Quarter 3: Section9 – Formal Two Independent Samples Hypothesis Test (Comparing Means)

(Logic, Conclusion, and the Formal 5-step)

Bacteria in Carpets

Initial Question:  Researchers wanted to determine whether carpeted rooms contained more bacteria than uncarpeted rooms.

Here are the side-by-side boxplots of the sample data.
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1.  Based on the side – by – side boxplots, does the mean bacterium in carpeted rooms appear to be significantly larger than in uncarpeted rooms?

2.  Does there appear to be a significant difference in the variation in bacteria in the carpeted as compared to that of the uncarpeted rooms?

3.  Now based in the formal two-sample t test output from Minitab, does the evidence suggest that the bacterium in carpeted rooms is larger than in uncarpeted rooms?

4.  Now conduct the formal 5 – step hypothesis procedure to answer the initial question
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Two-sample T for Carpeted vs Uncarpeted

          N      Mean     StDev   SE Mean

Carpeted  8     11.20      2.68      0.95

Uncarpet  8      9.79      3.21       1.1

Difference = mu Carpeted - mu Uncarpeted

Estimate for difference:  1.41

95% lower bound for difference: -1.20

T-Test of difference = 0 (vs >): T-Value = 0.96  P-Value = 0.178  DF = 13
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Two-sample T for Carpeted vs Uncarpeted

          N      Mean     StDev   SE Mean

Carpeted  8     11.20      2.68      0.95

Uncarpet  8      9.79      3.21       1.1

Difference = mu Carpeted - mu Uncarpeted

Estimate for difference:  1.41

95% lower bound for difference: -1.19

T-Test of difference = 0 (vs >): T-Value = 0.96  P-Value = 0.178  DF = 14

Both use Pooled StDev = 2.9

Visual versus Textual Learners:

Researchers wanted to know whether there was a difference in comprehension among students learning a computer program based on the style of text: visual or textual manual.

1. Informally test the claim that there is a difference in test scores. (Use Boxplots)

2.  Which type of two- sample t – test seems appropriate here?  Pooled or Unpooled?

3. Formally test the claim that there is a difference in test scores. (Use Formal Output)
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Two-sample T for Visual Manual vs Textual Manual

           N      Mean     StDev   SE Mean

Visual M  18      62.9      12.0       2.8

Textual   18     54.35      9.22       2.2

Difference = mu Visual Manual - mu Textual Manual

Estimate for difference:  8.50

95% CI for difference: (1.21, 15.79)

T-Test of difference = 0 (vs not =): T-Value = 2.38  P-Value = 0.024  DF = 31
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Two-sample T for Visual Manual vs Textual Manual

           N      Mean     StDev   SE Mean

Visual M  18      62.9      12.0       2.8

Textual   18     54.35      9.22       2.2

Difference = mu Visual Manual - mu Textual Manual

Estimate for difference:  8.50

95% CI for difference: (1.24, 15.76)

T-Test of difference = 0 (vs not =): T-Value = 2.38  P-Value = 0.023  DF = 34

Both use Pooled StDev = 10.7

(Practice) Concrete Strength:  An engineer wanted to know whether the strength of two different concrete mix designs differed significantly.  He randomly selected 19 cylinders with similar dimensions.  He randomly allocated 9 to be poured with mixture A and 10 to be poured with mixture B concrete mix.  After 28 days he measured the strength (in pounds per square inch) of the cylinders.  The results were as follows:

Mixture A:  3960, 4090, 3100, 3800, 3200, 3780, 4080, 4040, 2940

Mixture B:  4070, 4640, 4120, 4890, 5220, 4620, 5020, 4190, 4330, 3730

1. Informally test the claim that there is a difference in test scores. (Use Boxplots)

2. Formally test the claim that there is a difference in test scores. (Use Formal Output)



Two-sample T for Mix A vs Mix B

        N      Mean     StDev   SE Mean

Mix A   9      3669       459       153

Mix B  10      4483       474       150

Difference = mu Mix A - mu Mix B

Estimate for difference:  -814

95% CI for difference: (-1268, -360)

T-Test of difference = 0 (vs not =): T-Value = -3.80  P-Value = 0.002  DF = 16


Two-sample T for Mix A vs Mix B

        N      Mean     StDev   SE Mean

Mix A   9      3669       459       153

Mix B  10      4483       474       150

Difference = mu Mix A - mu Mix B

Estimate for difference:  -814

95% CI for difference: (-1266, -362)

T-Test of difference = 0 (vs not =): T-Value = -3.80  P-Value = 0.001  DF = 17

Both use Pooled StDev =  467
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