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Magnitude Estimation: A method for measuring attitudes of satisfaction

Satisfaction
Clearly, satisfaction is a subjective, qualitative construct, and therefore difficult to measure.  Even so, the measure of satisfaction is widely used in commercial contexts (“customer satisfaction”), in information systems development and implementation (“user satisfaction” is often a surrogate for the effectiveness of a system), and of course in library and information science where we are interested in how satisfied patrons or clients are with our services, our products, and our information management and retrieval systems.  Satisfaction is critical to our research, and as such we need a precise and reliable way to measure it. 
How can it be measured?
The most common method for measuring satisfaction employs a category rating scale (CRS), such as the Likert scale in which subjects express their level of satisfaction by selecting a pre-defined value (satisfied, very satisfied, etc.) from an ordered scale.  CRSs employ ordinal levels of measurement, meaning that researchers assign ordered numbers to the points on the scale, but that there is no mathematical relation between the points.  This limits the sophistication of the statistics that can be applied to the data.  An alternative to the CRS is the magnitude estimation (ME) method, which employs a ratio scale, and thus allows for more sophisticated and precise measurement.
The Magnitude Estimation method

ME comes from the discipline of psychophysics where it is used to measure sensory perceptions like brightness or loudness.  In the mid-1960s the suggestion that ME could be used to measure social attitudes, opinions, and preferences was made.  In 1981, Lodge published research which supported this notion and which proposed refinements that would help researchers to verify the validity of their data. 

In ME the subject expresses their perceptions of stimuli relative to one another by (most commonly) assigning numbers or by using other modes of measurable response (such as force of hand grip) to each stimulus.  For example, the study by Bruce (1998) asked subjects to express their level of satisfaction with information seeking on the Internet using numerical estimates and force of hand grip estimates.  In doing this the subject creates a ratio scale that describes mathematically their spectrum of satisfaction, giving the researcher “the ability to use the more powerful methods of statistical analyses without violating assumptions of the data.” (Tillinghast, 1980).
The fundamental question is whether or not subjects are capable of using the ME scale correctly—they must be able to make judgments based on an internal continuum. This is certainly more difficult than the relatively easy-to-complete category rating type scales. Early research showed that subjects sometimes preferred category ratings to facing the task of placing things on an open-ended scale without any standard and according only to their own feelings.  It also identified that subjects sometimes used “simplifying strategies” of their own making when presented with ME tests, thus making the data collected less reliable (Schaeffer & Bradburn, 1989).  While we cannot generally answer the question about the capability of subjects, research by Eisenberg (1988), Bruce (1998), and others presents cross-modality validation, a method which determines statistically whether or not the data subjects have provided  is reliable and valid.  Cross-mode validation asks a subject to express their perceptions of various stimuli using two or more modes of response.  The consistency of a subject’s internal continuum, or their ability to evaluate their perceptions, is revealed by statistically comparing the sets of data. (See Eisenberg (1988) and Bruce (1998) if you are interested in the details of this analysis).
In summary, ME is harder to administer than category rating measures, and will require more effort on the part of the subject.  However, if cross-modality analysis validates the method, the ability to do complex statistical manipulation of  the collected data will provide more accurate and meaningful results. These precise results also allow researches to better investigate correlations between satisfaction and other variables (education levels, training, age group, frequency of use, ethnicity, etc.)
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For better and more detailed information…
The literature on this subject is found throughout the social sciences (evidenced by the different journals referenced).  I have included more than two references because I found I needed all of these to get an understanding of the topic.  Some of the articles provide a more general overview (Tillinghast) and others have a wealth of information but are heavy on the statistical math (Bruce, Eisenberg).
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