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STATISTICS AND PROBABILITY  11 
 

Name: ______________________________________ Date: ____________________ 

 

Grade: ______________________________________ Section: ___________________ 

 

Quarter: 4  Week: 2  MELC(s): 1. Formulates the appropriate null and alternative 
hypotheses on a population mean (M11/12SP-IVb-1); 2. Identifies the appropriate form of the 
test-statistic when: (a) the population variance is assumed to be known; (b) the population 
variance is assumed to be unknown; and (c) the Central Limit Theorem is to be used 
(M11/12SP-IVb-2); and 3. Identifies the appropriate rejection region for a given level of 
significance when: (a) the population variance is assumed to be known; (b) the population 
variance is assumed to be unknown; and (c) the Central Limit Theorem is to be used 
(M11/12SP-IVc-1) 

➢ Title of Textbook/LM to Study: Statistics and Probability 

➢ Chapter: _4_ Pages: 181-192 Topic: Introduction to Hypothesis Testing  

➢ Objectives:    1.   To formulate the appropriate null and alternative hypotheses on a  
population mean. 
2. To identify the appropriate form of test statistic. 

3. To identify the appropriate rejection region. 
 

 

 
 

A Statistical Hypothesis is a conjecture about a population parameter. This 

conjecture may or may not be true. There are two types of statistical hypotheses: the null 

hypothesis (Ho) and the alternative hypothesis (Ha).  The Null Hypothesis (Ho) is a statistical 

hypothesis that states that there is no significant difference between a certain parameter and 

a specific value, or that there is no significant difference between two specific parameters. The 

null hypothesis is also called the tested hypothesis since it is the particular conjecture being 

tested as to whether being rejected or not. On the other hand, the Alternative Hypothesis 

(Ha) is a statistical hypothesis that states the existence of a significant difference between a 

certain parameter and a specific value, or states that there is a significant difference between 

two specific parameters. 

Hypothesis testing is used to make decisions or judgments about the value of a 

parameter such as the population mean.  

The test statistic is a number calculated from a statistical test of a hypothesis. It shows 

how closely your observed data match the distribution expected under the null hypothesis of 

that statistical test. The two test statistics we will look into in this activity are the z-test and t-

test. 

The Rejection Region is the set of values for the test statistic that leads to the rejection 

of Ho. Conventionally, it is the shaded region of the normal curve. 

If the test value or test statistic does not fall within the rejection region, we failed to 

reject the null hypothesis. Consequently, if the test value or test statistic falls within the 

rejection region, we reject the null hypothesis and can say that there is no enough evidence 

to support the null hypothesis. 

Let Us Discover 
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Illustrative Examples 

1. A new drug in the market is claimed by its 

manufacturers to reduce overweight 

individuals by 4.50 kg per month with a 

standard deviation of 0.90 kg. Thirty-five 

individuals chosen at random have 

reported losing an average of 4.06 kg 

within a month. Does this data support the 

claim of the manufacturer at 0.05 level of 

significance? 

2. The adviser of a CSS class in Marunong 

Senior High School believes that his 

students can type more than 75 words per 

minute. A random sample of 12 students 

has been found to have an average of 

77.2 words per minute with a standard 

deviation of 7.9 words per minute in a 

typing test. Using the 0.05 level of 

significance, test the claim of the CSS 

class adviser. 

Hypotheses 

H0: The average weight loss per month using 

a new drug is equal to 4.50 kg.  

      (µ = 4.50) 

Ha: The average weight loss per month using 

a new drug is not equal to 4.50 kg 

       (µ ≠ 4.50) 

H0: The average number of words that the 

CSS students can type is 75 words per 

minute (µ = 75). 

Ha: The average number of words that the 

CSS students can type is greater than 

75 words per minute (µ > 4.50). 

Test Statistic 

z-test (two-tailed or non-directional test) t-test (one-tailed or right-tailed test) 

Rejection Region: 

  

 

 

 

 

 The Central Limit Theorem (CLT) 
 

Let X1, X2,.. , Xn be a random sample from a distribution with mean µ and variance σ2.  

Then if n is “large enough”, X has approximately a normal distribution with µ�̅� = µ & 𝜎�̅�
2 =

𝜎2

𝑛
. 

 

Using the Central Limit Theorem, we can extend the approach employed in Single 

Sample Hypothesis Testing for normally distributed populations to those that are not normally 

distributed. A Central Limit Theorem word problem will most likely contain the phrase “assume 

the variable is normally distributed”, or will provide a set of raw data. 

Z-TEST. Generally, the z-test is used when the following conditions are satisfied. 
 

1. The population standard deviation is known or given.  

2. The population standard deviation is unknown, but the sample size is sufficiently large (n ≥ 30). 

In this case, we use the sample standard deviation (s) to replace the population standard 

deviation (σ). 
 

Critical Value of z 

Type of Test 
Level of Significance 

α = 0.01 α = 0.05 

One-tailed ± 2.326 ± 1.645 

Two-tailed ± 2.567 ± 1.960 
 

T-TEST. Generally, the t-test is used in the following conditions. 
 

1. The sample size is less than 30 and the population standard deviation is unknown. 
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Illustrative Example 3. Hypotheses 

A company selling batteries claims that the 

average life for its batteries before a recharge 

is necessary is at least 100 hours. One of its 

clients wanted to verify this claim by testing 48 

batteries at α = 0.05. 

137 73 99 113 96 135 111 83 

116 98 115 131 113 63 119 138 

132 65 132 76 92 101 134 113 

74 68 137 107 72 98 84 70 

73 115 124 101 97 82 133 111 

75 100 98 114 149 64 133 128 
 

 Ho: The average life for a specific company’s 

battery before a recharge is necessary is 

at least 100 hours (µ ≥ 100) 

Ha: The average life for a specific company’s 

battery before a recharge is   necessary 

is lesser than 100 hours (µ < 100)  

Test Statistic 

z-test (one-tailed or left-tailed test) 

Rejection Region: 

 

Since n=48, then the sample size is sufficiently 

large (n ≥ 30). Based on the Central Limit 

Theorem, the sampling distribution of the 

mean should be approximately normal with 

𝜇�̅� = µ  and 𝜎�̅� =
𝜎

√𝑛
 

 

 

  
 

 

Activity 1. “Formulate Me!” 

Directions: Formulate the appropriate null and alternative hypotheses in (a) words and (b) 

symbols in the following scenario. 

1. A psychologist believes that it will take at least an hour for certain disturbed children to 

learn a task. 

2. According to the norms established for a history test, grade 8 students should have an 

average of 81.7 with a standard deviation of 8.5. 
 

 

 

 

 

Activity 2. “Fill Me!” 

Directions: Fill in the table with the correct answers. Specify the (a) hypotheses, (b) 

appropriate test statistic, (c) rejection region, (d) identify if CLT is applicable or not in the 

following situations. 

Situations Hypotheses 
Test 

Statistic 
Rejection 
Region 

Should CLT 
be used? 

(Yes/No) 

1. It is hypothesized that the average production cost in 

making a movie is ₱24.6 million. This year, a random 

sample of 15 movies have shown an average production 

cost of ₱28.3 million with a standard deviation of ₱9.5 

million. At 0.01 level of significance, is the hypothesized 
average production cost true? 

Ho: 
 
 
 
Ha: 

   

2. A researcher claims that the average allowance of 

senior high school students is ₱100.00. A practice 

teacher wanted to verify the claim by asking 40 senior 
high school students with α at 0.05. 

Ho: 
 
 
Ha: 

   

Let Us Try 

Let Us Do 
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Activity 3. “Generate Me” 

Directions: Given the situation below, create a problem and determine (a) the null and 

alternative hypotheses, (b) test statistic, (c) rejection region, and (d) applicability of the CLT. 

Situation: According to “We Are Social and Hootsuite” 2021 survey, Filipinos spent an average 

of 255 minutes each day on social media. 

 

 

 

 

 Outstanding (5 pts) Satisfactory(4pts) Developing (3 pts) 

Content 
of the 
Problem 

Student shows mastery in 
formulating a situation including 
the necessary contents specified 
in the direction 

Student formulates a 
situation including the 
necessary contents 
specified in the direction 

Student is still showing difficulty in 
formulating a situation including 
the necessary contents specified 
in the direction. 

Accuracy 
Answers for a, b, c, and d are all 
correct 

Some answers for a, b, c, 
and d are correct 

Few answers for a, b, c, and d are 
correct 
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