Psyc 612 Lab






Name: _________________

Transformations, Norms and Expectancy Tables
Refer to the SPSS Guide to perform the following exercises.  You will use data from the BIGFILE at http://nreilly.asp.radford.edu/612-activities.htm .  The BIGFILE contains data from a large sample of nurses from Washington. Turn in this sheet when you are done.

1.  Exercise on an area transformation:
A. Examine (i.e., embrace) the mean, median, standard deviation, and skew, along with a histogram, for the variable ASNURSE (which stands for the number of months worked as a nurse, anywhere) using the FREQUENCIES procedure.  Superimpose the normal curve on the histogram.  You should be checking at least one box in each of the FREQUENCIES: STATISTICS options to accomplish Questions 2-7.  You should use FREQUENCIES: CHARTS for Question 8.  You should use your brain to answer Questions 9-10.
1. What does it mean to “code” missing data?

2. What is the mean?

3. What is the median?

4. Why aren’t they the same?


5. What is the value of skew?  
6. What is the standard deviation?

7. What raw score falls at the 84th percentile?  Compare the values obtained in the FREQUENCIES: STATISTICS: PERCENTILES box to the cumulative percent.
8. Does the distribution of ASNURSE appear to be normal?

9. If the distribution were exactly normal, what raw score would fall at the 84th percentile?

i.
Find the raw score that falls one standard deviation above the mean by using the re-arranged z-score formula: 
x = mean + sd(z)

10. Why do the answers obtained in Questions 7 and 9 differ?
2.  Exercise on how to establish norms for different subgroups.  All missing data have been coded as such for this exercise.
We all know that social support at work is supposed to buffer the experience of stress.  In this data set, social support is defined as the number of close friends at work (WORKPAL). Your task is to create a norms table for stress that is broken into the subgroups of nurses who have no friends at work ((), 1-2 friends at work, 3-4 friends at work, and 5 or more friends at work.   Use the RECODE INTO DIFFERENT VARIABLES command to create a new variable that divides nurses into these four subgroups.  Create VALUE LABELS for the new variable.  Before you can find your subgroup norms, you have to mess with the stress variable.

Stress data appear in the variables SUB01, SUB02, SUB03, SUB04.  You must first reverse score the stress items (below) so that the higher the score, the greater the stress. VALUE LABELS appear in the BIGFILE’s VARIABLE VIEW page.  Under TRANSFORM, use the AUTOMATIC RECODE command to do this.  (Always RECODE “into a different variable.”)  You should then sum the items to create a cumulative stress score: call it STRESS. Under TRANSFORM, use the COMPUTE command to generate the STRESS score.  

Check yourself:  Which variables do you need to recode?  When you use AUTOMATIC RECODE, check the VARIABLE LABEL column on the VARIABLE VIEW page to see if you’ve clicked on the right box. 
      Variable name
Variable label

SUB01

I feel a great deal of stress because of my job.

SUB02

Very few stressful things happen to me at work.

SUB03

My job is extremely stressful.

SUB04

I almost never feel stressed at work.
Before you proceed, do you know that you can run the analyses for all subgroups simultaneously by using the DATA: SPLIT FILE command?  You will have to fill in the following table as necessary, given the range and distribution of stress for each of the subgroups using the FREQUENCIES: STATISTICS: PERCENTILES procedure.
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Now, “un” SPLIT FILE your data and perform an analysis that would tell you if the four groups differed in terms of their stress level.  How does this analysis compare to your norms? 
3.  Exercise on an expectancy table.

Expectancy tables are related to the idea of correlation.  It is a graphic method of demonstrating the relationship between two variables that is rough but easier to understand.  In general, you find the percent or proportion of people who fall within a certain interval (on the x variable) and then represent some outcome (y variable information) related to falling in that interval.  The outcome is often some index of success, like percentage successful of all those who fall within a certain interval on a selection test, or the percent of examines who got As, Bs, Cs, Ds, Fs on an exam.

You will create an expectancy table for the relationship between scores on a personality test and tenure at an organization.  The personality variable is called PERSONAL and the outcome variable is ATSHMC (months worked at a medical center).  “Success” is defined as those nurses who worked at the medical center for 3 years or more (>36 months).  You will have to create a new variable (SUCCESS) and find the percentage of nurses at each level (unsuccessful is less than 36 months tenure and successful is 36 or more months).  The personality test score only has values from 0-8.  You will have to find the percentage of nurses who were successful within each of these values, and graph them in a form of cumulative percentage distribution.  Note that you are only graphing those who were successful, so the cumulative plot should not reach 100%.  

Use the procedure FREQUENCIES: CROSSTABS and then select CELLS: PERCENTAGES.  Click on ROW, COLUMN and TOTAL to see what you get.
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  percentage (or proportion) who were “successful”

This ain’t gonna be pretty, but it is an example of using norms to summarize information.  What is the likelihood that someone who scored a 3 on the personality test will succeed?
 Norms Norms Norms Norms Norms Norms Norms Norms Norms Norms
Scores on psychological tests are most commonly interpreted by reference to norms that represent the test performance of the standardization (or normative) sample.  In order to better ascertain an individual’s exact position with reference to the standardization sample, the raw score is converted to some relative measure.  The transformed (or derived) scores are designed to serve a dual purpose.  


Transformed or derived scores

1. indicate the individual’s relative standing in the normative sample and thus permit an evaluation of performance in reference to other persons;

2. provide comparable measures that permit a direct comparison of the individual’s performance on different tests.

So, though raw scores on different tests are usually expressed in different units and often have different levels of difficulty, direct comparison is impossible.  Transformed or derived scores, however, can be expressed in the same units and referred to the same or very similar normative samples for different tests.  The individual’s relative performance on many different functions can thus be directly compared.

There are various ways that raw scores can be converted to fulfill the two objectives stated above.  Fundamentally, derived scores are expressed in one of two major ways: 

1. developmental level attained, or

2. relative position within a specified group

Developmental Norms

One way in which meaning can be attached to test scores is to indicate how far along the normal developmental path an individual has progressed.  

Age norms.
A common developmental metric is mental age.  For example, an 8-year-old who performs as well as the average 10-year-old on an intelligence test may be described as having a mental age of 10.  A developmentally disabled adult who performed at the same level would also be assigned a MA of 10.  In age scales such as the Binet and its revisions (prior to 1986), items were grouped into year levels.  For example, those items passed by the majority of the 7-year-olds in the standardization sample were placed in the 7-year level; those passed by the majority of the 8-year-olds were placed in the 8-year level, and so on.  A score on the test would then correspond to the highest year level that the child could successfully complete.  In actual practice, the individual’s performance showed a certain amount of scatter.  In other words, examinees failed some tests below their mental age and passed some above it.  For this reason, it was customary to compute the basal age, that is, the highest age at and below which all tests were passed.  Partial credits, in months, were then added to this basal age for all tests passed at higher year levels.  The kid’s mental age on the test was the sum of the basal age and the additional months of credit earned at higher age levels.  We don’t use this now, but it serves as an example of norming.

Mental age norms are more often used with tests that are not divided into year levels.  In such a case, the child’s raw score is first determined.  Such a score may be the total number of correct items on the whole test; one it may be based on time, one number of errors, or on some combination of measures.  The mean raw score obtained by the children in each year group within the standardization sample constitute the age norms for such a test.  The mean raw score for the 8-year-old children would represent the 8-year-norm.  If an individual’s raw score is equal to the mean of the 8-year old raw score, then his or her mental age on the test is 8 years.  

Note that mental age unit does not remain constant with age but tends to shrink with advancing years.  Why?  

Grade equivalent norms.  A fourth-grade child may be characterized as reaching the sixth-grade norm on a reading test and the third grade norm on an arithmetic test.  Grade norms are computed by finding the mean score of children in each grade.  Intermediate grade equivalents, represented by fractions of a grade, are usually found by interpolation but can also be found by testing the kids at various points during the school year.  Keep in mind that the content of instruction varies somewhat from grade to grade, and that grade norms are appropriate only for common subjects taught throughout the grade levels covered by the test.  The emphasis placed on different subjects may vary from year to year; therefore, progress in one subject may be more rapid than in another during a particular grade.  They are not generally applicable at the high school level.  Finally, if a kid gets a grade norm of 6.9 in math, it does NOT mean that he or she has mastered the material.  Why?

Sensorimotor activities, linguistic communication and concept formation would be other examples of measures for which there are developmental norms.

Within-Group Norms

Nearly all standardized tests provide some form of within-group norms.  With such norms, an individual’s performance is evaluated in terms of an appropriate standardization group.

Percentiles.  Percentile ranks are by far the most common form of norms.  Simply create a percentile distribution (or cumulative percentage distribution) for each group and subgroup of interest.  Place the norms next to each other in columns, with either the percentile rank in the far columns and the raw scores under each subgroup’s heading, or vice versa.

Cautions about using norms:

The appropriateness and the size of the normative or standardization sample are essential to making interpretations.  It is often advisable to maintain local norms in addition to whatever may be provided by a test publisher or service.  Further, norms (both test publishers and local) must be kept up to date.

Sometimes, it is more appropriate to compare an individual’s performance to some external standard rather than to other people.  This is called criterion-referenced testing.  Implicitly, when we set cut-off scores on selection tests, we are including at least some of that procedure in our decision-making.
