Psychology 612

Winter 2006

Midterm Examination Key

Problem 1

1.  A social psychologist is investigating the effects of expertise (E) and situational factors on decision processes.  In this study, she hypothesizes that experts are less susceptible to situational influences than novices.  To test her hypothesis, she recruits 12 domain experts and 12 novices and exposes each subject to decision situations that vary in complexity (C: 2 levels) and uncertainty (U: 3 levels).  The quality of the decision made is measured on a 7 point scale.

1. What is the structural design for this study?  Note which effects are fixed and which are random.

SR(EF) X CF X UF
2. Write out the E(MS) table for this design.  Determine the degrees of freedom and error term for each line.

	
	Souce
	E(MS)
	df
	Error

	1
	E
	ncuσ2E + cuσ2S(E)
	e-1=1
	2

	2
	S(E)
	cuσ2S(E)
	e(n-1)=22
	

	3
	C
	nueσ2C + uσ2S(E)C
	c-1=1
	9

	4
	U
	nceσ2U + cσ2S(E)U
	u-1=2
	10

	5
	CU
	neσ2CU + σ2S(E)CU
	(c-1)(u-1)=2
	11

	6
	EC
	nuσ2EC + uσ2S(E)C
	(e-1)(c-1)=1
	9

	7
	EU
	ncσ2EU + cσ2S(E)U
	(e-1)(u-1)=2
	10

	8
	ECU
	nσ2ECU + σ2S(E)CU
	(e-1)(c-1)(u-1)=2
	11

	9
	S(E)C
	uσ2S(E)C 
	e(n-1)(c-1)=22
	

	10
	S(E)U
	uσ2S(E)U
	e(n-1)(u-1)=44
	11

	11
	S(E)CU
	σ2S(E)CU
	e(n-1)(c-1)(u-1)=44
	


3. Run a standard analysis of variance.
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Mauchly’s test reveals no evidence of a violation of compound symmetry (see above).
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4. Determine the validity of the following hypotheses using the most direct tests.  Conduct additional analyses if necessary.

5. Experts make better decisions than novices.
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Although experts scored higher than novices overall (F(1,22)=2014.239, MSe=.076, p<.001),  there is a 3-way interaction with complexity and uncertainty that must be considered (F(2,44)=500.127, MSe=.091, p<.001).  Experts demonstrated higher scores on every combination except when complexity and uncertainty were high.  In this condition, the experts and novices had nearly identical scores, though the novices scored slightly higher (see table below).
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6. Decision quality decreases with increased complexity.
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Decision quality was higher with lower complexity F(1,22)=2060.679, MSe=.072, p<.001).  This is true for both experts and novices and every level of uncertainty (see table 7 above).

7. Decision quality decreases with increased uncertainty.

Contrary to our hypothesis, decision quality increases with increased uncertainty. There is a significant linear trend F(1,22)=944.728, MSe=.098, p<.001 and there is no quadratic effect.  However, the linear trend differs depending on complexity and expertise (F(1,22)=1006.376, MSe=.092, p<.001).  The graphs make it clear that the linear decrease in quality due to uncertainty occurs only when experts confront problems that are not complex or novices confront problems that are complex.
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Tests of Within-Subjects Contrasts

Measure: MEASURE_1 

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

	complex
	Linear
	 
	147.825
	1
	147.825
	2060.679
	.000

	complex * Expertise
	Linear
	 
	.008
	1
	.008
	.117
	.735

	Error(complex)
	Linear
	 
	1.578
	22
	.072
	 
	 

	uncert
	 
	Linear
	92.827
	1
	92.827
	944.728
	.000

	 
	 
	Quadratic
	.170
	1
	.170
	1.437
	.243

	uncert * Expertise
	 
	Linear
	.202
	1
	.202
	2.052
	.166

	 
	 
	Quadratic
	.001
	1
	.001
	.011
	.919

	Error(uncert)
	 
	Linear
	2.162
	22
	.098
	 
	 

	 
	 
	Quadratic
	2.605
	22
	.118
	 
	 

	complex * uncert
	Linear
	Linear
	.015
	1
	.015
	.165
	.688

	 
	 
	Quadratic
	.017
	1
	.017
	.183
	.673

	complex * uncert * Expertise
	Linear
	Linear
	91.260
	1
	91.260
	1006.376
	.000

	 
	 
	Quadratic
	.007
	1
	.007
	.074
	.788

	Error(complex*uncert)
	Linear
	Linear
	1.995
	22
	.091
	 
	 

	 
	 
	Quadratic
	2.020
	22
	.092
	 
	 


8. The effect of uncertainty on decision quality is linear.

The contrast for the linear trend is significant (F1,22)=944.728, p<.001) and there is no quadratic effect (F(1,22)=1.437, n.s.).  However, there is a significant interaction of this linear trend with complexity and expertise (F(1,22)=1006.376, p<.001).  See interpretation above.  Note that you cannot test only the linear trend to determine that the effect is linear.  You need to determine that the hypothesized effect occurs and that there is no other significant trend.
9. The effects of complexity and uncertainty depend on the expertise of the subjects.  This requires a test of the 3-way interaction noted previously (F(2,44)=500.127, MSe=.091, p<.001).
Problem 2

2.  A political psychologist is seeking to determine the best arguments for an upcoming election.  He contacts the state Democratic and Republican parties (P) and arranges to have members of both parties rate speeches.  He travels from to 8 cities with 3 confederates each of whom has perfected a different argument (A: conservative, libertarian, progressive).  In each city (C), the confederates give their speeches to either the local Democratic party or the local Republican party.  Each participant rates his/her reaction to the speech on an 11 point scale from very negative to very positive.  Ten people participate in each city.

1.  What is the structural design for this study?  Note which effects are fixed and which are random.

SR(CR(PF))XAF
2. Write out the E(MS) table for this design.  Determine the degrees of freedom and error term for each line.
	
	
	
	SS
	df
	MS
	Error
	F
	p

	1
	A
	ncpσ2A + nσ2C(P)A + σ2S(C(P))A
	.009
	a-1=2
	.005
	5
	.066
	.936

	2
	P
	ncaσ2P + naσ2C(P) + aσ2S(C(P))
	.353
	p-1=1
	.353
	4
	4.772
	.072

	3
	PA
	ncσ2PA + nσ2C(P)A + σ2S(C(P))A
	153.685
	(p-1)(a-1)=2
	76.843
	5
	1011.092
	<.001

	4
	C(P)
	anσ2C(P) + aσ2S(C(P))
	.441
	p(c-1)=6
	.074
	6
	.771
	.600

	5
	C(P)A
	nσ2C(P)A + σ2S(C(P))A
	.917
	p(c-1)(a-1)=12
	.076
	7
	.927
	.521

	6
	S(C(P))
	aσ2S(C(P)) 
	6.927
	cp(n-1)=72
	.096
	
	
	

	7
	S(C(P))A
	σ2S(C(P))A
	11.855
	cp(n-1)(a-1)=144
	.082
	
	
	


3. Run a standard analysis of variance.
There is no evidence of a violation of compound symmetry assumptions.
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SPSS assumes that cities are fixed so the F values for many of the sources of variance must be recalculated according to the E(MS).  These values have been placed in the E(MS) table above.  The SPSS printout is reproduced below.
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Because the effect of city within party is not significant and the F-value is much less than 2, one can collapse across the city factor.  There is a nearly significant effect for party (F(1,78)=3.733, MSe=.094, p=.057) such that Republicans tended to like the speakers more than Democrats (see tables below).  The nature of the interaction is explored in more detail in the following questions.  
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4. Determine the validity of the following hypotheses using the most direct tests.  Conduct additional analyses if necessary.

5. Democrats prefer the progressive argument to the conservative and libertarian arguments which do not differ.

Democrats prefer the progressive argument to the conservative and libertarian arguments (F(1,156)=690.83, p<.001), but they also prefer the libertarian argument to the conservative argument (F(1,156)=236.64, p<.001).
6. Republicans prefer the conservative argument to the progressive and libertarian arguments which do not differ.

Republicans prefer the conservative to the progressive and libertarian arguments (F(1,156)=724.41, p<.001) but they also prefer the libertarian argument to the progressive argument (F(1,156)=222.44, p<.001).
To calculate these contrasts, take the means from the party by argument table above:
	Party
	Argument
	Mean
	Contrasts

	
	
	
	Dem P vs C,L
	Dem C vs L
	Rep C vs P, L
	Rep P vs L

	Dem
	Conservative
	3.505
	0
	0
	2
	0

	
	Libertarian
	4.49
	0
	0
	-1
	1

	
	Progressive
	5.455
	0
	0
	-1
	-1

	Rep
	Conservative
	5.555
	-1
	1
	0
	0

	
	Libertarian
	4.54
	-1
	-1
	0
	0

	
	Progressive
	3.585
	2
	0
	0
	0

	
	SS / MS
	
	56.64817
	19.4045
	59.4015
	18.2405

	
	F
	
	690.8313
	236.6402
	724.4085
	222.4451

	
	p
	
	<.001
	<.001
	<.001
	<.001


These are simple effects that are an alternative way of dividing the argument and argument by party variance (and are orthogonal to the party main effect which would be coded as 1, 1, 1, -1, -1, -1).  Notice that the total sums of squares for these contrasts is 153.6947 which is equal to the sums of squares for argument plus the sums of squares for party by argument.  The error term for these contrasts is the same error term that one would use for the argument and argument by party effects (S(P)A).
3.  A researcher is interested in testing the effects of two experimental reading programs. She randomly assigns ten boys and ten girls (G) to each of three conditions (C):  Control, Whole Language, or Intense Phonics.  The students reading scores are evaluated after they complete the programs.  What is the structural model for this design?

1. What is the structural design for this study?  Note which effects are fixed and which are random.

SR(GFXCF)

2. Write out the E(MS) table for this design.  Determine the degrees of freedom and error term for each line.

	
	
	
	
	
	

	1
	G
	ncσ2G + σ2S(GC)
	g-1=1
	
	

	2
	C
	ngσ2C + σ2S(GC)
	c-1=2
	
	

	3
	GC
	nσ2GC + σ2S(GC)
	(g-1)(c-1)=2
	
	

	4
	S(GC)
	σ2S(GC)
	cg(n-1)=54
	
	

	
	
	
	
	
	

	
	
	
	
	
	


3. Run a standard analysis of variance.
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4. Determine the validity of the following hypotheses using the most direct tests.  Conduct additional analyses if necessary.

5. Test the hypothesis that the experimental conditions are better than the control condition.

F(1,54)=368.40, p<.001

6. Test the hypothesis that the Phonics intervention is superior to the Whole Language intervention.

F(1,54)=127.71, p<.001

7. Determine whether gender affects test scores.

F(1,54)=210.607, p<.001; 

8. Determine whether gender alters the effect of the programs.

F(2,54)=1.156, n.s., G*P is not significant
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