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Data Analysis: Hypothesis Testing 
Microsoft excel tool will be utilized to carry out inferential tests such as Independent sample t test, paired sample s t test, and the ANOVA test. Various hypotheses will be developed, tested, and in-depth interpretation done.
Independent Samples t Test: Hypothesis Testing
: The means values of Group A prior training scores is equal to the mean of Group B revised training scores 
: The means value of Group A prior training scores is not equal to the mean value of Group B revised training scores 
	t-Test: Two-Sample Assuming Unequal Variances

	 
	 
	 

	 
	Group A Prior Training Scores
	Group B Revised Training Scores

	Mean
	69.79032258
	84.7741935

	Variance
	122.004495
	26.964569

	Observations
	62
	62

	Hypothesized Mean Difference
	0
	 

	df
	87
	 

	t Stat
	-9.666557191
	 

	P(T<=t) one-tail
	9.69914E-16
	 

	t Critical one-tail
	1.662557349
	 

	P(T<=t) two-tail
	1.93983E-15
	 

	t Critical two-tail
	1.987608282
	 


  
	From the Independent sample t test results, the observed p-value (two-tailed) is p=0.00 at alpha value of 0.05. We reject null hypothesis if and if the observed or calculated p-value is less than the level of significance (Neuman & Neuman, 2006). Since p=0.00 <0.05, hence we have sufficient evidence to reject null hypothesis. Therefore, the test results suggest that the mean value of Group A prior training scores is not equal to the mean value of Group B revised training scores.
Dependent Samples (Paired Samples) t Test: Hypothesis Testing
: No significant difference between the means of paired observations for pre-exposure and post-exposure groups
: There is a difference between means of paired observations for pre-exposure and post-exposure groups
	t-Test: Paired Two Sample for Means

	 
	 
	 

	 
	Pre-Exposure μg/dL
	Post-Exposure μg/dL

	Mean
	32.85714
	33.28571

	Variance
	150.4583
	155.5

	Observations
	49
	49

	Pearson Correlation
	0.992236
	 

	Hypothesized Mean Difference
	0
	 

	df
	48
	 

	t Stat
	-1.9298
	 

	P(T<=t) one-tail
	0.029776
	 

	t Critical one-tail
	1.677224
	 

	P(T<=t) two-tail
	0.059553
	 

	t Critical two-tail
	2.010635
	 



At alpha value of 0.05, the observed p-value (two-tailed) is p=0. 0596.Now that p=0.0596>0.05 we fail to reject null hypothesis since no sufficient evidence. Consequently, the test results are not statistically significant therefore we conclude that there is no difference between means of paired observations for pre-exposure and post-exposure groups
ANOVA: Hypothesis Testing
: The means for A, B, C, and D are equal 
At least one of the means is different 
	Anova: Single Factor
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	SUMMARY
	 
	 
	 
	 
	 
	 

	Groups
	Count
	Sum
	Average
	Variance
	 
	 

	A = Air
	20
	178
	8.9
	9.357895
	 
	 

	B = Soil
	20
	182
	9.1
	3.042105
	 
	 

	C = Water
	20
	140
	7
	6.631579
	 
	 

	D = Training
	20
	108
	5.4
	1.410526
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	ANOVA
	 
	 
	 
	 
	 
	 

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	182.8
	3
	60.93333
	11.9231
	1.76E-06
	2.724944

	Within Groups
	388.4
	76
	5.110526
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Total
	571.2
	79
	 
	 
	 
	 



One-way ANOVA results indicate that  the observed p-value is p=0.00 and the test statistic F; =511.923 at alpha value of 0.05. We use either the p-value approach or the test statistic approach to reject or fail to reject the null hypothesis. For one-way ANOVA, the null hypothesis could be reject if the observed F value is greater than the critical value of F or calculated p-value is less than the level of significance (Creswell, 2013).  Since F> F-critical i.e (11.923> 2.725), we reject the null hypothesis because F value is greater than the Critical value of F at 5% level of significance. Therefore, we conclude that at least one of the means for A, B, C, and D is different. that similarly, we reject the hull hypothesis because the observed p-value, p=0.000<0.05. 
From the ANOVA test results, a statistical significant difference was observed between one of the means with a test value, =511.923, p = 0.000. The test results suggest that at least one of the means for A, B, C, and D is different 
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