Determining which way a one-tailed alternative hypothesis should be written can be confusing. It really should be based on what decision you must be confident enough to make.
For example, if a vendor claims their product produces greater efficiency than another, we would be happy to prove it true but it would be costly to switch. I want to be sure it is better before I switch. Hence, my alternative is that it is high.
Suppose I think a claim of superiority is bogus but I better be right when I call them liars. I am not going to confident that it is not superior unless the samples show actual INferiority. Hence my alternative hypothesis would be that the mean is LESS than competitors.

For another example, if the medicine we manufacture produces worse side effects than other products ( = 5), we will announce it publicly and pull it from the shelves. This will be enormously costly, so I won’t recommend such a drastic decision unless I am confident of these side effects. I would use H1:  > 5.

Let’s try that again from the other direction using the following examples:

a) If oxygen is above 19% we will consider it safe to enter, but we want to be sure: H1: oxygen > 19%. If we accept H1, we will feel confident to enter because the sample mean was well above 19%. If I used H1: oxygen > 19%, I would be saying that I will go in unless I am absolutely certain I will die. Not me, brother.
b) If oxygen is above 30%, the risk of explosion is high. We want to be sure we are below 30%: H1: oxygen < 30%. If we reject Ho and accept H1, it will be because samples are so low that we are confident we are below 30%. If I used H1: oxygen > 30%, I again would be saying that I will go in unless I am absolutely certain I will die.
c) A vendor claims their oxygen tank has 20.9% oxygen. We need for it to be reasonably close to 20.9% for a chemical reaction to proceed as desired. If it is  really low or really high we would be upset and take drastic, costly action. We don’t want to take drastic action unless we are sure there is a problem.
We would use H1: oxygen < > 20.9% because we would take action only if we were really confident it was clearly too high or too low.
One thing that makes this confusing is the possibility that the null hypothesis is wrong but the alternative can’t be right, either. For example, suppose we had:

Ho: oxygen = 19%  H1: oxygen > 19%    x = 8%  s/n^.5 = 2%


Clearly, oxygen < > 19%. However, we should NOT accept the alternative, either. Besides common sense, we would point out that x is not in the critical region (i.e., far to the right of the mean). 

Although the author of the text does not always make it clear, one does not accept the alternative unless the sample mean is in the critical region, which is on the same side as the inequality. For examples:

a) H0: oxygen = 19%: H1: oxygen > 19%. If X = 12% we cannot accept H1, whether Ho is true or not.

b) H0: oxygen = 30%: H1: oxygen < 19%. If X = 12% we cannot accept H1, whether Ho is true or not.

So, the key is where the critical region should be. So ask yourself which side is critical to you.

