Some Extra E(MS) Problems

An enlightened school board has commissioned a researcher to conduct a study of the science curricula.  There are 4 different curricula in current use across the state.  The researcher locates 5 districts that use each curriculum and randomly selects 6 classes in each district for the study.  There are 30 students in each class.  All of the students in these classes are given a standardized science test to evaluate their learning.  What is the design of this study?  Write out the E(MS) table.  Be sure to include the degrees of freedom for each effect and identify the correct error terms.

A biologist is interested in the effects of salinity on neural transmission in the sea cucumber.  She hypothesizes that so long as the salinity remains within the normal range, the speed of neural transmission increases linearly as salinity increases.  To test her hypothesis, she selects 4 Apodida and 4 Elasipodida cucumbers and tests the speed of neural transmission of each creature in 4 different normal environments with increasing levels of salinity.  What is the design of this experiment?   Write out the E(MS) table.  Be sure to include the degrees of freedom for each effect and identify the correct error terms.  How could you test the researcher’s hypothesis directly?

A sociologist is interested in the effects of group size (Z) and composition (A) on deliberation.  So, he decides to create four types of groups:  small (5 person) groups with one minority member, small (5 person) groups with two minority group members, large (10 person groups with one minority member, and large (10 person) groups with 2 minority members.  Six groups of each type are constructed.  Each group is given three problems (P) to discuss – an issue on which the minority and majority disagree, an issue on which the minority and majority agree, and an irrelevant issue.  The primary measure to be analyzed is the amount of time used by minority members in each discussion.  The researcher hypothesizes that when the groups contain more than one minority members, they will spend more time discussing all issues than when the groups contain only one minority member.  Be sure to include the degrees of freedom for each effect and identify the correct error terms.  How could you test the researcher’s hypothesis directly?

Answers on next page.

SR(CR(DR(PF)))

	
	Source
	E(MS)
	df
	Error Line

	1
	P
	ncdσ2P + ncσ2D(P) + nσ2C(D(P))  + σ2S(C(D(P)))
	3
	2

	2
	D(P)
	ncσ2D(P) + nσ2C(D(P))  + σ2S(C(D(P)))
	16
	3

	3
	C(D(P))
	nσ2C(D(P))  + σ2S(C(D(P)))
	100
	4

	4
	S(C(D(P)))
	σ2S(C(D(P)))
	3480
	


SR(GF) X EF

	
	Source
	E(MS)
	df
	Error Line

	1
	G
	neσ2G + eσ2S(G)
	1
	2

	2
	S(G)
	eσ2S(G)
	6
	

	3
	E
	ngσ2E + σ2S(G)E
	3
	5

	4
	GE
	nσ2GE + σ2S(G)E
	3
	5

	5
	S(G)E
	σ2S(G)E
	18
	5


Hypothesis Contrast: with 1 df: -3 –1 1 3

Residual Contrast with 3 df (could subtract from above or use quadratic and cubic weights).

GR(ZF X AF) X PF
	
	Source
	E(MS)
	df
	Error Line

	1
	Z
	gapσ2Z + pσ2G(ZA)
	1
	4

	2
	A
	gzpσ2A + pσ2G(ZA)
	1
	4

	3
	ZA
	gpσ2ZA + pσ2G(ZA)
	1
	4

	4
	G(ZA)
	pσ2G(ZA)
	5
	

	5
	P
	gazσ2P + σ2G(ZA)P
	2
	9

	6
	AP
	gzσ2AP + σ2G(ZA)P
	2
	9

	7
	ZP
	gaσ2ZP + σ2G(ZA)P
	2
	9

	8
	ZAP
	gσ2ZAP + σ2G(ZA)P
	2
	9

	9
	G(ZA)P
	σ2G(ZA)P
	10
	


Hypothesis is for a main effect of group composition.  Note that the number of subjects that make up each group is irrelevant because the level of analysis is at the group level.

