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TYPE A

GENERAL RULES FOR THE EXAM 

This exam consists of 10 questions with three response options (a, b and c) that must be answered by writing the option chosen on the answer sheet. Only one of the alternatives is correct. The errors do not subtract score. You have 45 minutes to do the exam.


QUESTIONS

Please, answer questions 1 - 5 based on the following data.

An agronomist wants to study the effect of 3 different types of phosphates (A, B, C) on wheat production. He divides a land in 12 areas (3 groups of four plots) of the same size and treats every four plots with a different type of phosphate (A, B or C). Then, he sows wheat
in each of them and, after collection, measures the amount of wheat produced by each surface. We know that the between sum of squares is 8 and the within sum of squares is 6.
The following table shows the yield obtained depending on the type of phosphate added.

	
	
	Phosphates

	
	
	Phosphate A
	Phosphate B
	Phosphate C

	Plots
	Plot 1
	48
	47
	49

	
	Plot 2
	49
	49
	51

	
	Plot 3
	50
	48
	50

	
	Plot 4
	49
	48
	50




1. If we want to make a priori comparison between phosphate A against B and C together, the correct coefficients would be the following: 
a) +2 -1 -1
b) 0 +1 -1
c) -1 0 +1




2. Considering the previous contrast, the appropriate contrast/s to fulfill the orthogonal set could be: 
a) 0 +1 -1 and +1 -1 0
b) 0 +1 -1
c) -1 +1 0

3. Does the type of phosphate have an effect on production? To answer this question, the values of the empirical F and the effect size are, respectively:
a) 4.26 and 0.64
b) 11.94 and 0.95
c) 5.97 and 0.57 

4. Based on the previous results (item 3), what would you conclude? (Confidence level: 95%)
a) The effect probably exists
b) The effect probably doesn’t exist
c) The non-significance can be due to low statistical power

5. Between which pairs of phosphates can we ensure that there are differences according to Scheffé? (α = .05)
a) A and B
b) A and C 
c) B and C


Please, answer questions 6 – 10 based on the following data.

Six footballers participated in a psychological intervention to increase their concentration capacity. Concentration measurements were taken each 3 months during one year.

	
	
	Measurements

	
	
	M1
	M2
	M3
	M4

	Footballers
	F1
	20
	25
	35
	43

	
	F2
	25
	39
	42
	45

	
	F3
	30
	32
	37
	42

	
	F4
	26
	30
	35
	40

	
	F5
	24
	29
	31
	43

	
	F6
	12
	20
	24
	30


  
The tables below present the results obtained.



	Mauchly's Test of Sphericityb

	Measure:MEASURE_1

	Within Subjects Effect
	Mauchly's W
	Approx. Chi-Square
	df
	Sig.
	Epsilona

	
	
	
	
	
	Greenhouse-Geisser
	Huynh-Feldt
	Lower-bound

	
	
	.651
	1.598
	5
	.905
	.830
	1.000
	.333

	Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix.

	a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests of Within-Subjects Effects table.

	b. Design: Intercept 
 Within Subjects Design: factor1



	Tests of Within-Subjects Effects

	Measure:MEASURE_1

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	factor1
	Sphericity Assumed
	1006.458
	3
	335.486
	46.470
	.000

	
	Greenhouse-Geisser
	1006.458
	2.489
	404.293
	46.470
	.000

	
	Huynh-Feldt
	1006.458
	3.000
	335.486
	46.470
	.000

	
	Lower-bound
	1006.458
	1.000
	1006.458
	46.470
	.001

	Error
(factor1)
	Sphericity Assumed
	108.292
	15
	7.219
	
	

	
	Greenhouse-Geisser
	108.292
	12.447
	8.700
	
	

	
	Huynh-Feldt
	108.292
	15.000
	7.219
	
	

	
	Lower-bound
	108.292
	5.000
	21.658
	
	












	Tests of Within-Subjects Contrasts

	Measure:MEASURE_1

	Source
	factor1
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	factor1
	Linear
	1003.408
	1
	1003.408
	114.435
	.000

	
	Quadratic
	.042
	1
	.042
	.004
	.950

	
	Cubic
	3.008
	1
	3.008
	.926
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	Error
(factor1)
	Linear
	43.842
	5
	8.768
	
	

	
	Quadratic
	48.208
	5
	9.642
	
	

	
	Cubic
	16.242
	5
	3.248
	
	



6. The design of this study is:
a) Longitudinal
b) Transversal
c) Longitudinal and transversal

7. The degrees of freedom in stage 2 are: 
a) 3 and 15
b) 1 and 5
c) 2.489 and 12.447

8. The theoretical F in stage 1 is (α = .05):
a) 3.29
b) 6.61
c) 3.88

9. Epsilon in stage 3 is:
a) 1
b) .333
c) .830

10. Does the psychological intervention increase footballers’ concentration capacity? (confidence level: .95)
a) No
b) Yes
c) There is not enough information to make decision
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ANSWER SHEET

	Item
	Option

	 1
	A

	 2
	B

	 3
	C

	 4
	A

	 5
	C

	 6
	A

	 7
	B

	 8
	A

	9
	C

	10
	B
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