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DEPARTMENT OF 
EXPERIMENTAL PSYCHOLOGY
Exercises obtained from Barbero, M. I., García, E., Vila, E. & Holgado, F. P. (2010). Psicometría. Problemas resueltos. Madrid: Sanz y Torres.

1. A visual-motor coordination test conformed by 6 items was applied to a sample of 8 subjects. Calculate reliability by the method of:
a. Rulon.
b.  Guttman-Flanagan.

	Subjects
	A
	B
	C
	D
	E
	F

	1
	0
	1
	0
	1
	1
	1

	2
	1
	0
	0
	1
	1
	0

	3
	1
	0
	0
	0
	0
	1

	4
	0
	1
	1
	1
	1
	0

	5
	0
	0
	0
	1
	0
	1

	6
	1
	1
	1
	1
	1
	1

	7
	0
	1
	1
	1
	1
	1

	8
	0
	0
	0
	1
	1
	1


2. The execution of 10 subjects in a spatial intelligence test composed by 6 items are showed in the table below, where 1 is success and 0 failure.
	Subjects
	A
	B
	C
	D
	E
	F

	1
	0
	0
	0
	0
	0
	0

	2
	1
	1
	0
	0
	1
	1

	3
	1
	1
	1
	0
	0
	1

	4
	0
	1
	1
	0
	1
	0

	5
	0
	0
	0
	1
	1
	1

	6
	1
	1
	1
	0
	0
	0

	7
	0
	1
	1
	1
	1
	0

	8
	1
	1
	1
	1
	1
	1

	9
	1
	1
	1
	1
	1
	1

	10
	1
	1
	1
	1
	0
	1


a) Calculate the coefficient and the index of reliability using Cronbach α.
b) What would have been the reliability coefficient of the test if it had been calculated in a sample whose variance was 20?

3. The correlation between observed scores in a test and measurement error is 0.60. If a subject obtains in this test a typical observed score of 0.50, at the confidence level of 90% and based on the regression method, what are the limits of the confidence interval around its estimated typical true score?
4. The correlation between even and odd items in a test was 0.44. Calculate the reliability index in the whole test.
5. A spatial intelligence test was applied to a 10-participant sample and we obtained a reliability coefficient of 0.62. The same test was applied to the same sample two years later; then, we found a reliability coefficient of 0.70 and a correlation between both measurements of 0.89. Is there statistical difference between both coefficients at a level of confidence of 95%?
6. We are interested to study psychometric properties in a new developed test to measure numerical reasoning in children of 11 years old. Test items were applied to a representative sample from the population. The following table presents obtained results: 
	Subjects
	A
	B
	C
	D

	1
	1
	1
	0
	1

	2
	1
	1
	1
	1

	3
	1
	0
	0
	0

	4
	0
	1
	1
	1

	5
	1
	1
	0
	0

	6
	1
	1
	0
	1


Calculate:

a. Reliability Coefficient and reliability index of the test. Use the most appropriate formula and explain why.

b. If we duplicate test length, would there be statistical differences between both reliability coefficients, considering that the correlations between obtained scores in both test (original and modified one) is 0.60? (Consider a level of significance of 95%).
7. There is a test composed of 150 dichotomous items with the same level of difficulty. It’s been applied to a sample of 250 subjects. We obtain a mean value of 25 and a variance of 42. Calculate reliability coefficient and explain the reason why you choose that one.
8. A memory test is composed by two subtests. A numeric one with 10 items; and a verbal one with 15 items. We applied that memory test to a sample of students. We obtained a global variance of 30, and the variances into each subtest were 10 and 11 respectively. Calculate α and β coefficients. 

9. The correlation between measurement errors and raw scores in a test is 0.40. Its variance is 25. Using the method of Chebychev’s inequality, estimate the confidence interval of the true score of a participant that obtained 10 (C. L.: 99%).

10. The reliability coefficient of a test is 0.6 and the standard deviation of the empirical scores, 5. Using the method of the normal distribution of errors calculate, with a confidence level of 95%, the interval that contains the true score of a participant that obtained 4 in the test.

11. A perceptive speed test was answered by 300 students. Their mean was 36 and the variance, 25. Knowing that the 81% of the variance of the empirical scores is due to the variance of the true scores, calculate:
a. The reliability coefficient and index.

b. The standard error of measurement. 

c. Based on the regression method, the confidence interval in which we can say that there is going to be the true score (in raw scores) of a participant that obtained a standard score of 1.5 in the test (C. L.: 99%).
12. The table below presents the total scores obtained by 12 participants in two parallel tests to measure verbal fluency composed by 15 items. To be classified as “mastery”, a participant had to answer correctly at least 10 items. Calculate the reliability coefficient using the method proposed by Hambleton and Novick and Kappa coefficient. 
	
	Total score

	Participants
	Test A
	Test B

	1
	10
	9

	2
	8
	9

	3
	11
	10

	4
	12
	10

	5
	7
	7

	6
	10
	10

	7
	9
	8

	8
	11
	10

	9
	10
	10

	10
	8
	6

	11
	10
	11

	12
	11
	7


4

