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Objectives

At the end of this session, the student should—

4.1. Distinguish conceptualization from operationalization.

4.2. Understand the differences of the following four levels of measurement and give an example of each: nominal, ordinal, interval, and ratio.

4.3. Be able to describe analytical methods used to conduct emergency management analytical studies, including their advantages and limitations. 

· Focus groups

· Group decision conferences

· Technology awareness

· Best practices research.

Scope

The last session outlined the scientific method, which is based mainly on controlled experimentation.  Formal experiments can be carried out in laboratory as well as field settings, but always involve a control group against which to compare the performance of the experimental group.  Much useful progress in the discipline of emergency management is based on analysis, which is a logical process with far fewer formal constraints than experimentation.  Typically, analyses are based on a logical framework into which is integrated information from a variety of sources.  Sources of information include experts, literature available from printed and electronic sources, and product and technology information.  Information is analyzed and evaluated using formal group decision processes and system simulations among other techniques.  Cost-benefit analyses, which are covered as a separate topic in this IG, are also coming into wide use, as government agencies are required to provide accountability for their programs.  The techniques covered in this section represent only a few analytical techniques available to the emergency management professional.  
Readings

Instructor and Students

Babbie, E. (1998). The Practice of Social Research. 8th Edition.  New York: Wadsworth Publishing.  (Chapter 5, Conceptualization and Measurement; Chapter 6, Operationalization; Chapter 7, Indexes, Scales and Typologies)

Reference

Dawes, Sharon S., Kelly Kristine L., Andersen, D. F., Bloniarz, P. A., Cresswell, A. M., and Galvin, M. J. (1996). Partners in State-Local Information Systems: Lessons from the Field.  State University of New York at Albany, Center for Technology in Government.  Pages 49-68.  Available from the Internet at: http://www.ctg.albany.edu/resources/rptwplst.html
Remarks

Objective 4.1.     Distinguish conceptualization from operationalization.

Conceptualization and Operationalization

Conceptualization is described by Babbie (1998) as “the mental process whereby fuzzy and imprecise notions (concepts) are made more precise.”  Example:  what do you mean by “stress” in the context of emergency management?

Operationalization is one step beyond conceptualization in that it develops operational definitions:  “the concrete and specific definition of something in terms of the operations by which observations are to be categorized.”  Example: “stress” is measured by using standard psychological instruments and a questionnaire developed for the purpose.

Objective 4.2.     Four levels of measurement and an example of each: nominal, ordinal, interval, and ratio.

Four Levels of Measurement with Examples

Level


Definition
Example

Nominal
Describes variable, the values of which differ from each other only in that each is none of the others


· Gender (male, female)

· Race 

Ordinal
Describes variable of which the values can be rank-ordered
· Socio-economic status (high, medium, low)

· Ranking of fire/rescue departments for overall efficiency



Interval
Describes variable the values of which fall into a scale each level which is the same distance from the levels just before and just after it
· Temperature on the Farenheit Scale

· I.Q. scores are frequently considered as interval data



Ratio
Describes variable which has all attributes of nominal, ordinal and interval variables and in addition has a true zero point


· Physical measures such as height and weight. 

· Temperature on the Kelvin Scale

Importance of Type of Data

Because they provide more precise measurement and lend themselves to more versatile statistical techniques, scores obtained from interval and ratio scales are preferable to those obtained from nominal and ordinal scales.

The statistical analyses which can be applied to interval and ratio data are more powerful than those which are derived from ordinal and ratio data.

The more powerful the statistical technique, the more likely is a researcher able to say that two groups differ in behavior. 

In general, disaster research data is gathered using data collection techniques described below (experts, interviews, surveys and secondary sources).

None of these techniques meet the strict standards of the scientific method; furthermore they develop data which is usually nominal or ordinal in nature—

· The measures used are not as powerful as laboratory studies (which typically generate interval and ratio data) and use the scientific method.

· These techniques do not differentiate the behavior of groups, in a statistical sense, as well as do laboratory studies. 

· They are efficient at describing behavior, attitudes, and levels of service.  

Frequently, survey, interview and observation data is summarized using descriptive statistics (means, ranges, etc.).
Types of Non-Experimental Data Gathering and Examples

Data Gathering

Activity
Description of Activity
Example

Experts


Recognized experts develop consensus findings on specified question(s) or topic(s).
Development of a priority list for improving emergency management services in a local jurisdiction. 

Surveys


Questionnaires containing a series of questions needed to evaluate a program or concept.


Questionnaire designed to ascertain the quality of service of a public safety agency.

Structured 

Interviews
Series of carefully developed questions used to conduct an interview, typically of a certain group (e.g., victims, public safety professionals).


Used to ascertain division of work assignments among a group of professionals in a public safety agency.

Secondary Sources
Documents and other information relevant to a particular program or topic.
· Internal agency documents

· Articles from professional publications

· Cost and budget data



Objective 4.3.    Analytical methods used to conduct emergency management analytical studies. 

Data Gathering Techniques for Analytical Studies 

Focus groups generate understanding of program needs, real uses of programs by clients, and opportunities for improvement.  Focus groups are exploratory in nature. Surveys (see session on this topic) are more appropriate when results need to be generalized to a larger population.  

Focus groups involve semi-structured, in-depth, group discussions of program clients.  

This technique was pioneered by companies in their marketing efforts.  Different focus groups are likely to produce different results. 

Group decision conferences, described below are a more formal and structured technique for obtaining the same kind of information which results from focus groups.

Group decision conferences are intensive, often computer-supported, working meetings, typically held over a one- to two-day period.

The process allows for a rapid elicitation and combination of expert judgment and baseline empirical data from multiple sources and multiple points of view.

They—

· Focus on improving group decision making.  

· Use a structured decision processes. 

· Use teams, commonly made up of three or more facilitators, who provide extensive,  expert support to the group.

Conducting an effective and useful decision conference is difficult because of the—

· Complexity of the problem

· Initial degree of alignment in the group (agency politics)

· Difficulty in obtaining baseline data.

Therefore, decision conferences are almost always more effective when planned and conducted by a neutral skilled facilitator.

Decision conferences are often held off-site to avoid interruptions and distractions of the workplace.  Experts from participating agencies should be included in the group because they share a stake in either addressing an organizational problem or in responding to an attractive opportunity.

The product of a group decision conference is usually a formal management or decision science model of the project or process under study.

Some of the more common purposes of a group decision conference—

· Defining organizational goals and priorities

· Making budget allocations

· Establishing five-year strategic plans

· Redesigning service delivery systems

· Developing new methods for performance appraisal

· Evaluating alternative reorganization plans

· Clarifying staffing assignments and priorities

· Predicting long-term effects of financing options

· Determining and allocating office space needs

· Identifying new products and markets

· Planning information systems.

Limitations include—

· Uncreative solutions (which tend to be more common with groups than with individuals) 

· Lack of candidness

· Lack of complete information.

Most limitations can be overcome with a good facilitator.

Technology Awareness.  An important project activity is to increase awareness of the potential that technology might bring to the project.

Best practices research aims at discovering innovative approaches to a problem or objective, often using technology. 

Ways to acquaint project staff with the capabilities of a candidate technology include—

· reviewing the relevant literature in both trade and technical journals 

· visiting trade shows 

· hearing presentations by organizations with exemplary systems 

· visiting organizations that have installed similar systems, arranging vendor demonstrations

· developing and demonstrating one or more prototype versions of a proposed system. 

Best Practices Research.  All projects need a best practices research component because problems being addressed in a project have almost certainly been dealt with, in whole or in part, by other agencies or organizations. 

Identifying and evaluating solutions already is an important early step in project planning.

It also has the purpose of letting participants learn what did not work well for others.

Interactive Activity

Have the students list three measures for each of the following concepts—

Quality of emergency medical service in a fire/rescue department

· Response time (mean and percent of responses over an arbitrary limit such as 10 minutes)

· Appropriate use of resources (e.g., the right vehicle sent to a particular incident, that is, an EMS vehicle and not ladder truck for a medical incident)

· Percent of personnel certified and/or trained in special skills (e.g., blood-borne pathogens) 

Post-incident (disaster) stress in emergency response personnel.

· Sick leave

· Assessment by supervisor

· Self reports (guided by written questionnaire)

· Assessment by mental health professional

Additional Information

Data Gathering Techniques. The following data gathering techniques are used by disaster researchers in the context of their research.  These do not include laboratory experiments and quasi-experiments which are covered elsewhere in this IG.

Experts are used when objective, factual data are insufficient to make judgments about program outcomes and activities, or when the assessment of such data requires the judgment of experts.  A criterion for accepting expert judgment is that it is shared by other experts: hence, program evaluation (see Session 13) uses a panel of experts. Experts should be disinterested, skeptical and inquisitive, and able to discuss the initial findings with other experts in search of a consensus. 

Surveys are paper-and pencil instruments, containing a series of questions needed to evaluate a program or concept. Most concepts are measured through questions and statements.  Questions may take one of two forms.  Closed-ended questions are easily processed, but sometimes overlook alternative answer categories.  Open-ended questions afford a wider range of responses, but they are more difficult to process and may yield irrelevant answers.

Levels of Measurement.  Although it is assumed that the variables being measured by scientists exist in some measurable amount, the actual measurements of behavior will not perfectly represent this amount.  Different sets of rules of measurement produce different scales of measurement.  Measurements are classified into one of four scales.

With the nominal scale the variable is measured by being classified into a category. This scale represents the lowest level of measurement; individuals may be assigned to the same category even though they possess different amounts of the characteristic being measured. 

Variables whose attributes may be logically rank-ordered are ordinal measures; the numbers employed reflect relatively more or less of the variable being measured.  A rank of 1 means that one possesses more of the characteristic being measured than a rank of 2. 

The next highest level is interval scale measurement. With this scale, equal differences between assigned numbers correspond to equal differences in the true values of the characteristic being measured. A familiar example of this kind of scale is the Fahrenheit scale which measures temperature in degrees. Not many scales used in behavioral and political science research achieve true interval measurement.  Psychologists, for example, can not even agree whether intelligence represents this level of measurement scale.  

The highest level of measurement is the ratio scale.  It has a true zero point (which is the absence of the characteristic being measured), and intervals between measurement units are equal. Thus, it is possible to state that one thing has twice as much of the characteristic being measured than another.  Measurement scales for time (e.g., seconds), and length (e.g., meters) are familiar examples of this level of measurement. 
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