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Today's lecture will be about 'T test' or student's T test (Ch. 5 in the book)
*T test and ANOVA test (gonna be discussed in the next lecture) are examples of the parametric statistics

*we have 2 types of T tests
1. T test for independent groups (the one we are going to focus on)

2. One sample T test
*Notes: 1. last time we finished talking about non-parametric statistics and the three tests included in it (chi-square, MW, KW)

2. Midterm material is not included in the final exam (the chapters that are included are 3,4,5,6 as the dr. said)

*in 'T test for independent groups', the Design of research includes two groups: the experimental group and the control group. And also we can perform T test on dependent group (one sample T test) and here we have one group and we study it in different stages ,but the one we are concerned about is T test  for 2 independent groups.
*T test is a statistical procedure compares between tow means (so the variables we are talking about here are at high level of measurements=continuous variables or at ratio level like weight in pounds), so T test measures the difference between two groups in term of means
*Examples on 2 independent groups: Males and females, experimental and control, 2 weight groups one is<70 kg and the other is >70 kg

*Assumptions to use T test

1. Dependent variable should be normally distributed (not skewed),keep in mind that non-parametric procedures don’t require a normal distribution and because of that it's called 'distribution -free', and this is the main difference between the parametric and non-parametric
2. Nature of the variable (should be continuous)

*We examine T test mainly at tow tailed, alpha =.05, confidence interval =95%
, but it can be performed at alpha= .01 or .001, 1 tailed or tow tailed, so mainly our examples and exam questions will be at alpha =.05
*Sample size in each group must be >= 30 subjects to have a valid test
*in one sample T test, we examine if the mean of each subject in the group is different from the mean of the whole group or not e.g. if we have an exam and the mean was 80, each subject should have a mean that's contained in the group mean

Another e.g. if we have a standard IQ(100 for example) and we are looking for the difference of each subject in comparison to it, or if we take a sample from the manufacture line and see if the mean weight of this sample is contained within a 1.3 pounds mean at 95% significance level or not.
*T test gives us a result to reject or accept null hypothesis, like in the previous example, if one person get a mean score that's different from the group mean, this is a heterogeneous group.
*now the 2 independent T test, we said previously that we choose the experimental and the control groups depending on random selection (3 scientific methods for choosing randomly: central random sampling-systematic random sampling-cluster random sampling)
So we choose 100 persons randomly depending on many criteria and this is the random selection, after that we do the random assignment (we put the odd numbers in the experimental group and the even numbers in the control group)
We do this so we don’t get certain variables affecting our results like if we have more females in the experimental group, that will have an effect on our results that we don’t want. 

This random assignment is very important to block out the effect of what's called "contiguous factors or extraneous factors" like gender for example or background
*Now, null hypothesis says that there is no difference between the control group and the experimental group

We set it up at alpha=.05, tow tailed test

We collect the data and input it in the SPSS and we perform T test
We got the results and find that mean for experimental group is =70, but the control group=60

Roughly we can say that the experimental group has a better effect because they have a better educational method which is very wrong, as we said previously mean may get affected by the extremes 

So in order to decide objectively we must perform the T test.

Example 1: Now the doc is talking about a table, we have pretest (which is a base line that should be the same for both groups, that means both groups are homogenous and ideal for research) and post-test (which represents the output of our intervention)
We apply our intervention and measure the mean score (out of 26)
	
	Experimental group(n=113)
	Control group (n=108)
	T 
	P 
	alpha

	Mean(out of 26)
	15.2
	13.6
	+0.22(number is arbitrary)
	.002
	0.01


*n means total number of participants and notice that there's a little difference between the two groups which is acceptable as long as it's less than 5%

*P<alpha, we reject null and there's statistical difference

Now we want to see the direction of this inference, is it towards the experimental or the control?? (this is another main difference between parametric and non-parametric procedures, parametric can tell us the direction of the relation)
We conclude that there's a statistical difference, and because the T value is positive that means the experimental group is responsible for the difference (superior to control group)

*if t value is negative then the control group is the responsible
*t value is a difference between the experimental and the control group means, so the positive value means that experimental is superior to control(as if we are doing subtraction),negative value means that the control group is superior to the control so the difference between the experimental and the control means will be negative.
*dr. didn't mention the t value in the record, he just commented that it's a positive value + I didn't take any notes for the lecture since I was asked to write it after the lec., the sign of t value is the important  thing in our decisions and due to that I used an arbitrary value for it. 
Example 2: we are looking for the effect of certain drug that supports the hemodynamics on the blood pressure
	
	experimental
	control
	P
	T
	alpha

	Mean
	38.8
	37.8
	.03
	+1.3(arbitrary value)
	.01


In this examples the tow assumptions for utilizing T test are fulfilled: Dependent variable (blood pressure) is in scores (continuous level) + normal distribution

P=.03, >.01, accept null hypothesis, there's no effect of the drug (but if alpha=.05 then we will reject null), and here since there's no statistical difference we don’t look for the t value to know the direction of this difference (no difference=no direction)
But if p value in this example was .003 which is less than .01, here there's a statistical difference and since t value is positive then the experimental group is controlling
*control group in this example can be given 1.no drug or 2.a placebo or 3.their original drug (not the drug we are testing)
*other examples that could be examined using t test, effect of certain drug on heart rate or weight (where the control group are given placebo) since those variables are at continuous level  of measurement and normally distributed

Good luck (
Maram musbeh 

