment 
∗ Procedures 
∗ Materials  
∗ Environment 

Custom categories can be 
developed to fit a specific 
process. 
3. Draw a fishbone diagram 

(like the skeleton of a 
fish, with the effect at the 
head, a backbone, and 
smaller bones). 

4. Move causes identified 
to the fishbone diagram. 
Continually ask “why” 
after each cause to deter-
mine root causes, and 
use smaller bones to add 
the answers to the dia-
gram. 
 

Fishbone Diagram 

Fishbone Diagram: A graphic display of categories of causes that could be leading to a particular result 
or effect; relationship among the causes of the problem.  Also known as a Cause and Effect or Ishi-
kawa diagram, or the Five Whys approach.  
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RESEARCH & DEVELOP POSSIBLE SOLUTIONS 
 
TOOLS:  

• Benchmarking 
• Criteria Matrix 
• Multivoting 

 
Your team should be able to identify more than one possible way to improve the process you are working 
on.  The key, once you have identified several possible options, is to evaluate and select the most effective 
combination of options to arrive at the solution. 
 
Questions to start your team’s discussion  
 

1. Identifying possible solutions  
• Is information missing or incorrect? 
• Are there unnecessary steps? 
• Does each step add value to the process? 
• Are any steps duplicated? 
• Are steps in logical sequence? 
• Are there unnecessary layers of approval? 
• Are there overlapping paper and electronic processes? 
• Is all paperwork necessary? 
• Are multiple people responsible for the same task? 
• Does the process take too much time? 
• Can you reduce wait time? 
• Do unnecessary complications or delays exist? 
• Where are the bottlenecks—places where everything backs up or slows down? 
• Is there rework being done? 
• Can you provide a new or better product or service? 

 
You may have answered some of these questions when you developed your baseline flowchart.  
Improvements and innovations that are identified and implemented early in the analysis are called 
“low hanging fruit.” 

16 
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2. Evaluating your possible solutions  
• What are the potential benefits of the solutions? 
• What could go wrong with the solutions? 
• What are the projected costs? 
• Have you gathered ideas from others involved in the process about how it can be im-

proved? 
• Are the solutions based on what you have learned? 
• Do the solutions address the causes? 
• Have you thought about eliminating or redesigning some of the steps in the process? 
• Have you identified ways to try out each solution? 
• Will the improvement address customer concerns? 

 
 
Benchmarking:  Compare your processes, procedures, services, and products to similar ones at highly 
successful organizations. 
 
 Data sources include:   

− Existing Public Information:  television, newspapers, trade journals; internal experts and stud-
ies; conferences and seminars; external experts 

− New Information:  searches and original research 
− Personal Contact:  meet with organizational representatives and exchange information 

 
Organizational sources include: 

− Internal:  compare with similar units in your organization 
− Competitors:  compare with similar organizations in the same sector 
− Functional:  compare with different organizations in other fields performing the same function 
− Generic:  compare to an organization with a process that has a similar activity 
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Criteria Matrix:  Systematically determine the feasibility of and likelihood of implementation for each proposed 
solution. 
 

 
 
 
Multivoting:  Prioritize or rank ideas. 

1. Follow brainstorming procedure. 
2. Examine posted ideas and combine similar items. 
3. Assign each member a number of “votes” (often one third of the total number of items to be voted 

upon). 
4. Members assign their votes to their preferred items; group can decide whether to allow only one vote 

per item, or allow multiple votes to be cast for one item. 
5. Select items with the most votes. 
 
If necessary, repeat steps three to five to narrow the list to a manageable number for further consideration. 

   
1. Review all of the constraints and cri-

teria for the solution. 
2. Develop additional Required and De-

sirable criteria. 
3. Estimate costs for each alternative. 
4. Construct matrix. 
5. Complete matrix by evaluating each 

possible solution in terms of each cri-
terion, using a 0 to 10 scale, + or -, or 
another approach. 

5. Calculate the final score for each al-
ternative. 

   
Note:  Only solutions or solution sets that 
meet all the required criteria should be 
recommended. 
  

  

Criterion Solution 1 Solution 2 Solution 3 

 Glossy  
brochure 

Provide 
breakfast/lunch 

Presentation to 
each unit head 

Required    

Cost <$2000 $2000 
 
1 

$5 per person 
$4000 for 800 
0 

No $$ cost 
 
10 

Do by June 6 6 6 

<40 hours to 
produce 

80 hours 
 
0 

No significant 
time 
6 

20 hours 
 
4 

Desirable    

Flexible 0 6 6 

Provide  
customer  
feedback 

 
1 
 

 
4 

 
10 

Total score 8 22 36 

Criteria Matrix 

Task: Increase enrollment in CQI programs 
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ORGANIZE & IMPLEMENT IMPROVEMENTS 
 
TOOLS: 

• Gantt Chart 
• PERT Chart 
• Responsibility Matrix 

 
Once recommendations are accepted by those with the resources and responsibility to implement them, a plan for 
this implementation must be developed and executed.  Essentially, the improvement project needs to be managed. 
 
Definition 
 Project Management 

A means to identify and commit resources (time, money, people, facilities, etc.) to achieve an outcome 
within budget, on time, and within standards. 

Questions to start your team’s discussion  
• What steps need to be taken to implement the solutions and how long will they take? 
• Is there leadership support to move forward? 
• Are additional resources (e.g., money, staff, equipment) needed? 
• Is training needed? 
• Have the persons responsible for implementing the change given input about potential roadblocks or 

barriers, or factors that will facilitate the implementation? 
• Has a communication plan been developed to inform all the stakeholders about the proposed changes 

in the process? 
• What is the plan for monitoring the process once the change has been implemented? 
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Example  
Use a Gantt chart and PERT chart to plan for increasing enrollment in CQI programs through presenta-
tions to unit heads. 
 

Gantt Chart:  Show concurrent and sequential tasks with minimum total time to complete the  
project; a horizontal bar chart. 

 
PERT (Program Evaluation and Review Technique) Chart:  Show the critical path, the longest path 
with essential steps; for projects with many interactive steps. 

 
 
 
Responsibility Matrix: Assign responsibilities and set target dates for completion. 

 
  

1. Write tasks or responsibilities to be 
accomplished on the left side of the 
matrix. 

2. Along the top list the individuals, 
groups and stakeholders involved. 

3. Leave the last column to the right 
for deadline dates. 

4. Each task must have at least one 
person or group assigned the       
primary responsibility. 

Responsibility Matrix

Task

Agenda

Notebooks

AV equipment

Tent cards

Room setup

Angela Tim Janice Susan May Date

= Primary = Secondary = Need to know

5/11

5/8

5/11

5/11

5/12

.

.
.

.
.

.
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 VERIFY & DOCUMENT RESULTS 
TOOLS:  

• Histograms 
• Run Charts/Control Charts 
• Stakeholder Communication: Surveys, Interviews, and Focus Groups 

  
Repeat the pre-improvement data collection to provide information for an “after” assessment to compare with 
the “before.”  Use this to design the next iteration or implement the pilot system-wide.  Also use this data to 
share the information about your team’s accomplishments. 
 
 
 
 
 
 
 

EVALUATE & PLAN FOR CONTINUOUS IMPROVEMENT 
TOOLS:  

Many of the previously listed tools 
 
The opportunities for improvement don't end once your process has been improved.  Change is continuous and 
improvement needs to be continuous as well. 
 
Questions to start your team’s discussion 

• Now that you have a solution in place, how do you continue to evaluate and improve your 
process? 

• Where are there other areas for improvement? 
• What lessons have been learned about process improvement? 
• How can you continue to utilize the skills developed by the team members? 
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