Syllabus

Psychology 557: Psychometric Methods

Spring Semester, 2001

Monday, 4:30‑7:10pm

Science and Technology 1, Room 112

Instructor:
Dr. Rod McCloy

Daytime Phone:
(703) 706‑5653

e‑mail:
rmccloy@humrro.org

Office Hours:
After class or by appointment

Text:
Crocker, L., & Algina, J. (1986). Introduction to classical and modern test


theory. Thomson Learning.

Course Objective

To foster understanding of the fundamentals of developing measuring instruments, interpreting data relevant to those instruments, and knowing which instruments and indices are appropriate for which situations. Examples of course topics and their accompanying sub areas follow:

• 
The construction of measuring instruments


-Objectives of item analysis


-Indices of item difficulty and item discrimination


-The construction and use of scales, including Guttman and Likert scales

•
Reliability


-The various types of reliability (e.g., internal consistency, stability, interrater)  


-The difference between interrater reliability and interrater agreement 


-The relationship between the choice of reliability index and the construct being measured 


-The concepts of parallel tests, domain sampling, and "true and error score" theory

•
Validity

-Why measure? 

-What is the role of statistics in measurement (i.e., how is this course different from a statistics course?) What are face validity, content validity, criterion‑related validity, and construct validity?

 What is a nomological net?
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-Cross‑validation

-
Item response theory

· Its relationship to classical test theory 

· The concepts of information and the conditional standard error of measurement Computerized‑adaptive testing

-Additional topics

· Standard setting (i.e., determining cutoff scores)

· Establishing test norms

· Equating tests

Course Requirements

Readings: The course will depend greatly on class participation and discussion of the readings (textbook chapters and articles to be distributed). I would like to have a good bit of interaction during class. Questions and comments are greatly encouraged. To foster the realization of this goal, class participation will provide 20% of your final grade. Participation entails reading the assigned materials before class, and answering and asking questions.

Midquarter Exam: A midquarter examination will be given following completion of the first half of the course. The examination will be in a short‑answer and essay format and will constitute 40% of your final grade.

Final Exam: The final examination will focus primarily on material presented in the second half of the course, although there will be a few questions regarding topics presented in the first half. Hence, it is "semi‑comprehensive." The final will constitute 40% of your final grade and will also be short answer and essay format.
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Date
Topic




Assigned Readings
1/22

Administrative matters; course overview; purpose of measurement
C&A 1, 2, 3 (pp. 45‑50);






Gardner

1/29
Statistical concepts; the correlation



C&A, 11; Guilford;






McNemar; Rodgers &






Nicewander

2/5
Reliability: What it is; theories of reliability



C&A, 6; Dudek; Ghiselli,

Campbell, & Zedeck, 8 and 9

2/12

Theories (cont.); estimation of reliability



C&A, 7 and 9;

2/19

Interrater reliability and agreement






Tinsley & Weiss; Shrout Fleiss;





Lahey, Downey, & Saal;James,





Demaree, & Wolf (both); Schmidt





& Hunter; Kozlowski & Hattrup

2/26
Validity: Construct validity; the


C&A, 10; Cronbach & Meehl;



multitrait‑multimethod matrix;


Ghiselli, Campbell, & Zedeck,


types of validity



10 (pp.265‑306); Guion; Campbell,





& Fiske

3/5
SPRING BREAK‑NO CLASS SCHEDULED

3/12
              Empirical approaches to demonstrating validity 



Zedeck; Schmidt & Hunter

(bivariate and multiple correlation; cross validation); 

validity generalization

3/19                Midquarter exam 




In class

3/26

The test item: 







C&A, 5,14;

Item analysis, item difficulty,

 

item discrimination, 

validity, and reliability

4/2                   Strategies for test construction



C&A, 4; Ghiselli, Campbell, &





Zedeck, 13; Burisch; Jackson; Green

Date
Topic
 




Assigned Readings

4/9
Scaling: Guttman scales, 




C&A, 3 (pp. 50‑64); Ghiselli,



Campbell, & Zedeck, 12

Thurstone scales, Likert scales; 

multidimensional scaling

4/16

Item Response Theory: 




C&A, 15; Hambleton & Cook;


Item characteristic curves; 


Information





Weiss & Yoes; Hambleton & Jones

 adaptive testing

4/23
Norming, standard setting,



 Laurence & Ramsberger (pp. 72‑84);

and equating







C&A, 18, 20; Thomas & Harvey;

Angoff

4/30 
Review

5/7
Final Exam



In Class
Required Readings

Angoff, W.H. (1982). Summary and derivation of equating methods used at ETS. In P.W. Holland and D. B. Rubin, Test equating (pp. 55‑69). New York: Academic Press.

Burisch, M. (1984). Approaches to personality inventory construction: A comparison of merits. A American Psychologist, 39, 214‑227.

Campbell. D.T., & Fiske, D.W. (1959). Convergent and discriminant validation by the multitrait‑multimethod matrix. Psychologist Bulletin, 56, 81‑105.

Cronbach, L.J., & Meehl, P.E. (1955). Construct validity in psychological tests. Psychological Bulletin, 52, 281‑302.

Dudek, Fj. (1979). The continuing misinterpretation of the standard error of measurement. Psychological Bulletin, 86, 335‑337.

Gardner, P.L. (1975). Scales and statistics. Review of Educational Research, 45, 43‑57.

Ghiselli, E.E., Campbell, J.P., & Zedeck, S. (1981). Measurement theory for the behavioral sciences. San Francisco: Freeman & Company.

Green, B.F. (1978). In defense of measurement. American Psychologist, 33, 664‑670.

Guilford, J.P. (1973). Fundamental statistics in psychology and education. New York: Appleton.

Guion, R. (1977). Content validity‑‑the source of my discontent. Applied Psychological Measurement, 1, 1‑10.

Hambleton, R.K., & Cook, L.L. (1977). Latent trait test models and their use in the analysis of educational test data. Journal of Educational Measurement, 14, 75‑96.

Hambleton, R.K., & Jones, R.W. (1993). Comparison of classical test theory and item response theory and their applications to test development. NCME Instructional Module, in ITEMS.‑ Instructional Topics in Educational Measurement.

Jackson, D.N. (1973). Structured personality assessment. In B. B. Wolman (Ed.), Handbook of general psychology (pp. 775‑792). Englewood Cliffs, NJ: Prentice‑Hall.

James, L.R., Demaree, R.G., & Wolf, G. (1984). Estimating within‑group interrater reliability with and without response bias. Journal of Applied Psychology, 69(l), 85‑98.

James, L.R., Demaree, R.G., & Wolf, G. (1993). r.g: An assessment of within‑group interrater agreement.. Journal of Applied Psychology, 78(2), 306‑309.
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Kozlowski, S.W.J., & Hattrup, K. (1992). A disagreement about within‑group agreement: Disentangling issues of consistency versus consensus. Journal of Applied Psychology, 77(2), 161‑167.

Lahey, M.A., Downey, R.G., & Saal, F.E. (1983). Intraclass correlations: There's more there than meets the eye. Psychological Bulletin, 93(3), 586‑595.

Laurence, J.H., & Ramsberger, P.F. (199 1). Low‑aptitude men in the military: Who profits, who pays? New York: Praeger.

McNemar, Q. (1969). Psychological statistics (4th ed.). New York: Wiley.

Rodgers, J.L., & Nicewander, W.A. (1988). Thirteen ways to look at the correlation coefficient. The American Statistician, 42(l), 59‑66.

Schmidt, F.L., & Hunter, J.E. (1977). Development of a general solution to the problem of validity generalization. Journal of Applied Psychology, 62(5), 529‑540.

Schmidt, F.L., & Hunter, J.E. (1989). Interrater reliability coefficients cannot be computed when only one stimulus is ratecl Journal of Applied Psychology, 74(2), 368‑370.

Shrout, P.E., & Fleiss, J.L. (1979). Intraclass correlations: Uses in assessing rater reliability. Psychological Bulletin, 86(2), 420‑428.

Thomas, L.A., & Harvey, R.J. (1995). Improving the measurement precision of the MyersBriggs Type Indicator. Paper presented at the 1st Conference of the Society for Industrial and Organizational Psychology, Orlando, FL.

Tinsley, H.E.A., & Weiss, D.J. (1975). Interrater reliability and agreement of subjective judgments. Journal of Counseling Psychology, 22, 358‑376.

Weiss, Dj., & Yoes, M.E. (1988). Item response theory. In R.K. Hambleton & J. Zaal, New developments in testing.‑ 7beory and applications. North‑Holland Publishing.

Zedeck, S. (1971). Problems with the use of "moderator" variables. Psychological Bulletin, 76, 295‑310.
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