Dependent One Way ANOVA

Example 1

Taste sensitivity declines with age in some people.  One concern associated with this decline is that some elderly people eat less because food seems bland in flavour.  In an attempt to encourage elderly individuals to eat a healthy diet, flavour enhancers have been developed by the food technology industry.  One such flavour enhancer is for beef.  In order to test the effectiveness of this product, researchers design a study where the number of grams of beef consumed during a meal can be measured.  Twenty-one participants over the age of 65 are assigned to age-matched triplets.  Within a triplet, each member is randomly assigned to a different condition.  In the first condition, participants are served a meal containing 300 grams of roast beef.  To determine the amount of beef consumed, the weight of the leftover portion, if any, is subtracted from 300 grams (the portions are purposefully large to minimize a ceiling effect).  The second group receives the same meal, but their beef has been flavour enhanced.  The third group also receives the flavour enhanced beef, but are told that their meal contains flavour enhancers.  Is the flavour enhancer effective, and if so determine which conditions differ? 
(use alpha = .05).

Grams of Beef Not Consumed
	Matched
 Block
	No Flavour 
Enhancer
	Flavour Enhancer 
(not informed)
	Flavour Enhancer
(informed)

	1
	255
	206
	288

	2
	108
	175
	153

	3
	40
	25
	21

	4
	240
	223
	196

	5
	182
	224
	208

	6
	56
	87
	31

	7
	152
	119
	104




Step 1:	Ho: All of the population means are the same.
Ha: At least one combination of population means differs from some other combination of population means.

Step 2: Dependent ANOVA, matched pairs


Step 3:  The F-test is a one tailed test.  A negative F-ratio is not possible.  The critical F-ratio is 
	selected according to the degrees of freedom in the:
	a) numerator: df = k - 1, where k is the number of groups, and
	b) denominator: df = N – k – b + 1, where N is the total number of participants in the
	 entire experiment and b is the number of participants.
	N= 21, b = 7
	Therefore, the critical F-ratio is:  F(2, 12) = 3.885 

Step 4: Calculate a summary table of calculations

	Matched
 Block
	No Flavour 
Enhancer
	Flavour Enhancer 
(not informed)
	Flavour Enhancer
(informed)
	Sum
	Mean

	1
	255
	206
	288
	749
	249.667

	2
	108
	175
	153
	436
	145.333

	3
	40
	25
	21
	86
	28.667

	4
	240
	223
	196
	659
	219.667

	5
	182
	224
	208
	614
	204.667

	6
	56
	87
	31
	174
	58

	7
	152
	119
	104
	375
	125

	Sum
	1033
	1059
	1001
	30 93
	

	mean
	147.571
	151.286
	143
	147.286
	




Calculate the sums of squares Total



Calculate the sums of squares for Treatment



Calculate the sums of squares for Blocks




..
0
SSerror = SSTotal – (SStreatment + SSblocks)
	= 135 270.2857 – (241.2 + 124 669.0)
	= 10 360.09




ANOVA Summary Table
	Source
	SS
	df
	MS
	Fobt
	Fcrit
	Decision

	Total
	135270.3
	20
	6763.5
	---
	---
	---

	Treatment
	241.2
	2
	120.6
	0.14
	3.89
	Fail to reject Ho

	Blocks
	124669.0
	6
	20778.2
	---
	---
	---

	Error
	10360.1
	12
	863.4
	---
	---
	---
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Example 2

To study dark adaptation, 8 participants are asked to count the number of chairs in a room darkened to the same level of light as a movie theatre.  There are 10 chairs.  The first count is made as soon as the participant enters the darkened room.  Subsequent counts are made 2 and 10 minutes later.  Does the amount of time in a darkened room affect visual acuity, and if so which time periods differ? (use alpha = .05)

Number of Chairs Counted at 0,2, and 10 Minutes
	Participant
	1
	2
	3
	4
	5
	6
	7
	8

	Entry
	0
	2
	4
	1
	0
	0
	6
	2

	2 min
	6
	7
	5
	10
	9
	5
	4
	6

	10 min
	9
	8
	7
	10
	10
	9
	8
	9





ANOVA Summary Table
	Source
	SS
	df
	MS
	Fobt
	Fcrit
	Decision

	Total
	267.0
	23
	11.6
	---
	---
	---

	Treatment
	196.6
	2
	98.3
	23.40
	3.74
	Reject Ho

	Blocks
	11.7
	7
	1.7
	---
	---
	---

	Error
	58.7
	14
	4.2
	---
	---
	---







  

