[bookmark: _Hlk43822272]Obtaining Item Analysis Statistics for Noncognitive Items Using SPSS Syntax

In this document I explain how to use SPSS syntax to obtain item analysis statistics for noncognitive items. See the document “Obtaining Item Analysis Statistics for Noncognitive Items Using SPSS Dropdown Menus” for instructions on using menus.

The data for this example are from a scale measuring Attitudes Toward Same Sex Marriage that was developed as a class project. Some of the items were deliberately written to violate the item writing guidelines on pages 90-93 of the book. The items are shown at the end of this document. Items that were recoded are indicated with “R.” 

The data are in the file “Same-sex.sav.” Items have already been recoded, if necessary. Recoded items are denoted with the suffix “r” in the dataset. Missing values are coded as 
-9.

For noncognitive items, a thorough item analysis includes examination of item frequency distributions, descriptive statistics, including the mean, standard deviation, skewness, and kurtosis values, inter-item correlations, corrected item-total correlations, and values of alpha-if-item-deleted. 
[bookmark: _GoBack]
[bookmark: _Hlk43823519]Obtaining Descriptive Statistics and Frequency Distributions Using the Frequencies Command

Both descriptive statistics and frequency distributions can be obtained from the FREQUENCIES command using the syntax below:

FREQUENCIES VARIABLES=att1 att2 att3r att4 att5 att6r att7 att8r att9 att10r att11 att12 att13r att14 att15r att16 att17 att18r att19r att20r att21 att22 att23r
  /STATISTICS=STDDEV MEAN SKEWNESS SESKEW KURTOSIS SEKURT.

This syntax will produce the output below. I first show the descriptive statistics and then show selected frequency tables.

Note that I have broken the descriptive statistics output into three sections so it will fit on the page.
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[bookmark: _Hlk60236761]Items with small standard deviations, relative to the other items, may be problematic because a small standard deviation indicates a lack of variability. The purpose of most noncognitive scales is to spread responses out along the entire range of the construct. By definition, items that lack variability do not have a good spread of responses. A lack of variability means that respondents’ answers are very similar, and the item is therefore not doing its job of spreading people out across the construct’s continuum.
Items 15r and 18r have standard deviations that are approximately half those of the other items. These two items read:


[bookmark: _Hlk43823019]15r. There is more support for same-sex civil unions in today's society then there was 30 years ago.

18r. Many people disapprove of same-sex marriages.

Item 15r violates two item writing principles: Avoid items that refer to the past and Avoid statements that are factual. Respondents may not be familiar with attitudes from 30 years ago. And, the level of support today versus 30 years ago is, presumably, a matter of historical record and therefore factual. For both these reasons, many respondents may simply agree with the item or choose the neutral option. 

Item 18r can also be interpreted as factual in the sense that data could supply an answer, if such data were available.  However, respondents are unlikely to have access to these data. Also, the item is written in such a wishy-washy way that it is difficult to disagree with it. Its low standard deviation is likely due to the fact that most respondents did agree with it.

High values of skewness indicate that most respondents have answered on the same side of the scale (either agree or disagree).  This can be problematic for the same reason that low standard deviations can be problematic: high skewness indicates that responses are not well spread out. 

High positive values of kurtosis indicate that responses are piled up at one response options. Again, this lack of spread may be problematic. In contrast, high negative values for kurtosis indicate that items are spread fairly evenly across the response options, which is generally a good thing.

A common cutoff value for “high” skew and kurtosis is |2.0|. Using this value, none of the values in the tables above are problematic. The highest value for skew is for item 23r at 
-1.358. A negative skewness value indicates that responses are mainly at the positive, or agreement, end of the scale. However, this item has been recoded such that the values 1,2,3,4, and 5 have been changed to 5,4,3,2, and 1 (see the document “Recoding Items Using SAS” for more information on this topic). So, the negative skew in this case means most respondents answered at the disagree end of the scale. The item reads:

Gay people are incapable of monogamous relationships.

[bookmark: _Hlk61253092]Based on the item’s skewness value, respondents tended to disagree with this item.

Items 2, 8r, 9, and 20r have the highest values of kurtosis, although the values are not above the |2.0| cutoff. However, these values are all negative, indicating a fairly even spread of responses across the five response options. The frequency distribution for item 2 is presented below to illustrate this. The values under “valid percent” are the percentage of non-missing respondents who chose a particular response option. These values are preferred to those under “percent,” which do not filter out missing responses. In the table below, there are no missing responses, so the two sets of values are identical.
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In the interest of saving space, I do not present all the frequency distributions. Instead, I show those that indicate common problems.

The distribution for item 11 illustrates two related problems. First, a large percentage (34.8%) of respondents chose option 3, labeled as neutral. This is often an indication that respondents are confused by the item. This interpretation is supported by the fact that 6 respondents did not answer the item. The item reads:

To ensure equal rights and to satisfy the heterosexual population who is against gay marriage, civil unions should be legal in all 50 states.  

This is a classic example of a double-barreled item, and it is easy to see why it may have been confusing to some respondents. And frankly, the item does not make much sense.
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Item 15r was earlier flagged for its low standard deviation, and its frequency distribution reveals why. Nearly 96% of respondents answered 1, 2, or 3, or, because the item was recoded, these answers were actually 5, 4, or 3, indicating strong agreement with the item, which was worded:

There is more support for same-sex civil unions in today's society then there was 30 years ago.
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Item 23r (Gay people are incapable of monogamous relationships) had a moderate negative skew, indicating (because of its recoding) that most responses were at the negative end of the scale. Its frequency distribution is shown below:
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[bookmark: _Hlk60235697]Keeping in mind the item’s recoding, nearly 76% of respondents chose options 1 (strongly disagree) or 2 (disagree).







Obtaining Correlations, Corrected Item-total Correlations, and Alpha-if-item-deleted values Using the Reliability Command


These statistics can all be obtained using the reliability analysis command with the following syntax:

RELIABILITY
  /VARIABLES=att1 att2 att3r att4 att5 att6r att7 att8r att9 att10r att11 att12 att13r att14 	 
    att16 att17 att18r att19r att20r att21 att22 att23r
  /SCALE('ALL VARIABLES') ALL
  /MODEL=ALPHA
  /STATISTICS=DESCRIPTIVE CORR
  /SUMMARY=TOTAL VARIANCE CORR.
 
The SCALE subcommand indicates that all variables listed should be included in the analysis. This is the default for this subcommand.

The MODEL subcommand indicates that coefficient alpha should be used in reliability calculations. This is the default for this subcommand.

The STATISTICS subcommand requests descriptive statistics (mean and standard deviation) and an inter-item correlation matrix.

The SUMMARY subcommand requests the average (across items) item variance and correlation.

The TOTAL subcommand requests the corrected item-total correlations, alpha-if-item-deleted values, and other statistics shown in the table labeled “Item-total Statistics” shown below.

I show only part of the correlation matrix in the interest of space. Note the extremely low correlations of items 13r, 15r, and 18r with most of the other items.  The latter two items were flagged in our earlier evaluations because of their low standard deviations and lack of spread across response options.
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Values of the summary statistics are shown next:
[image: ]
The average variance, across all items, is 1.774. This confirms our earlier interpretation that the standard deviations of items 15r and 18r are quite low.

The average correlation between pairs of items is .463. This confirms our observation that the correlations of items 13r,15r, and 18r are extremely low.

The output below shows the corrected item-total correlation, or discrimination value, and the value of alpha-if-item-deleted.
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[bookmark: _Hlk60248213]
The value of coefficient alpha for the 23-item scale is .957, which is quite high given the poor quality of many of the items. The high value for alpha is likely driven by the large number of items.

[bookmark: _Hlk61261479]Based on the corrected item-total correlation and alpha-if-item deleted values, the three worst-performing items on the scale are 13r, 15r, and 18r. All three items have low corrected item-total correlations, supporting our earlier observation that they appear to have low correlations with most of the other items. The value of coefficient alpha would increase slightly if any of the three items were removed from the scale, indicating that the three items are decreasing, rather than increasing, reliability.

Interestingly, all three items were reverse coded. Items 15r and 18r were flagged previously because of their low standard deviations. Item 13r reads:

Same-sex marriage should not be legalized, but civil unions that provide tax benefits should be allowed in order to be fair.

The wording is somewhat double-barreled and may have been confusing to respondents, as evidenced by its frequency distribution. As can be seen from the distribution, nearly 31% of respondents chose the neutral response option. Such large percentages of neutral response often signal a confusing item.
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This is a supplementary resource to Measurement Theory and Applications for the Social Sciences, 
by Deborah L. Bandalos. Copyright © 2018 by The Guilford Press.


Attitudes Toward Same Sex Marriage Items

Please respond to the following questions using the scale below. Place the 
number that best corresponds to your answer in the space next to each statement.

        1                              2                        3                         4                          5
 
   Strongly		    Disagree	      Neutral	             Agree	       Strongly
   Disagree									       Agree


_____ 1. Civil unions between same-sex couples should be legal.
_____ 2. Same-sex couples should be able to adopt children together.
__R__ 3.  I believe homosexuality is sinful.
_____ 4. I feel that same-sex marriage should be legal, but should be left up to the individual church.
_____ 5. Same-sex couples should be recognized under Domestic Partnership laws.
__R__ 6. Same-sex civil unions should not be legal in the United States.

_____ 7. People in same-sex civil unions should have the same benefits as those in heterosexual marriages.
__R__ 8. Same-sex marriage is morally wrong.
_____ 9. Same-sex marriage should be legal in order to allow homosexual partners to have the same rights as heterosexual partners. 
__R__ 10. The homosexual culture has a negative effect on society.
[bookmark: _Hlk43822715]_____ 11. To ensure equal rights and to satisfy the heterosexual population who is against gay marriage, civil unions should be legal in all 50 states.  
 _____ 12. I believe that same-sex civil unions should be allowed in all 50 states in the U.S.
 _R___ 13. Same-sex marriage should not be legalized, but civil unions that provide tax benefits should be allowed in order to be fair.
______14. I believe that same-sex marriage should be allowed in all 50 states in the U.S.
__R__  15. There is more support for same-sex civil unions in today's society then there was 30 years ago.
_____ 16. A civil union should be granted the same rights as a heterosexual marriage.
_____ 17. The partner of a gay person who has children should be allowed to legally adopt those children. 
[bookmark: _Hlk43820621]__R__ 18.  Many people disapprove of same-sex marriages.
__R__ 19.  I do not believe that same-sex marriages should be allowed in any state or country, or that same-sex partners should be allowed any tax or health benefits.
__R__ 20.  Marriage should be legal only between a man and a woman.
_____ 21.  Prohibiting same-sex marriages strips away the constitutional rights of homosexuals.  
 _____22.  Everyone should have the right to marriage. 
[bookmark: _Hlk43821732] __R__23. Gay people are incapable of monogamous relationships.
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