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[bookmark: OLE_LINK72][bookmark: OLE_LINK73]#1. An assembly operation in a manufacturing plant requires approximately a 1-month training period for new employees to reach maximum efficiency in assembling a device. A new method of training was suggested, and a test was conducted to compare the new method with the standard procedure. Two groups of 9 new employees were trained for a period of 3 weeks, one group using the new method and the other following the standard training procedure. The length of time (in min) required for each employee to assemble the device was recorded at the end of the 3-week period. 

	Standard 
method
	New
method

	32
	35

	37
	31

	35
	29

	28
	25

	41
	34

	44
	40

	35
	27

	31
	32

	34
	31



Do the data present sufficient evidence to indicate that there is a significant mean difference between the standard method and the new method in terms of their times spent to assemble at the end of a 3-week training period? Let  and  denote the mean times to assemble after the standard and the new training procedures, respectively. 

a) Null hypothesis, Alternative hypothesis, and a significance level: 




b) Calculate a test statistic: t = 1.649, or 1.65.
c) Critical value t and rejection region: 2.120 and -2.120 (based on df=16)
d) Conclusion: Fail to reject the Null Hypothesis because .119/2 > .05 = .0595 > .05.  There is no significant difference in outcomes between standard and new training.
e) Repeat the analysis using SPSS. Open a new SPSS data file, and create a numerical variable called “time” and a categorical variable called “methods”. Hint: Analyze  Compare Means  Independent samples t-test  ‘time’ under Test Variable  ‘methods’ under Grouping Variable  Click Define Groups and enter values indicating the two groups  OK.


#2. Professor Civiello wishes to investigate problem-solving skills under two conditions: solving a problem with and without background music. In a carefully controlled experiment involving six research participants, Dr. Civiello records the time it takes each participant to solve a problem when background music is being played and the time required to solve a second problem in the presence of “white noise”. (Half of the participants receive the music condition first, half the white noise condition first.) The following are the results, in milliseconds: 

	Participant
	Background Music
	White Noise

	A
	39
	35

	B
	37
	37

	C
	44
	38

	D
	42
	41

	E
	43
	39

	F
	41
	40



Using the direct-difference method:
(a) Set up the statistical hypotheses.  Ho: U1 - U2 = 0, or no difference between background music and white noise; H1: U1 - U2 does not equal 0, or there is a difference between background music and white noise.

(b) Compute , , and .  D  mean= 2.67; SSd = 27.33; Standard Error is .95
(c) Perform the test (=.05)
(d) Draw final conclusions.
(e) Produce outputs using SPSS.  
Mean = 2.667
Standard Deviation = 2.338
Standard Error = .955
t-value = 2.794
df = 5
Significant (t tailed) = .038
Conclusion: The null hypothesis is rejected.  There is a statistically significant difference between Background Music and White Noise.


#3. Give the critical  values and  for testing each of the following null hypotheses for one-variable problems at  and . 
(a)  = df=3.  0.05 = CV is 7.815 and 0.01 CV is 11.345
(b) , ,  = df = 2.  0.05 = CV is 5.991 and 0.01 CV is 9.210
(c) ,  = df = 1.  0.05 CV is 3.841 and 0.01 CV is 6.635
(d)  = df=1.  0.05 CV is 3.841 and 0.01 CV is 6.635
(e) ,   df=5; 0.05 CV is 11.070 and 0.01 CV is 15.086


#4. The 72 college students in an educational psychology class take a multiple-choice midterm exam. The professor wishes to test the hypothesis that students guessed at random on the options for question 36. The frequency of responses for that item was as follows:

	Option:
	A
	B
	C
	D

	Frequency:
	15
	40
	5
	12



(a) Give .  (pie)a + (pie)b + (pie)c + (pie)d = ¼ or that the students did not guess.
(b) Compute  and complete the test at .  df=3 and CV 0.01 = 11.345.  Chi-square statistic is 38.78
(c) Draw final conclusions. We reject the null hypothesis.  

#5. A study was conducted to determine the effect of early child care on infant-mother attachment patterns. In the study, 93 infants were classified as either “secure” or “anxious”. In addition, the infants were classified according to the average number of hours per week that they spent in child care. 

The data are presented in the table:
	
	Low (0-3 hrs)
	Moderate (4-19 hrs)
	High (20-54 hrs)

	Secure
	24
	35
	5

	Anxious
	11
	10
	8



Do the data provide sufficient evidence to indicate that there is a difference in attachment pattern for the infants depending on the amount of time spent in child care? Test using .  

(a)  State the null and alternative hypotheses.  Null = There is no effect between attachment patterns and amount of time in childcare.  Alternative = there is an effect between attachment patterns and amount of time in childcare.
(b)  Report the degrees of freedom.  df=2 with CV of 5.991
(c)  Complete the expected frequency table below. 
(d)  Calculate the test statistic.  7.255 or 7.3 = chi square.  
(f)  Write up your conclusion.  We can reject the null hypothesis, suggesting there is an effect.


