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Evaluation as the Art of the Possible 

Charles P. Friedman, PhD 
Office of the National Coordinator for Health 

Information Technology 
Department of Health of Human Services 
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This Talk 

Goal is to clarify and simplify… 
• Definitions and a vision 

– A view of evaluation that makes it possible 

• The gross anatomy of all evaluations 
• The range of methods 

– Objectivist and subjectivist methods 

• The range of evaluation questions in informatics, and 
generic study types to address them 
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One Key Definition 

**Information Resource** 
 
• Used generically to refer to the interventions, usually 

computer-based, that we design, build, deploy, and study 
in informatics 

• Information resources are “that which gets evaluated…” 
(but that doesn’t mean the evaluation is entirely focused 
on the technology) 

• Includes applications to health care, basic and clinical 
research, health professions education, and administration 
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Why Do Evaluation? 

• Evaluations, if well-performed, can tell us if 
information resources are making things better or 
worse 

• Evaluations can guide improvements of resources 
• Evaluations can validate needs 
• Evaluation is the “empirical science” of informatics.  

It tests the “fundamental theorem” of informatics: 
 
 

• Evaluations may be mandatory someday 
• Other reasons... 

( + ) > 
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Things to Keep in Mind As We Get Started 

• We expect too much of evaluation.  We expect studies 
to be definitive: to tell us exactly what to do, to pass 
ultimate judgment on an information resource, and to 
appeal to a universal audience. 

• In doing so, we set ourselves up to fail.  Successful 
evaluations need only be helpful to a identified 
audience for which the study is performed.  They need 
to inform decisions, not dictate them. 

• Rarely, if ever, is a single study (even a randomized 
trial) definitive. 
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A View of Evaluation that Makes It 
Possible 

• Evaluations are done for some group or groups--the 
audience(s) 

• Evaluations answer questions of interest to the 
audience(s) 

• Evaluations answer questions with data that can take 
many forms 

• Evaluation is an empirical process, using the methods of 
science 

• Evaluations are successful if they are informative to the 
audience(s) 

• “Research” findings of interest to the general community 
are a frequently-occurring serendipitous by-product 
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What Folks in Informatics Often Want to 
Know 

• Is there a need for the resource? 
• What functions should be built into the resource to 

meet the identified needs? 
• Based on performance of prototypes, does the 

resource have potential to meet the needs? 
• Once deployed, is the resource working as intended 

and how can it be improved? 
• Is it making things better or worse? 
• Are the differences those envisioned by the 

developers? 
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The Potential Audiences:  Who Wants to 
Know These Things? 
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Evaluation 
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Formal and Informal Evaluations 

• In the real world, much evaluation is done informally 
• Formal studies are the domain of today’s discussion 
• What is studied formally is determined by the interests 

of persons with authority: what these persons want to 
know (and not to know), and what they are willing to 
pay for 
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What Gets Studied Formally 

The single most important determinant of the outcome of a 
study is what issues get on the table. 

 
So what gets on the table? 
• What’s of interest to various stakeholders: 

– the funder of the evaluation 
– the management of the organization 
– users and consumers 
– the evaluator (Is this legitimate?) 

• An unforeseen, emergent serious problem or important 
decision that needs to be made 

• Issues related to open scientific questions 
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This Talk 

• Definitions and a vision 
– A view of evaluation that makes it possible 

• The gross anatomy of all evaluations 
• The range of methods 

– Objectivist and subjectivist methods 

• The range of evaluation questions in informatics, and 
generic study types to address them 
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The General Process of Evaluation 

"Contract" 

Questions Report Investigation Negotiation 

Decisions 
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The Process Expanded:  Negotiation and 
Contract 

• Identify the primary audience(s) and interact with 
them 

• Set general goals and purposes of the study 
• Identify, in general, the methods to be used 
• Identify permissions, accesses, confidentiality issues 

and other key administrative aspects of the study (IRB 
considerations) 

• Describe the result reporting process 
• Reflect this in a written agreement 

"Contract" 

Questions Report Investigation Negotiation 
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The Process Expanded:  Questions 

• More specific questions derive from the general 
purposes of the study 

• They will be grounded in the particulars of the 
information resource, its users, and what the 
stakeholders want to know 

• Questions should be 5-10 in number 
• They do not have to be stated as hypotheses 
• Depending on methods used, the questions can change 

over the course of the study 

"Contract" 

Questions Report Investigation Negotiation 
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The Process Expanded:  Investigation 

• Choose data collection methods that can address the 
study questions  

• There are two major families of investigational 
approaches:  objectivist and subjectivist 

• Although some studies use both families, typically 
you will choose one or the other 

"Contract" 

Questions Report Investigation Negotiation 
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The Process Expanded:  Report 
• Think of a report as the process of communicating 

findings: reporting is often done in stages 
• It doesn’t have to be a written document exclusively: 

could also include private and “town” meetings 
• Communication must be targeted at the audience(s) 

and conveyed in language they can understand 
• Report must conform to ground rules set forward in 

the evaluation agreement 
• A published paper is not necessary and may be 

inappropriate in some cases 

"Contract" 

Questions Report Investigation Negotiation 



17 

This Talk 

• Definitions and a vision 
– A view of evaluation that makes it possible 

• The gross anatomy of all evaluations 
• The range of methods 

– Objectivist and subjectivist methods 

• The range of evaluation questions in informatics, and 
generic study types to address them 
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The Great Schism 

The two families differ on philosophical 
grounds. 

 
Objectivist Approaches:  You can call them 

quantitative but don’t call them “objective”. 
 
Subjectivist Approaches: You can call them 

qualitative but don’t call them “subjective”. 
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Objectivist Approaches: Underlying 
Assumptions 

• Properties inhere in the object under study 
• An investigator can measure these properties without 

affecting the object.  The result should be independent 
of the observer. 

• Everyone agrees, or can be brought to consensus, on 
what is good and right 

• Numerical measurement is prima facie superior to 
verbal description 

Is bad! 

http://images.google.com/imgres?imgurl=http://www.virtualservices.com.au/images/thumbs%2520up.jpg&imgrefurl=http://www.virtualservices.com.au/testimonials.htm&h=217&w=150&sz=5&tbnid=bxGCL0vXK-sJ:&tbnh=101&tbnw=69&hl=en&start=37&prev=/images%3Fq%3Dthumbs%2Bup%26start%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.virtualservices.com.au/images/thumbs%2520up.jpg&imgrefurl=http://www.virtualservices.com.au/testimonials.htm&h=217&w=150&sz=5&tbnid=bxGCL0vXK-sJ:&tbnh=101&tbnw=69&hl=en&start=37&prev=/images%3Fq%3Dthumbs%2Bup%26start%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN


20 

The General Process of Evaluation 

"Contract" 

Questions Report Investigation Negotiation 

Decisions 
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Anatomy of an Objectivist Study 
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Underlying Assumptions: Subjectivist 
Approaches 

• When phenomena involve people and become 
complex, there is no a single truth about them 

• Different observers will disagree 
• Individuals and groups legitimately hold very different 

perspectives on what is good and right. 
• Verbal description is essential to portraying these 

varying perspectives 

Is okay! 

http://images.google.com/imgres?imgurl=http://www.virtualservices.com.au/images/thumbs%2520up.jpg&imgrefurl=http://www.virtualservices.com.au/testimonials.htm&h=217&w=150&sz=5&tbnid=bxGCL0vXK-sJ:&tbnh=101&tbnw=69&hl=en&start=37&prev=/images%3Fq%3Dthumbs%2Bup%26start%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
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The General Process of Evaluation 

"Contract" 

Questions Report Investigation Negotiation 

Decisions 
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Anatomy of a Subjectivist Study 
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This Talk 

• Definitions and a vision 
– A view of evaluation that makes it possible 

• The gross anatomy of all evaluations 
• The range of methods 

– Objectivist and subjectivist methods 

• The range of evaluation questions in informatics, and 
generic study types to address them 
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Toward a Cookbook Approach 

• Pick out the evaluation questions pertinent to your 
study (what to serve) 

• Choose the study design that matches these questions 
(the recipe for cooking it) 
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Five general categories of “things to 
study” 

Aligns generally with the life cycle of an information 
resource: 

 
1. Need for the resource: the status quo absent the resource 
2. Development process: the development team and methods 

employed 
3. Resource intrinsic structure: representations of the resource that 

can be inspected without running it 
4. Resource functions: how the resource performs in real or 

simulated use 
5. Resource effects: effects on users and their clients, and on 

organizations 
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Relationship Among the Categories of 
Evaluation in Informatics 

Is there a problem 
and does the 
resource appear to 
be capable of 
providing useful 
information or 
advice? 

No 

Is the resource, in 
the hands of typical 
users, capable of 
providing useful 
information or 
advice? 

Yes 

As deployed, does 
the resource change 
practice? 

Are the changes 
associated with 
improved outcomes? 

Yes 

Yes 

No 

No 

No 

Yes 

1. Need 
2. Development 
3. Structure 

4. Function 

5. User Impact 

5. Outcome 

http://images.google.com/imgres?imgurl=seasiancrafts.com/spiritworld/yemane%2520teaching%2520buddha.jpg&imgrefurl=http://seasiancrafts.com/spiritworld/buddha.htm&h=502&w=364&prev=/images%3Fq%3Dbuddha%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26sa%3DG
http://images.google.com/imgres?imgurl=www.disc.com/images/drain.jpg&imgrefurl=http://www.disc.com/dwhbroch.html&hl=en&h=300&w=240&prev=/images%3Fq%3Ddrain%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26sa%3DN
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Studying Need 

Prototypic questions: 
1. What is the problem, its characteristics and extent? 
2. Do different constituencies have different views on 

the problem? 
3. What information is relevant to solving the problem? 
4. Where is the information currently obtained?  To 

whom is the information delivered, when, and how? 
5. How is the problem solved now? 
etc. 
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Studying Development 

Questions largely derived from software engineering: 
1. Was a formal or informal design methodology 

defined? 
2. Were structured methods used for data and task 

modeling? 
3. What were the skill sets of the design team? 
4. What development tools were used and were they 

appropriate to the development task? 
etc.  
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Studying Intrinsic Structure 

Recall that this is study by inspection… 
 
Structural elements that can be studied: 
1. Input and output devices 
2. Interfaces 
3. Algorithms and inference methods 
4. Data and knowledge structures 
5. System architecture and link to other resources  
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Studying Resource Function 
• How the resource actually behaves in the hands of users 
• Focus is on what the resource can do 
• Function cannot be deduced by inspection of its 

structure 
• Nor can resource function be tested exhaustively in most 

cases of interest in the real world (NP-hard problem) 
• So the challenge to evaluation becomes a sampling 

problem: 
– Software features 
– Domain tasks 
– Users 
– Settings 

These are not independent 
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Studying Effect 

Can be seen in two ways: 
1. Changing the behaviors of individual or groups of 

users 
2. The outcomes that result from these changed 

behaviors 
 

Item 1 is necessary but not sufficient for Item 2. 
 
The “Fundamental Theorem” is an effect issue: 

( + ) > 
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Studying Effect 
Can include study of effects on: 
1. Users of the resource (Do care providers make better 

use of their time?) 
2. Clients/colleagues of the users (Are patients 

healthier?) 
3. Work groups (Are research teams more cohesive?) 
4. The organization as a whole (Does NIH grant 

funding increase?)  
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Contrasting Function and Effect Studies 

Studies of Consumer Health Information Resources: 
• Function:  Can patients with diabetes find information 

that experts judge to be relevant to their questions? 
• User behavior effect:  Do patients with diabetes 

monitor their glucose more frequently based on the 
information they find? 

• Outcome effect:  Are those who monitor more 
frequently in better control? 
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The Cookbook of Nine Study Types 
Study Type Focus Setting Sampled 

Tasks 
Sampled 
Users 

1. Need 
Validation 

Status Quo Field Real Anticipated 

2. Design 
Validation 

Design 
Process 

Lab None None 

3. Structure 
Validation 

Resource 
Structure 

Lab None None 

4a. Usability 
Test 

Interface & 
Navigation 

Lab Simulated/
Abstracted 

Proxies,   
Real 

4b. Laboratory 
Function 

Potential for 
Effect 

Lab Simulated/
Abstracted 

Proxies,    
Real 

4c. Field 
Function 

Potential for 
Effect 

Field Real Proxies,    
Real 

5a. Lab User 
Effect 

Users’ Stated 
Intentions 

Lab Simulated/
Abstracted 

Real 

5b. Field User 
Effect 

Actual User 
Behavior 

Field Real Real 

5c. Problem 
Impact 

Productivity 
& Outcomes 

Field Real Real 
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How the Types Differ 

Study Type Focus Setting Sampled 
Tasks 

Sampled 
Users 

Lab vs. 
Field 

None 
Simulated/Abstracted 
Real 

None 
Proxies 
Real 
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Setting: Laboratory vs. Field Studies 

• Laboratory Studies:  Are performed either in the 
workplace of the resource development team or an 
artificial environment constructed by evaluator to 
simulate the conditions under which the resource will 
be used. 

• Field Studies:  Are performed in the setting where the 
resource will be or is actually deployed: where the real 
work of health care, research, education, or 
administration is being performed  
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Tasks 

• Questions that users have or problems they encounter: 
– Does my baby need to go the doctor? 
– What disease does Mr. Smith have? 
– What is the 3D structure of this protein? 

• In evaluation studies that include users, tasks can be: 
– Simulated: invented for purposes of the study 
– Abstracted: based on real problems but abridged for purposes 

of the study 
– Real: what naturally occurs in the work environment 

• In evaluation studies that include users, tasks are 
always sampled somehow. 
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Users 

• Proxies: Developers, evaluators, students and “cheap 
labor” 

• Real: The persons for whom the resource is designed 
• Depending on the intent of the resource, real users 

could be: 
– Care providers 
– Patients 
– Researchers 
– Students 
– Administrators 
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Review: The Cookbook of Nine Study Types 
Study Type Focus Setting Sampled 

Tasks 
Sampled 
Users 

1. Need 
Validation 

Status Quo Field Real Anticipated 

2. Design 
Validation 

Design 
Process 

Lab None None 

3. Structure 
Validation 

Resource 
Structure 

Lab None None 

4a. Usability 
Test 

Interface & 
Navigation 

Lab Simulated/
Abstracted 

Proxies,   
Real 

4b. Laboratory 
Function 

Potential for 
Effect 

Lab Simulated/
Abstracted 

Proxies,    
Real 

4c. Field 
Function 

Potential for 
Effect 

Field Real Proxies,    
Real 

5a. Lab User 
Effect 

Users’ Stated 
Intentions 

Lab Simulated/
Abstracted 

Real 

5b. Field User 
Effect 

Actual User 
Behavior 

Field Real Real 

5c. Problem 
Impact 

Productivity 
& Outcomes 

Field Real Real 
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