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1. The following table shows the frequencies of subjects (ranged in 5 percentiles according to their score) who answered to an item in a test of language performance with 4 options, where option C is the correct. After subtracting the scores obtained in the item that we are studying, the mean and variance of the test considering the whole sample was 6 and 4 points respectively, while the test mean of participants that answered correctly the item was 7.

	
	A
	B
	C*
	D

	Upper 20%
	8
	17
	207
	11

	Following 20% 
	11
	39
	223
	25

	Following 20%
	16
	53
	183
	32

	Following 20%
	17
	61
	113
	29

	Lower 20% 
	43
	70
	106
	39

	P
	0.07
	0.18
	0.64
	0.10


Calculate:

a. Uncorrected and corrected item difficulty.

b. Discrimination index of the item using the point-biserial correlation.

2. If the previous test was composed by 11 elements

a. How many items are expected to be answered correctly by a participant that answered randomly all the items?

b. Which score is that person going to obtain after discounting the effect of chance?

3. We present in the following table the answers obtained from 200 people to an item with 3 alternatives (A, B or C), extracted from a test composed by 20 items. B is the correct answer. We give test means obtained by participants that answered each alternative too after subtracting the score obtained in the item that we are studying.

	
	A
	B*
	C

	Upper 50%
	26
	60
	14

	Lower 50% 
	35
	28
	37

	Test mean
	9
	14
	12


a. Calculate the corrected item difficulty.

b. Knowing that the variance of raw scores in the test after subtracting the punctuation obtained in the item that we are studying is 9, calculate item discrimination index using the point-biserial correlation.

4. A test of intelligence was answered by 300 participants. There were two answer options: true or false. The item 16 was answered by all the participants, although only 180 answered correctly. The mean in the test of the participants that answered correctly the item 16 was 70. The mean obtained by the group in the test was 65 and the variance was 256. The variance of the item 16 was 0.24. Which is the discrimination or the homogeneity index of that item?

5. A test classifies participants in two categories: pass-fail. All the items of the test are dichotomous. A sample answers the test. In item 2, the results are in the table below:

	
	TEST

	
	Pass
	Fail

	Correct
	120
	30

	Incorrect
	20
	160


Calculate the homogeneity index of item 2. 
6. An academic performance test presents normal distribution. Although their items are normal and continuous, they are dichotomized. The mean of the test is 50 and the standard deviation, 15. The mean in the test of the participants that answered correctly item 4 is 55. The variance of item 4 is 0.81 and its proportion p/y is 1.76. Calculate the homogeneity index of item 4. 
7. A concrete attitude wants to be studied in Spanish executives. A Likert scale was answered by a sample of 300 participants in order to carry out a pilot study about the discriminative power of the items. The mean in the upper 25% of participants in item 8 was 6.25 and the variance, 2.12. The lower 25% obtained a mean of 2 and a variance of 2.7. ¿Is it the difference between both means statistically significance? (C.L. 95%). 
8. A scale to measure a concrete attitude wants to be elaborated using Likert technique. A sample of 60 participants answered an initial set of 30 items. Those items presented 5 alternatives (from 1 to 5). Ordered the participants based on the total score obtained, we selected the upper 25% and the lower 25%. The scores obtained by both groups in the item 15 are presented in the table below:
	Upper 25% group
	1
	3
	1
	4
	4
	1
	2
	5
	5
	5
	5
	4
	4
	5
	5

	Lower 25% group
	1
	4
	1
	2
	2
	1
	5
	1
	2
	2
	2
	1
	3
	1
	2


Calculate the discriminative power of the item using Student T test with a confidence level of 95% (do not take into account the small sample size).

9. Five participants answered a 4-item test to measure a continuous and normal variable. The table below presents the marks in the items, the test and a criterion.
	
	Items
	Test
	Criterion

	
	h
	i
	j
	k
	
	

	A
	5
	6
	4
	6
	21
	4

	B
	6
	7
	5
	7
	25
	6

	C
	6
	7
	6
	8
	27
	7

	D
	7
	8
	6
	8
	29
	8

	E
	5
	6
	4
	5
	20
	5


Calculate:

a. Homogeneity index of item h.
b. Validity index of item h.
c. Reliability index of item h.
10. It is suspected that the incorrect alternatives of an item obtained from a Psychometrics exam are not equiprobable. The table below presents the frequency of participants that selected each alternative, being the option B the correct answer. Find out if the incorrect alternatives are statistically equiprobable using a confidence level of 95%.

	A
	B*
	C

	36
	389
	52


11. The following table shows the psychometric properties of 10 items: difficulty, discrimination, the percentage of answers to each option and the biserial correlation.  
	Items
	Difficulty
	Discrimination
	% 1
	rbis 1
	% 2
	rbis 2
	% 3
	rbis 3
	Correct

	1
	0
	0.212
	0.20
	0.212
	0.40
	-0.303
	0.40
	0.13
	1

	2
	0
	-0.098
	0.50
	0.20
	0.30
	-0.098
	0.20
	0.013
	2

	3
	0.025
	0.326
	0.10
	0.186
	0.20
	0.146
	0.35
	0.326
	3

	4
	0.325
	0.643
	0.05
	-0.055
	0.55
	0.643
	0.25
	-0.261
	2

	5
	0.175
	0.744
	0.45
	0.744
	0.10
	0.009
	0.35
	-0.509
	1

	6
	0
	-0.015
	0.50
	-0.133
	0.25
	-0.015
	0.20
	0.345
	2

	7
	0
	0.713
	0.20
	-0.186
	0.50
	-0.504
	0.30
	0.713
	3

	8
	0.1
	0.834
	0
	---
	0.40
	0.834
	0.45
	-0.43
	2

	9
	0.175
	0.264
	0.45
	0.264
	0.10
	0.009
	0.35
	-0.008
	1

	10
	0
	0.345
	0.20
	-0.119
	0.20
	0.345
	0.40
	0.076
	2


a. Discuss the psychometric quality of each item.

b. Based on the distribution of answer and on biserial correlation between each option and test score, identify which alternatives are not working properly. Explain your answer.

In items 2 and 6, indicate which option seems to be the most correct based on the participants' responses.
12. We want to investigate whether a mathematical reasoning test has bias in one of their items. We counted the correct and the incorrect answers in one group of boys and in another group of girls in the categories of low and high skill.

	Low skill

	
	Correct answers
	Incorrect answers

	Boys
	4
	6

	Girls
	3
	7


	High skill

	
	Correct answers
	Incorrect answers

	Boys
	12
	8

	Girls
	9
	11


Analyze if there is bias taking as a reference the group of boys.

13. Determine whether the following statements are right or wrong and justify your answer:
1. The uncorrected item difficulty of a dichotomous item matches with the mean of the correct answers in the item.
2. The discriminatory power of an item can be estimated by the point-biserial correlation coefficient between the scores of the participants in the item and the scores obtained in an external criterion to the test.
3. The validity index of an item is defined as the correlation between scores obtained in the item and the test scores.
4. The more reliable the items selected to form a test are, the higher its validity is.
5. A distractor discriminates correctly when a participant with low level in the test tends to answer correctly the item.
6. Increasing the number of answer alternatives of an item reduces the probability of answering correctly by chance.
7. The Mantel-Haenszel method only reports about which group is harmed by the item with bias, but not about possible reasons.
8. Selecting items with maximum reliability and validity guarantees that the metric properties of the test are optimal.
9. The phi coefficient is used to study the relationship between an item with a criterion that only takes two possible values.
10. The test dimensionality is independent of the item discrimination.
� We appreciate Milagrosa Sánchez Martín’s collaboration in the elaboration of this document.
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