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Hypothesis 

• A hypothesis is a exploratory, testable prediction about what a researcher 

expects to uncover in a research. It is basically a statement of projection or 

suggestion of a relationship that exist between variables that researchers 

propose to find and it is a process of discovery to create a greater 

understanding of a problem. A hypothesis does not have to be correct since 

it is just a prediction and the goal is to determine whether this presumption 

is right or wrong. When conducting an experiment, a researcher might 

explore a number of different factors to determine which one might 

contribute to the ultimate outcome. A background research on the topic is 

essential prior a researcher proposes a specific hypothesis.  A 

comprehensive literature review of the journal articles is significantly 

supports hypothesis. It is a good idea to spend enough time to do a 

background research on the topic and pay attention to the related journals 

or article and other research studies in order to have a workable hypothesis.  

 



 
 
 

 

 Elements of a Good Hypothesis 

• Is your hypothesis based on your research question? 

• Is your hypothesis clear and logically coherent? 

• Is your hypothesis fail to explain relevant observation, fact and trends? 

• Is your hypothesis falsifiable? 

• Are there relevant observation/facts that your hypothesis does not account 
for? 

• Does your hypothesis focus on the topic of the discussion? 

• Does your hypothesis include both an independent and dependent variable? 

• Does your hypothesis explain the research? 

• Can your hypothesis be tested without violating ethical standards?  

Examples of Hypothesis 
• Students who eat breakfast will perform better on a math exam than students 

who do not eat breakfast. 

• Motorists who talk on the phone while driving will be more likely to make 
errors on a driving courses than those who do not talk on the phone.          

 

 

 

 



Start the Hypothesis Test 

Identify the specific claim or hypothesis 
to be tested and express it in a symbolic 
form. 

Give the symbolic form that must be true 
when the original claim is false. 

Of the two symbolic expressions 
obtained so far, let the alternative 
hypothesis H1 use the symbol < or > or 
≠, let the null hypothesis H₀ be the 
symbolic expression that the parameter 
equals the fixed value being considered. 



Hypothesis Test 

Statistic is the tool that researchers utilize to test their hypothesis: 

• Null Hypothesis (H₀): Tests the statement that the value of a population parameter (such as 

proportion, mean or standard deviation) is equal to some claimed valued. We test the null 

hypotheses directly in the sense that we assume it is true and reach a conclusion to either 

reject (H₀) or fail to reject (H₀). In other word the relationship between the independent and 

dependent variables the researchers believe they will prove through conducting a study does 

not exist. To “reject the null hypothesis” is to say that there is a relationship between the 

variables. 

• Alternative Hypothesis (H1 or Ha): Tests the statement that the parameter has a value that 

somehow differs from the null hypothesis relationship between the independent and 

dependent variables that researcher will prove exist through research and is denoted by H1 or 

Ha and the statement differs from the null hypothesis. If you are conducting a study and want 

to use a hypothesis test to support your claim, the claim must be worded so  that it becomes 

the alternative hypothesis.  This requires that your claim must be expressed using only these 

symbols:  <  ,  > or  ≠. 

• Simple Hypothesis: Tests that the hypothesis  to specifies a population distribution. 

• Composite Hypothesis: Tests that the hypothesis does not specify a population. 

 

 

 

 

 



Hypothesis Test Continues… 

• Test Statistic: Tests  the accuracy of the data from a sample and its value so the researcher 

will decide to either reject the null hypothesis or not.  The test statistic is found by 

converting the sample  statistic (such as the sample proportion P, t or  x  

 

• Test Statistic for Proportion:  

 

 

 

 

• Test Statistic for Mean:    Or        

 

 

 

 

• Test Statistic for Standard Deviation:  

 

 

 



Hypothesis Test Continues… 

• Critical Region or Rejection Region (RR): Is the set of all values of the test statistic that 

cause researchers to reject the null hypothesis.    

• Significance Level (α): Is the probability that test statistic will fall in the critical region when 

the null hypothesis (H₀) is actually true.  If the test statistic falls in the critical region, 

researchers will reject the null hypothesis, so the probability of making the mistake of 

rejecting the null hypothesis when it is true.  

• Critical Value: Is any value separates the critical region (where we reject the null hypothesis) 

from the values of the test statistic that do not lead to rejection of the null hypothesis.  The 

critical values depend on the nature of the null hypothesis, the sampling distribution that 

applies, and the significance level. 

• Tailed Tests: the tails in a distribution are the extreme regions bounded by critical values.  

Some hypothesis tests are tow-tailed, some are right-tailed and some are left-tailed: 

• Two –Tailed Test: The critical region is in the two extreme regions (tails) under the curve.   

• Left –Tailed Test: The critical region is in the extreme left region (tail) under the curve. 

• Right-Tailed Test: The critical region is in the extreme right region (tail) under the curve. 

• P-Value or Probability Value: Is the probability of getting a value of the test statistic that is 

at least as extreme as the one representing the sample data, assuming that the null hypothesis 

is true.  The null hypothesis is rejected if the –value is very small, such as 0.05 or less.  



Hypothesis Test Continues… 

• One-Sided Test:  It refers to a statistical hypothesis test where the value of null hypothesis is 
located in one tail of the probability  distribution and sometimes referred as one tail test as 
well.  A one-sided test is also referred to as a one-tailed test of significance. 

• Two-Sided Test:  It refers to a statistical hypothesis test where null hypothesis is rejected 
based on the probability of distribution and it is sometimes referred to as a two-tailed test of 
significance as well.  A researcher can determine to use one-sided or two-sided test based on 
the purpose of the research.    

• Type I Error: Occurs when the null hypothesis is wrongly reject but it is in fact true.   

• Type II Error: Occurs when the null hypothesis (H0 ) is not reject but it should have been 
rejected.   

• One Sample t-test: Refers to a hypothesis test for answering questions about the mean where 
the data are random sample of independent observation from an underlying normal 
distribution.   

• The null hypothesis for the one sample t-test is:  

• H0: µ = µ0, where µ0 is known. 

• Two Sample t-test: A two sample t-test is a hypothesis test to answer question about the 
mean where the data are collected from two random samples of independent observation. 

• The null hypothesis for the two sample t-test is:  

• H0: µ1 = µ2  

 

 
 

 

 



What a p-Value Tells You about Statistical Data 

 When you perform a hypothesis test in statistics, a p-value helps you determine the 

significance of your results. Hypothesis tests are used to test the validity of a claim that is 

made about a population. All hypothesis tests ultimately use a P-value to weigh the strength 

of the evidence (what the data are telling you about the population). The p-value is a 

number between 0 and 1 and interpreted in the following way: 

• A small p-value (typically ≤ 0.05) indicates strong evidence against the null hypothesis, so 

you reject the null hypothesis. 

• A large p-value (> 0.05) indicates weak evidence against the null hypothesis, so you fail to 

reject the null hypothesis. 

• P-values very close to the cutoff (0.05) are considered to be marginal (could go either way). 

Always report the p-value so your readers can draw their own conclusions. 

  



Continuous... 
For example, suppose a pizza place claims their delivery times are 30 minutes or less 

on average but you think it’s more than that. You conduct a hypothesis test because you 

believe the null hypothesis, Ho, that the mean delivery time is 30 minutes max, is 

incorrect. Your alternative hypothesis (Ha) is that the mean time is greater than 30 

minutes. You randomly sample some delivery times and run the data through the 

hypothesis test, and your p-value turns out to be 0.001, which is much less than 0.05. In 

real terms, there is a probability of 0.001 that you will mistakenly reject the pizza 

place’s claim that their delivery time is less than or equal to 30 minutes. Since typically 

we are willing to reject the null hypothesis when this probability is less than 0.05, you 

conclude that the pizza place is wrong; their delivery times are in fact more than 30 

minutes on average, and you want to know what they’re gonna do about it! (Of course, 

you could be wrong by having sampled an unusually high number of late pizza 

deliveries just by chance).  

To compute the p-value, we have to know what kind of distribution we were expecting. 

There are chi-squared distributions, normal distributions, t-distributions, etc. depending 

on how many variables we have and what kind of data we are collecting. 

 

 



Decision Criterion 

The decision to reject or fail to reject the null hypothesis is usually made using either of 

these methods: 

• Traditional method: Reject H₀ if  the test statistic falls within the critical region. 

• P-Value Method: Reject H₀ if P-value ≤ α where α is the significance level, such as 0.05 

• Confidence Intervals: Because it estimates, the population parameter contains the likely 

values of that parameter, reject the claim because the population parameter has a value that 

is not included in the confidence interval. 

• Another option: Instead of using a significance level such as α=0.05, simply identify the 

P-value and leave the decision to the reader. 

   Many statisticians believe that it is a good practice to always select a significance level 

before doing a hypothesis test particularly when using P-value.  For instance with a 0.05 

significance level and P-value of 0.06 we should fail to reject the null hypothesis although 

it is tempting to think that a probability of 0.06 is small enough to warrant rejection of the 

null hypothesis.  On the other hand, some statistician argue that prior selection of a 

significance level reduces the usefulness of P-value. They contend that no significance 

level should be specified and the conclusion should be left to the reader.  

 

 



Wording of the Final Conclusion  

   The conclusion of rejecting the null hypothesis or failing to reject it is fine for those of 

us with the wisdom to take a statistics course, but we should use simple, nontechnical 

terms in stating what the conclusion really means: 

Does the original claim 
contain the condition of 

equality: 

YES 

Reject H₀  

Yes 

There is sufficient evidence 
to warrant rejection of the 

original claim 

No 

There is not sufficient 
evidence to warrant rejection 

of the original claim 

NO 

Don’t reject H₀  

 

Yes 

The sample data support the 
original claim 

NO 

Is not sufficient sample 
evidence to support the 

original claim  



References 
• Triola, M. M., & Triola, M. F. (2006). Biostatistics for the biological 

and health sciences 

• Gordis, L. (2009).  Epidemiology, 4th Ed.  Philadelphia, PA: Saunders 

Elsevier 

• Melnyk, B. M. & Fineout-Overholt E. (2011). Evidence-based practice 

in nursing and healthcare: A guide to best practice. (2nded).  

 

 

 


