
 Revised: April 28, 2003  

Rockefeller College 
University at Albany 
 
 
 

 
 

PAD 705 Handout: Excerpts from Measurement in the Social 
Sciences (1980) by Richard A. Zeller and Edward G. Carmines on 

Factors Analysis 
 

Derived from Chapter 2 
 
As noted in Chapter 1, alienation has been conceptualized as containing four separate theoretical dimensions: 
Meaninglessness, Powerlessness, Normlessness, and Social Isolation. Neal and Groat (1974:550-2) constructed the 
conceptual definitions of these four dimensions of alienation as follows: 
 

The meaninglessness scale was designed to tap the perception of broader social and political events as 
overwhelmingly complex, without purpose, and lacking in predictability ... Powerlessness was 
conceptualized as a low expectancy for control over the outcomes of events. The specific empirical 
reference for the present measure, however, was limited to the political and economic spheres ... 
Normlessness was defined as a high expectancy that socially unapproved behavior is necessary in goal 
attainment. The content of the items emphasized the necessity of either coercion or deception in achieving 
socially desired political or economic goals ... The social isolation scale ... emphasized the view of social 
relations as impersonal, non-re and unfriendly ... 
 
The empirical referents for our alienation scales thus range from the broader political and economic spheres, in the 
cases of powerlessness and normless ness, to the more immediate and primary relationships in the social isolation 
scale. The variation in item content should facilitate our assessment of patterns of stability and change in kinds and 
degrees of alienation for our subjects. 

 
The content of the items designed to measure these four conceptual dimensions of alienation are presented in Table 
2.1. Neal and Groat collected data on these 36 questionnaire items for 334 married women in the Toledo, Ohio, 
metropolitan area in 1971. 
 
Table 2.1. Item content for measures of dimensions of alienation 
 
Measures of Meaninglessness 
 

1. The international situation is so complex that it just confuses a person to think about it. 
2. One should live for today and let tomorrow take care of itself. 
3. It's hard to sleep nights when you think about recurrent crises in the world and what would happen if they exploded. 
4. With so many religions around, one really doesn't know which one to believe. 
5. The only thing one can be sure of today is that he can be sure of nothing. 
6. The tensions in the world today make one wonder whether he will be around in a few years or not. 
7. Current political events have taken an unpredictable and destructive course. 
8. Most people live lives of quiet desperation. 
9. In spite of what some people say, the lot of the average person is getting worse, not better. 
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Measures of Powerlessness 
 

1. A lasting world peace can be achieved by those of us who work toward it. (Reversed scoring) 
2. This world is run by the few people in power, and there is not much the little guy can do about it. 
3. There's very little that persons like myself can do to improve world opinion of the United States. 
4. Wars between countries seem inevitable despite the efforts of men to prevent them. 
5. The average citizen can have an influence on government decisions. (Reversed scoring) 
6. People like me can change the course of world events if we make ourselves heard. (Reversed scoring) 
7. More and more, I feel helpless in the face of what's happening in the world today. 
8. I think each of us can do a great deal to improve world opinion of the United States. (Reverse scoring) 
9. It is only wishful thinking to believe that one can really influence what happens in society at large. 
10. There's very little we can do to keep prices from going higher. 

 
Measures of Normlessness 
 

1. In order to get elected to public office, a candidate must make promises he does not intend to keep. 
2. Having "pull" is more important than ability in getting a government job. 
3. Those running our government must hush up many things that go on behind the scene if they wish to stay in office. 
4. In getting a good-paying job, it's necessary to exaggerate one's abilities (or personal merits). 
5. In getting a job promotion, some degree of "apple polishing" is required. 
6. Success in business can easily be achieved without taking advantage of gullible people. (Reversed scoring) 
7. In order to have a good income, salesmen must use high-pressure salesmanship. 
8. Those elected to public office have to serve special interests (e.g., big business or labor) as well as the public's interest. 

 
Measures of Social Isolation 
 

1. There are few dependable ties between people any more. 
2. Sometimes I feel all alone in the world. 
3. People are just naturally considerate and helpful. (Reversed scoring) 
4. The world we live in is basically a friendly place. (Reversed scoring) 
5. Most people are not really sincere in their relations with others. 
6. The way things are now, a person has to look out pretty much for himself. 
7. Most married people in our country lead trapped (frustrated) lives. 
8. Real friends are as easy to find as ever. (Reversed scoring) 
9. Most people seldom feel lonely. (Reversed scoring) 

 
Note: The response format for each item consisted of a four-point continuum: strongly agree -agree - disagree - strongly disagree. 
 
For a more complete description of these procedures and the corresponding inferences, see Neal and Groat (1974). 
A common factor analysis of their data resulted in four interpretable factors, as presented in Table 2.2. The 
numerical values in this table are referred to as factor loadings. A factor loading indicates the correlation between a 
variable and a factor. The greater the absolute factor loading, the stronger is the relationship between the respective 
factor and item. Hence, a factor loading is analogous to a correlation coefficient, for just as a large correlation 
indicates a strong relationship, a large factor loading means that the variable is a strong definer of the factor. (For 
the present, ignore the column labeled “h2.”) Hence, factor 1 is defined by Meaninglessness items 1, 3, 5, 6, 7, 8, 
and 9, and by Powerlessness items 2 and 7; factor 2 is defined by Powerlessness items 1, 2, 3, 5, 6, 7, 8, 9, and 10, 
and by Normlessness item 4; factor 3 is defined by Normlessness items 1 through 7; and factor 4 is defined by 
Social Isolation items 1 through 9, and by Meaninglessness item 8. [Factors are denoted either by Arabic numbers 
(factor 1) or by Roman numerals (factor 1).  On the whole, the factor structure in Table 2.2 corresponds with the 
way that the dimensions of alienation were differentiated theoretically. That is, with some exceptions, the items 
designed to measure Meaninglessness cluster together, the items designed to measure Powerlessness cluster 
together, and so forth. Moreover, these clusters of items are clearly distinguishable from one another, defining, as 
they do, separate factors. 
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Table 2.2 Factor analysis of alienation indicants: rotated solution 
 
 Factors  
Meaninglessness 1 2 3 4 h2 
1 .430 .090 .107 .159 .230 
2 .086 .132 .204 .042 .069 
3 .618 .003 .079 .084 .395 
4 .189 .169 .082 .201 .111 
5 .362 .296 .163 .201 .286 
6 .662 .090 .093 .202 .495 
7 .474 .126 .155 .125 .280 
8 .319 .135 .157 .310 .240 
9 .439 .154 .151 .272 .313 
 
 Factors  
Powerlessness 1 2 3 4 h2 
1 -.103 .383 .062 .068 .166 
2 .301 .684 .202 .090 .608 
3 .160 .760 .163 .032 .631 
4 .169 .270 -.009 .094 .111 
5 .194 .682 .174 .171 .562 
6 .045 .720 .157 .041 .547 
7 .420 .469 .163 .244 .483 
8 .012 .702 .214 .026 .539 
9 .200 .656 .191 .176 .538 
10 .131 .490 .129 .093 .283 
 
 Factors  
Normlessness 1 2 3 4 h2 
1 .209 .228 .616 .100 .485 
2 .165 .221 .480 .054 .309 
3 .200 .120 .508 .147 .334 
4 .061 .309 .507 .092 .365 
5 .012 .115 .558 .099 .334 
6 -.050 .171 .446 .155 .255 
7 .244 .174 .300 .108 .192 
8 .090 -.029 .285 .029 .091 
 
 
 Factors  
Social Isolation 1 2 3 4 h2 
1 .261 .208 .138 .507 .388 
2 .196 .056 .081 .567 .370 
3 .093 .147 .032 .429 .216 
4 .115 .144 -.039 .425 .217 
5 .133 .024 .037 .565 .339 
6 .250 .280 .193 .403 .341 
7 .099 -.019 .275 .499 .335 
8 .098 .084 .122 .630 .429 
9 .003 -.041 .192 .303 .130 
 
This brief example illustrates, then, how factor analysis can be used in the measurement process. It shows that 
results from a factor analysis are useful in determining whether indicants supposedly measuring the same concept 
define the same factor; conversely, it shows whether indicants measuring different concepts define different factors. 
IN order to explain the basic principles of factor analysis and demonstrate more fully how factor analysis can be 
used for purposes of measurement, this capture includes a step-by-step application of factor analysis to 
measurement in the social sciences. The particular issues in factor analysis that are considered include extraction 
procedures, communality estimates, the number of factors problem, rotation, and factor interpretation. 
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Characteristics of the unrotated factor matrix 
 
Earlier, the results of a factor analysis of 36 items designed to measure four dimensions of alienation were 
discussed. The interpretation of that factor analysis was intuitively plausible. The items designed to measure the 
concept "Meaninglessness" defined (that is, loaded strongly on) factor 1; the items designed to measure 
"Powerlessness" defined factor 2; and so forth. Ordinarily, researchers will name factors for the concepts those 
factors represent. For example, it would be common practice to name factor 1 "Meaninglessness." In order to arrive 
at the factor structure displayed in Table 2.2, we performed the two major steps in factor analysis: extraction of 
factors and rotation of factors. One procedure for extracting factors - the centroid technique - was described above. 
 
The extraction procedure itself did not result in the matrix of factor loadings presented in Table 2.2. Instead, this 
[Table 2.2] is the rotated factor matrix. The extracted but unrotated factor matrix, presented in Table 2.4, has 
several interesting properties. First, all the loadings on the first factor are positive and they have a mean value of 
.439. This factor could be considered a general "alienation" factor. Indeed, if one were to have extracted only this 
factor, one might argue that alienation is a uni concept. Such an inference, however, is hardly consistent with the 
data contained in the remainder of Table 2.4. On factor 2, the Powerlessness items are all negative and average 
-.273, the Social Isolation items are all positive and average .290, most of the Meaninglessness items are positive 
and average .167, and the Normlessness items are close to zero. Thus, this factor differentiates the Powerlessness 
items from the Social Isolation items, in that the Powerlessness items define factor 2 in a strong negative fashion, 
whereas the Social Isolation items define it in a strong positive fashion. Factor 3 differentiates the Normlessness 
items from the other items, as the Normlessness items define this factor in a strong positive fashion, whereas the 
remaining items have only weak negative loadings. Finally, factor 4 differentiates the Meaninglessness items from 
the Social Isolations items, in that the former have strong negative loadings, whereas the latter have strong positive 
loadings on this factor. 
 
Although there seem to be four significant factors that underlie these data, the four factors do not correspond 
perfectly to the four theoretical dimensions of alienation discussed earlier. The reason for this relates directly to how 
the factors were extracted in the first place. Because the first factor is fitted to the data to account for the maximum 
variance and each successive factor is maximally fitted to the residual variance, the extraction technique "often 
locates the first factor between independent clusters of interrelated variables" (Rummel, 1970:373; italics in the 
original). That is, most of the variables usually have moderately strong positive loadings on the first factor because 
this factor is extracted so that it maximizes the variance of all the variables. Consequently, the different clusters of 
interrelated variables – like the four dimensions of alienation – are undifferentiated on the first factor. The different 
clusters will tend to have loadings different in sign on the second subsequent factors, which can be observed in 
Table 2.4 for the alienation data.  
 
Table 2.4. Extracted but unrotated factors of alienation indicants 
 Factors  
Meaninglessness 1 2 3 4 h2 
1 .368 .197 -.078 -.222 .230 
2 .232 -.036 .110 -.035 .069 
3 .352 .277 -.120 -.424 .395 
4 .318 .082 -.062 .003 .111 
5 .513 .058 -.079 -.113 .286 
6 .485 .310 -.164 -.370 .495 
7 .418 .165 -.055 -.274 .280 
8 .434 .221 -.035 -.041 .240 
9 .482 .228 -077 -.152 .313 
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 Factors  
Powerlessness 1 2 3 4 h2 
1 .257 -.254 -.044 .182 .166 
2 .704 -.297 -.135 -.070 .608 
3 .647 -.436 -.145 .018 .631 
4 .288 -.059 -.155 -.021 .111 
5 .677 -.283 -.139 .064 .562 
6 .571 -.446 -.106 .105 .547 
7 .669 -.010 -.157 -.100 .483 
8 .562 -.457 -.037 .112 .539 
9 .673 -.260 -.118 .056 .538 
10 .472 -.225 -.090 .033 .283 
 
 Factors  
Normlessness 1 2 3 4 h2 
1 .554 -.029 .405 -.114 .485 
2 .450 -.066 .304 -.098 .309 
3 .454 .073 .339 -.087 .334 
4 .488 -.141 .326 .018 .365 
5 .367 -.024 .446 .020 .334 
6 .351 -.046 .339 .122 .255 
7 .401 .034 .128 -.116 .192 
8 .159 .063 .234 -.083 .091 
 
 Factors  
Social Isolation 1 2 3 4 h2 
1 .533 .277 -.084 .140 .388 
2 .407 .395 -.075 .205 .370 
3 .338 .209 -.101 .218 .216 
4 .313 .219 -169 .205 .217 
5 .338 .393 -.086 .250 .339 
6 .553 .156 -.041 .092 .341 
7 .370 .362 .159 .205 .335 
8 .426 .379 -.027 .320 .429 
9 .191 .218 .145 .160 .130 
 
 
To better interpret the data, the factor axes will be rotated. 
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