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 Working with SPSS Software 

The development of easy to learn statistical software like SPSS has changed the way statistics is being taught and learned (Green & Salkind 2011). This week the learner will utilize this software to complete Lesson 22 and 23. In chapter 22 it covers how to conduct a One-Sample t Test. Research question for designs that involve a single sample, paired sample, or two independent samples can be address by using the t Test procedures (Green & Salkind 2011). Chapter 23 practice exercise will teach the learner how to conduct a Paired-Sample t Test. Below this study will examine chapter 22 exercise 1-4, and chapter 23 1-5 on page 174.
Lesson 22: One – Sample t Test

 In the exercise the learner is to determine if a new teaching method, the Involvement Technique is effective in teaching algebra to first graders (Green & Salkind 2011).The study uses a sample of six first graders, each child completed a eight-item algebra test. The first step in this exercise is to compute total scores for the test using a one-sample t test on the total scores. In order to do these steps the learner select the transform tab, then the compute variable tab, then name the target variable. Once this was done type in the numeric expression box each items add them together one by one then total all the items. The total scores were 8, 6,5,7,4, and 6. Table 1 and table 2 is the output from the total scores. 
Table 1

	Participant Test Scores



	
	               N
	             M
	                 SD
	              SEM

	Algebra_test
	6
	6.0000
	1.41421
	.57735


	Table 2

Participants Test Scores



	
	T V = 2                                       

	
	              t
	             df
	           Sig. (2-t)
	                  M D
	95% Confidence Interval of the Difference

	
	
	
	
	
	           L
	         U  

	Algebra test
	6.928
	5
	.001
	4.00000
	2.5159
	5.4841


        To evaluate whether the mean was significantly different from two, a one-sample t test was conducted on the algebra test scores, the accepted mean for algebra test scores in general. The sample mean of 6.0 (SD = 1.41) was significantly different from 2.0, t (5) = 6.93, p < .01.  Due to the fact that the p value is less than .05, we reject the null hypothesis that the population mean is equal to 2 at the.05 level. The 95% confidence interval for algebra test scores, means ranged from 4.52 to 7.48. The effect size d of 2.83 (6.93/√ 6) indicates a large effect.  Figure 1 shows the distribution of algebra scores.  The results support the conclusion that first graders taught algebra through the Involvement Technique do better than average (Green & Salkind 2011).
Figure 2.1 Displays of Test Scores
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Lesson 23: Paired – Sample t Test
         In lesson 23 exercises 1 through 5 a psychologist named Mike is conducting a study to see if overall life stresses increases or decreases as working women grow older. He samples a group of 100 working women at the age of 40. He gives them two tests the first Index of Life Stress at 40 and he conducts a second ILS test from only 45 of the women at the age of 60.  Using the SPSS data file the first task is to compute the total scores of the ILS at the age of 40 and 60. This is done by using the Transform Compute option, using renaming the target values and then adding the items in the numeric expressions box. The next question required a paired –sample t test to determine if overall life stresses increases or decreases with age. Table 3 below will display the result. According to Table 3, the mean of working women aged 40 (M = 151.84, SD = 14.48) was significantly greater than the mean of working women aged 60 (M = 136.87, SD = 9.95) demonstrating that overall life stress decreases for working women as they age.  

Table 3

	Working women at the ages 40 and 60 Paired Samples


	
	M
	           N
	             SD
	Std. Error Mean

	Pair 1
	age_stress4
	151.8444
	45
	14.48346
	2.15907

	
	age_stress6
	136.8667
	45
	9.94896
	1.48310


      The next question (3) requires the learner to create a difference variable to show changes in life stress from 40 and age 60 for each women, and then create a histogram to show these changes. Table 4 and Figure 4.1will display the results for this question.

Table 4

Changes in Life Stress at the ages of 40 and 60

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	M
	S. D
	S E M
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	index_40 - index_60
	14.97778
	17.26595
	2.57386
	9.79051
	20.16504
	5.819
	44
	.000


        The data in Table 4 t (44) = 5.82, p < .01, this indicates the  p value is less than .05, we reject the null hypothesis that there is no significant correlation between stress levels of working women at age 40 and 60.  The 95% confidence interval for the mean difference in overall stress between ages 40 and 60 was 9.79 to 20.17.  The result size was reasonably large, according to the data. Looking at the results in Figure 4.1 it show that women, overall life stress scores decrease over the 20-year period. 
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Figure 4.1: Distribution of working women’s life stress at age 40 minus ages 60.

        In question 4 Mike realizes that the overall ILS does not adequately reflect changes in women’s life over time. He hypothesizes that occupational stress probably declines as women get older, while interpersonal life stress may increase or stay the same (Green & Salkind 2011).  A paired-samples t tests were conducted to evaluate these hypotheses.

The occupational stress null and alternate hypotheses for this research study are:

· H10: Occupational stress does not decline as women get older.

· H1a: Occupational stress declines as women get older.

The interpersonal life stress null and alternate hypotheses for this research study are:

· H20: Interpersonal life stress levels do not increase or stay the same as women get older.

· H2a: Interpersonal life stress levels increase or stay the same as women get older.
      A conducted paired-samples t test to evaluate these hypotheses was done below in Table 5. According to the table the means and standard deviations of interpersonal life stress scores at ages 40 (M = 78.20, SD = 11.66) and ages 60 (M = 75.00, SD = 7.71), as well as, the means and standard deviations of occupational life stress scores at ages 40 (M = 73.64, SD = 9.56) and ages 60 (M = 61.87, SD = 6.63).  

Table 5

 Interpersonal and Occupational Life Stress Scores for Women 40 & 60
	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	
	
	
	
	

	Pair 1
	Interpersonal life stress at age 40
	78.20
	45
	11.655
	1.737

	
	Interpersonal life stress at age 60
	75.00
	45
	7.711
	1.149

	Pair 2
	Occupational life stress at age 40
	73.64
	45
	9.547
	1.423

	
	Occupational life stress at age 60
	61.87
	45
	6.625
	.988


         The results in Table 6 indicated that interpersonal stress levels did not differ significantly from age 40 to age 60, t(44) = 1.54, p = .13.   The p value is greater than .05, therefore we accept the null hypothesis that interpersonal stress levels do not increase or stay the same as women get older.  The 95% confidence interval for the interpersonal stress levels mean difference between ages 40 and 60 ranged from -.99 to 7.39. Based on the results the occupational stress levels did drop significantly from age 40 to age 60, t(44) = 6.22, p < .01.  In this study the p value is less than .05, we reject the null hypothesis that occupational stress does not decline as women get older.  The 95% confidence interval for the occupational stress levels mean difference between ages 40 and 60 ranged from 7.96 to 15.59.

Table 6
 Interpersonal and Occupational Life Stress Scores for Working Women at Ages 40& 60

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	M
	S D
	S E M
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Interpersonal life stress at age 40 - Interpersonal life stress at age 60
	3.200
	13.942
	2.078
	-.989
	7.389
	1.540
	44
	.131

	Pair 2
	Occupational life stress at age 40 - Occupational life stress at age 60
	11.778
	12.696
	1.893
	7.964
	15.592
	6.223
	44
	.000


        The last question of this exercise required a Results section based on the analyses in Exercise 1 through 4 including a graphical and statistical descriptions of the results. To evaluate whether women’s life stress declined from the age 40 to age 60 a paired t test was conducted. Based on the results the mean overall life stress index at age 40 (M=151.84,Sd = 14.48) was larger than overall life stress index at age 60(M=136.87, SD = 9.95), t(44) = 5.82. p<.01.The 95% confidence interval for the mean difference in overall stress between ages 40 and 60 was 9.79 to 20.16. 
Conclusion
        Lesson 22 introduced a one- sample t test that evaluates whether a mean for a population is equal to a hypothesized test value based on the research hypothesis (Green & Salkind 2011). Lesson 23 teaches the learner how to utilize a paired-sample t test that assesses the mean differences between paired observations is significantly different from zero. Both exercises enhanced the learner ability to conduct a one-sample t test as well as paired-sample t test successfully. These exercise will help the learner in the future when conducting research, also it provided the learner with a better understanding for t test procedures.
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