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Introductory Message 

For the facilitator: 

Welcome to the General Biology1 Self-Learning Module (SLM) on 

Oxidation/reduction reaction. 

This module was collaboratively designed, developed and reviewed by educators both 

from public and private institutions to assist you, the teacher or facilitator in helping 

the learners meet the standards set by the K to 12 Curriculum while overcoming 

their personal, social, and economic constraints in schooling.  

This learning resource hopes to engage the learners into guided and independent 

learning activities at their own pace and time. Furthermore, this also aims to help 

learners acquire the needed 21st century skills while taking into consideration their 

needs and circumstances. 

In addition to the material in the main text, you will also see this box in the body of 

the module: 

 

 

 

 

 

 

 

 

 

 

 

 

As a facilitator, you are expected to orient the learners on how to use this module. 

You also need to keep track of the learners' progress while allowing them to manage 

their own learning. Furthermore, you are expected to encourage and assist the 

learners as they do the tasks included in the module.    

 

 

 

 

 

Notes to the Teacher 
 

Hello dear teacher. This learning material contains learning objectives 

that could facilitate and guide students to learn more about a specific learning 

competency. This serves as an instrument in developing students to become a 

catalyst of change, problem solvers, responsible stewards, effective 

communicators, good leaders and lifetime learners. Please instruct the learners 

to read, comprehend and answer all the questions and activities prepared in 

this module as this is designed for them. Also, instruct the learners to take 

some precautionary measures and extra care upon doing the activity. Don’t go 

beyond our objectives and main goal for our learners. As teacher, please be an 

agent to let them love learning through this module. 
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For the learner: 

Welcome to General Biology 1 Self-Learning Module (SLM) on Oxidation/reduction 

reaction. 

The hand is one of the most symbolized parts of the human body. It is often used to 

depict skill, action and purpose. Through our hands we may learn, create and 

accomplish. Hence, the hand in this learning resource signifies that you as a learner 

is capable and empowered to successfully achieve the relevant competencies and 

skills at your own pace and time. Your academic success lies in your own hands! 

This module was designed to provide you with fun and meaningful opportunities for 

guided and independent learning at your own pace and time. You will be enabled to 

process the contents of the learning resource while being an active learner. 

This module has the following parts and corresponding icons: 

 
What I Need to Know  

 

This will give you an idea of the skills or 

competencies you are expected to learn in the 

module.  

 
What I Know  

 

This part includes an activity that aims to 

check what you already know about the 

lesson to take. If you get all the answers 

correct (100%), you may decide to skip this 

module.  

 
What’s In 

 

This is a brief drill or review to help you link 

the current lesson with the previous one. 

 
What’s New 

 

In this portion, the new lesson will be 

introduced to you in various ways such as a 

story, a song, a poem, a problem opener, an 

activity or a situation. 

 
What is It 

 

This section provides a brief discussion of the 

lesson. This aims to help you discover and 

understand new concepts and skills. 

 
What’s More 

 

This comprises activities for independent 

practice to solidify your understanding and 

skills of the topic. You may check the 

answers to the exercises using the Answer 

Key at the end of the module. 

 
What I Have Learned 

 

This includes questions or blank 

sentence/paragraph to be filled in to process 

what you learned from the lesson. 
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What I Can Do 

 

This section provides an activity which will 

help you transfer your new knowledge or skill 

into real life situations or concerns. 

 
Assessment 

 

This is a task which aims to evaluate your 

level of mastery in achieving the learning 

competency.  

 
Additional Activities 

 

In this portion, another activity will be given 

to you to enrich your knowledge or skill of the 

lesson learned. This also tends retention of 

learned concepts. 

 
Answer Key 

 

This contains answers to all activities in the 

module. 

At the end of this module you will also find: 

 

The following are some reminders in using this module: 

1. Use the module with care. Do not put unnecessary mark/s on any part of the 

module. Use a separate sheet of paper in answering the exercises. 

 

2. Don’t forget to answer What I Know before moving on to the other activities 

included in the module. 

 

3. Read the instruction carefully before doing each task. 

 

4. Observe honesty and integrity in doing the tasks and checking your answers.  

 
5. Finish the task at hand before proceeding to the next. 

 
6. Return this module to your teacher/facilitator once you are through with it. 

 

If you encounter any difficulty in answering the tasks in this module, do not 

hesitate to consult your teacher or facilitator. Always bear in mind that you are 

not alone. 

We hope that through this material, you will experience meaningful learning and 

gain deep understanding of the relevant competencies. You can do it! 

 

References This is a list of all sources used in developing this module. 
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What I Need to Know  

Hello! How are you? Did you know that when the match is struck the 

potassium chlorate decomposes to give potassium chloride and oxygen? The sulfur 

burns in the oxygen and finally ignites the woof of the match. The reaction involved 

in this process is what we call oxidation-reduction reaction.  

Most Essential Learning Competency:  

Explain oxidation/reduction reaction (STEM_BIO11/12- Ii-j-18).  

This is divided into two lessons, namely: 

 Lesson 1 – Characterizing Oxidation/Reduction (redox) Reactions 

 Lesson 2 – Balancing Redox Equations 

After going through this module, you are expected to:  

1. define oxidation and reduction; 

2. identifying rules for assigning oxidation states; and 

3. balancing simple redox reaction 

 

 

 

 

 

Directions: Choose the letter of the best answer from the given choices. Write the 

chosen letter in a separate sheet of paper. 
 

1. Which of the following equations show H2O2 acting as a reducing agent? 

A. PbS + 4H2O → PbSO4 + 4H2 

B. 2Co2+ + H2O2 → 2Co3+ + 2OH 

C. H2O2 + 2NaOH → Na2O2 + H2O 

D. 5H2O2 + 2MnO4- + 6H+ → 8H2O + 2Mn2+ 

 

2. Which of the following statements is correct? 

A. A reducing agent is an electron donor and an oxidizing agent is an 

electron acceptor. 

B. A reducing agent is an electron acceptor and an oxidizing agent is an 

electron donor. 

C. A reducing agent is an electron pair acceptor and an oxidizing agent is an 

electron pair donor. 

D. A reducing agent is an electron pair donor and an oxidizing agent is an     

electron pair acceptor. 

 

 

 

What I Know 

 



 

2 

 

3. Which of the following statements describes the process of reduction? 

 A. Losing one or more protons 

 B. Gaining one or more protons 

 C. Losing one or more electrons 

 D. Gaining one or more electrons 
 

4. Which of the following describes the process of oxidation? 

 A. Losing one or more protons 

 B. Gaining one or more protons 

 C. Losing one or more electrons 

 D. Gaining one or more electrons 
 

5. Which statement is true? 

 A. When two elements form a series, they have the same composition. 

B. When two elements combine, there are always two compounds formed. 

C. When two elements combine, the first element is twice as much as the      

     second. 

D. When two elements form a series of compounds, the ratio of the second    

     element that combines with 1g of the first element can be reduced into  

     small whole numbers. 
 

6. Assume that the number of oxygen molecules on the left side of the equation in   

    the figure is held at one. What can you do to balance the equation? 

 

 

 

 

 

 

 

 

 

A. Nothing; it is already balanced. 

B. Add one NO molecule and one NO2 molecule to the equation. 

C. Add two NO molecules and two NO2 molecules to the equation. 

D. Change the molecule on the right by adding another oxygen atom. 

 

7. Which of the following is the oxidation number of carbon in CO2? 

 A. -5 

 B. - 4 

 C. +4  

 D. +5 
 

8. Which of the following characterizes the oxidation-reduction reactions? 

 A. Sharing of protons 

 B. Transfer of protons 

 C. Sharing of electrons 

 D. Transfer of electrons 
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9. Which oxide of nitrogen has the highest oxidation number? 

A. NO 

B. NO2- 

C. NO2 

D. N2O5 

 

10. Which of the following describes the underlined species in the equation below? 

 

   Na             Na+ + e- 

  

 

 

 

 

A. I only 

 B. I and III only 

 C. II and III only 

 D. III and IV only 
 

11. Which of the following refers to a reacting chemical species that serve as the 

source of electrons? 

 A. Pyrometallurgy 

B. Reducing agent 

C. Oxidizing agent 

 D. Electrometallurgy 
 

12. Why can’t you change the formula in order to balance a reaction? 

 A. The molecule is indestructible. 

 B. The elements have definite mass ratios. 

 C. The number of atoms in the left should be equal to the atoms on the right  

      of the arrow. 

 D. The elements that combine have definite composition and fixed proportion  

      of elements by mass. 
 

Use the diagram to answer questions 13-15. 

 

 

 

 

 

 

 

13. What word equation describes the reaction in the figure above? 

A. Hydrogen plus hydrogen bromide yields bromine. 

B. Hydrogen plus bromine yields hydrogen bromide. 

C. Hydrogen plus bromine yields hydrogen plus bromine. 

D. Hydrogen plus bromine are formed from hydrogen bromide. 

 

I. lose electrons 
II. gained electrons 
III. oxidation reaction 
IV. reduction reaction 
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14. What formula equation describes the reaction? 

A. H2 + Br2→ HBr 

B. H2 + Br2 → H2Br2 

C. 2H + 2 Br → 2HBr  

D. 2H + 2 Br → H2Br2 
 

15. What is the balanced formula equation for the reaction shown in the figure? 

A. 2H + 2Br → 2HBr  

B. 2H + 2Br → 2HBr  

C. H2 + Br2 → H2Br2 

D. H2 + Br2 → HBr + HB 
 

 
 
 
 
 
 
 

 
 
 
 
 

 Hello! How’s your day today? I hope that everything is fine after our previous 
activity. I know and I believe that you already learned something about oxidation-

reduction (redox) reactions. But wait, I know you are still confused about the 
difference between oxidation and reduction. So I prepared an activity that will help 

you distinguish oxidation from reduction. 
 

Directions: Produce a correct definition of oxidation and reduction by putting arrow 

in between of the words you are connecting. Use blue ballpen for 

oxidation and red ballpen for reduction. Write your answers in a sheet 

of paper. 

Let’s Do This! 

 

 

 

 

 

 

 
 

 
 

 
 

  

What’s In 

OXIDATION 

REDUCTION 

is 

is 

an 

increase 

a 

decrease 

in 

in 

oxidation state 

oxidation state 

(a gain of electrons) 

(a loss of electrons) 
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In the previous activity you distinguish oxidation and reduction based on its 

definition.  

 
 Can you identify the words in the box if it is oxidized or reduced? Write these 

words on a separate sheet of paper. 
 

 
 

 

 
 

 
 

 

Oxidized Reduced 

  

  

  

 
 

 
 

 Oxidation-reduction reactions are characterized by a transfer of electrons. We 

have seen that many important substances are iconic. Sodium chloride, for example, 

can be formed by the reaction of elemental sodium and chlorine: 

 

2Na(s) + Cl2(g)                 2NaCl(s) 

 

 In this reaction, solid sodium, which contains neutral sodium atoms, reacts 

with chlorine gas, which contains diatomic Cl2 molecules, to form the ionic solid 

NaCl, which contains Na+ and Cl-  ions. This process is represented in Fig. 1.1. 

Reactions like this one, in which one or more electrons are transferred, are called 

oxidation-reduction reactions or redox reactions. 

 

 

What is it? 

What’s New? 

 Reducing agent    

 Oxidation state decreases 

 Gains electrons 

 Loses electrons 

 Oxidizing agent 

 Oxidation state increases 
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Source: Chemistry Zumdahl (Fifth Edition) page 165 

 + 

Figure 1.1 The reaction of solid sodium and gaseous chlorine to form solid sodium 

chloride. 

 
Oxidation States 

 The concept of oxidation states (also called oxidation numbers) provides 

a way to keep track of electrons in oxidation-reduction reactions, particularly redox 

reactions involving covalent substances. We define the oxidation states (or oxidation 

numbers) of the atoms in a covalent compound as imaginary charges the atoms would 

have if the shared electrons were divided equally between identical atoms bonded to 

each other or, for different atoms, were all assigned to the atom in each bond that 

has greater attraction for electrons. Of course, for ionic compounds containing 

monoatomic ions, the oxidation states of the ions are equal to the ion charges. 

 With this background, we can now define some important terms. Oxidation 

is an increase in oxidation state (a loss of electrons). Reduction is a decrease in 

oxidation state (a gain of electrons). Thus in the reaction 

2Na(s) + Cl2(g)                 2NaCl(s) 

 

 

2Na(s) 

Sodium 

 

2 Cl2(g) 

Chlorine 

2NaCl(s) 

Sodium Chloride 
 

0 0 +1 -1 
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sodium is oxidized and chlorine is reduce. In addition, Cl2 is called the oxidizing 

agent (electron acceptor), and Na is called the reducing agent (electron donor). 

Rules for Assigning an Oxidation Number (O.N) 

General Rules 

1. For an atom in its elemental form (Na, O2 ): O.N. = 0  

2. For a monatomic ion: O.N. = ion charge  

3. The sum of O.N. values for the atoms in a molecule or formula unit of a compound 
equals to zero. (equals to the ion’s charge if it is a polyatomic ion) 

 
Rules for Specific Atoms or Periodic Table Groups 

1. For Group 1A(1): O.N. = +1 in all compounds  

2. For Group 2A(2): O.N. = +2 in all compounds  

3. For hydrogen: O.N. = +1 in combination with nonmetals O.N. = -1 in combination 

with metals and boron  

4. For fluorine: O.N. = -1 in all compounds 

5. For oxygen: O.N. = -1 in peroxides O.N. = -2 in all other compounds  

(except with F)  

6. For Group 7A(17): O.N. = -1 in combination with metals, nonmetals (except O), 

and other halogens lower in the group 

 

Directions: Identify the following if it is GAINED or LOSE. Write your answers on a 

separate sheet of paper. 

1. Cl2 + 2e-            2Cl-   

2. Na           Na+  + e- 

3. O2 + 4e-           2O2- 

4. Fe2+           . Fe3+ + e- 

5. Cu2+ + 2e-           Cu 

 

 

 

 

What’s More 
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Directions: Read the paragraph carefully and identify the correct words that fit in 

the given sentences in the box below. Write your answers on a separate 

sheet of paper. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Directions: Choose 1 from the given examples of real life situations below about 

redox reactions and explain how it takes place. Write your answer on a 

separate sheet of paper. 

Some Redox Real-Life Examples 

         1. Respiration                                  5. Breath Analyzers 
                        2. Combustion                                 6. Corrosion 

                        3. Bleach                                         7. Decomposition 
                        4. Photography                                8. Medicine 

 

ASSESSMENT RUBRICS: 

Completion Accuracy Comprehension Organization Conventions Score 

The answer 

is complete 

All 

informatio

n provided 
is 

accurate. 

Content 

demonstrates 

deep 
understanding 

of the question. 

Content is well 

organized and easy 

to read. Points 
follow a logical 

progression 

No major 

grammatical or 

spelling errors. No 
more than two 

minor errors.  

10 

The answer 
is missing 

slight 

details. 

All 

informatio

n provided 
is 

accurate. 

Content 
demonstrates  

understanding 

of the question  

Content is well 

organized and easy 

to read. Points 
follow a logical 

progression 

No major 

grammatical or 

spelling errors. No 
more than five 

minor errors. 
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What I Have Learned 

 Oxidation-reduction reactions are also known as (1)_________. Redox 

reactions describe (2)____________ in which there is a net change in atomic charge. 

It is a class of reactions that include: – formation of a compound from its 

(3)________, all combustion reactions, reactions that generate  

(4) ____________ and reactions that produce (5)__________ energy.  

The key idea is the net movement of (6) __________ from one reactant to the other. 

There are two mnemonics to remember oxidation-reduction reactions. One 

mnemonic is the OIL RIG which stands for Oxidation Is (7)____ of electrons, 

(8)_______ Is Gain of electrons. The other one is LEO says GER which stands for 

Loss of Electrons, (9)___________; (10)______ of Electrons, Reduction. 
 

Elements    electricity   Loss 

chemical reactions   cellular   Reduction 

redox reactions   electrons   Oxidation 

     Gain 

What I Can Do 
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The answer 

is missing 

multiple  
details 

Most 

informatio
n provided 

is 

accurate  

Content 

demonstrates  
basic 

understanding 

of the question 

Content is well 
organized and easy 

to read. Points 

follow a logical 
progression 

 

Some major and 

minor errors that 
don’t necessarily 

impair 

communication 

6 

Content 

suggests 

lack of 
preparation 

or 

comprehen
sion 

Some 

informatio
n provided 

is 

accurate  

Content 

demonstrates  
less than basic 

understanding 

of the question 

Content may be 

unorganized and 

difficult to read. 

Points do not 
follow a solidly 

logical progression 

Major and minor 

errors 

significantly 
weaken quality of 

communication, 

although still 
comprehensible. 

4 

Content 

only 
marginally 

related to 

the  
question 

A small 

amount of 
the 

informatio

n is 
accurate 

Content 

demonstrates a 

lack of 
understanding 

to the question  

Content is 
unorganized, 

illogical and 

difficult to read  

Communication 

seriously 

impaired by 

multitude of 
spelling and 

grammatical 

error. 

2 

Content 

fails to meet 
the basic 

requiremen

ts of the 
task 

None of 

the 
informatio

n provided 

is 
accurate  

Content 

demonstrates a 

complete lack of 
understanding 

of the  question  

Content is very 
poorly organized 

,illogical and 

difficult to read  

Multitude of 

major and minor 

errors make 
answer 

incomprehensible  

0 

 
Directions: Choose the letter of the best answer from the given choices. Write the 

chosen letter on a separate sheet of paper. 
 

1.  Which of the following is NOT an example of redox reactions? 

A. Rust 

 B. Decay 

 C. Acid-base reaction 

 D. Biological processes 
 

2. Which of the following tracks the electrons in oxidation-reduction reactions? 

 A. Ions 

 B. Reducing agent 

 C. Oxidizing agent 

 D. Oxidation states 
 

3. Which of the following refers to a species doing the oxidizing? 

 A. Oxidation 

 B. Reduction 

 C. Oxidizing agent 

 D. Reducing agent 

 

 

Assessment 
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4. The word equation “magnesium reacts with chlorine to produce magnesium  

       chloride” is represented by which of the following equations? 

A. Mg → Cl2 + Mg Cl2 

B. Mg Cl2 + Mg → Cl2 

C. Mg Cl2 → Mg + Cl2  

D. Mg + Cl2 → Mg Cl2 
 

5. Which of the following statements is CORRECT? 

 A. In reduction, electrons are lost. 

 B. In oxidation, electrons are gained. 

 C. Oxidation numbers do not totally track electrons. 

 D. Electron donor is also called the reducing agent. 
 

6. Which of the following describes the underlined species in the equation below? 
 

    O2+ 4e-      2O2- 

  

 

 

 
 

A. I only 

 B. I and III only 

 C. II and IV only 

 D. III and IV only 
 

7. Which of the following refers to a species doing the reducing? 

 A. Oxidation 

 B. Reduction 

 C. Oxidizing agent 

 D. Reducing agent 
 

8. Which of the following refers to a loss of electrons? 

 A. Oxidation 

 B. Reduction 

 C. Oxidizing agent 

 D. Reducing agent 
 

9. Which of the following refers to a gain of electrons? 

 A. Oxidation 

 B. Reduction 

 C. Oxidizing agent 

 D. Reducing agent 
 

10. Which of the following is the oxidation number of a binary ionic compound? 

 A. 0 

 B. 1 

 C. equal to its ionic charge 

 D. cannot be determined by a given set of rules 

 

 

I. lose electrons 
II. gained electrons 
III. oxidation reaction 
IV. reduction reaction 
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11. In a chemical reaction, what is the relationship between the total mass of the      

      reactants and the total mass of the products?      

A. They must be equal. 

B. The mass of the products must be greater. 

C. The mass of the reactants must be greater. 

D. There is no general relationship between the two. 
 

12. Which of the following describes the underlined species in the equation below? 
 

     Mg       Mg2+ + 2e- 

  

 

 

 

 

A. I only 

 B. I and III only 

 C. II and IV only 

 D. III and IV only 
 

13. When oxygen is available, sulfur dioxide is produced from the burning of sulfur.  

      Which of the following word equations best represents this reaction? 

A. sulfur + oxygen → sulfur dioxide  

B. sulfur dioxide → sulfur + oxygen 

C. sulfur dioxide + oxygen → sulfur  

D. sulfur → sulfur dioxide + oxygen 
 

14. Which of the following describes the underlined species in the equation below? 
 

   Fe2+ Fe3+ + e- 

  

 

 

 
 

A. I only 

 B. I and III only 

 C. II and III only 

 D. III and IV only 
 

15. Which of the following is the oxidation number of an element C in a compound 

CaCO3? 
 

A. +1        

 B. +2        

 C. +3 

 D. +4 

 

 
 

 
 

I. lose electrons 
II. gained electrons 
III. oxidation reaction 
IV. reduction reaction 

 

I. lose electrons 
II. gained electrons 
III. oxidation reaction 
IV. reduction reaction 
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Directions: Identify the underlined species if it is oxidizing agent or reducing 

agent. Write your answers on a separate sheet of paper. 

________________ 1. Mg + Br2                     MgBr2    

________________ 2. Zn + HCl              H2 + ZnCl2   

________________ 3. NaBr + Cl2             NaCl + Br2      

 

                 

 
  

     
Directions: Choose the letter of the best answer from the given choices. Write the 

chosen letter in a separate sheet of paper. 

For questions nos.1-4, please refer to the equation below:                                      
 

 2Al(s) + 3I2(s)             2AlI3(s) 
 

1. How will you describe Aluminum in the above equation? 

A. Aluminum is said to be a reducing agent  

B. Aluminum is oxidized because it loses electrons.  

C. Aluminum is reduced because it gains electrons .   

D. Aluminum does not play an important role in the equation. 
 

2. How will you describe Iodine in the above equation? 

C. Iodine is said to be a reducing agent  

D. Iodine is oxidized because it loses electrons.  

B. Iodine is reduced because it gains electrons .   

D. Iodine does not play an important role in the equation. 

 

3. What is the oxidation state of aluminum after it reacts with iodine? 

 A. +1      

 B. +2      

C. +3 

D. +4 
 

4. What is the oxidation state of iodine after its reaction with aluminum? 

 A. 0      

 B. -1      

C. -2 

D. -3 
 

5. Which of the following refers to a process of producing a metal from its ore? 

A. Electrometallurgy    

 B. Hydrometallurgy    

C. Metallurgy  

D. Pyrometallurgy  

What I Know 

Additional Activities 
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6. Which of the following describes the situation below? 
 

“Treatment of ores and other metal-containing materials by reactants in      

     water solution” 

A. Electrometallurgy    

 B. Hydrometallurgy    

C. Metallurgy  

D. Pyrometallurgy  
 

7. Which of the following statements is NOT correct? 

A. Atoms become larger when electrons are removed. 

B. Atoms become smaller as one moves down a group. 

C. Atoms become smaller as one moves to the right across a period. 

D. The size of an atom is not a factor in arranging the elements in the  

     periodic table. 
 

8. Which of the following is the oxidation number of chromium in the dichromate 

ion, Cr2O7
2-? 

A. 0      

 B. +2      

 C. +4 

 D. +6 
 

9. In the equation below, the oxidation number of Fe changes from ___ to ___. 
 

                      Fe2O3   +  3CO            2Fe  +  3CO2 

A. +2, 0     

 B. +3, 0     

C. 0, +3 

D. 0, +4 
 

10. Which of the following is the oxidizing agent in the given reaction below? 
 

          Fe2O3   +  3CO            2Fe  +  3CO2 
 

A. CO      

 B. Fe      

          C. CO2 

D. Fe2O3 

 

11. When the following equation is balanced with the smallest possible integer 

coefficients, which of the following is the coefficient of H+? 

A. 6      

 B. 7      

C. 8 

D. 9 
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12. When the oxidation half reaction is balanced (for the reaction given below which 

occurs in acid) using the smallest integer coefficients possible, which of the 

following is the coefficient of H2O in the balanced half reaction? 
 

          MnO4
-  + HSO3

-                    MnO4
2-  + SO4

2- 

A. 0      

 B. 1      

 C. 2 

 D. 3 
 

13. Which of the following is the oxidizing agent in the given reaction below? 

 

   Al + MnO4
-               Al(OH)4-   +  MnO2 

A. Al       

 B. Al3+       

  C. MnO4
-    

 D. Al(OH)4-    

 

14. When the following equation for a reaction, which occurs in basic solution, is 

correctly balanced using the smallest possible whole numbers, which of the 

following is the coefficient of OH-? 

 

          BiO3
-  + Mn(OH)2               BiO(OH) + MnO4

-   

A. 1      

 B. 3      

 C. 6 

 D. 9 
 

15. How will you describe the species losing the electrons? 

 A. Oxidizing agent because it does the oxidation reaction. 

B. Reducing agent because it does the oxidation reaction. 

 C. Oxidizing agent because it does the reduction reaction. 

D. Reducing agent because it does the reduction reaction. 

  

 
 
 
 
 
 
 

 
 
 

 
 

 Hello! How’s your day today? I hope you learned a lot in our previous lessons 
on distinguishing oxidation and reduction as well as in identifying rules for assigning 

oxidation states. But wait, there’s more! This time you will be learning about how to 

balance simple redox reactions using the half method. But before that, let us all 
remember the rules both general and specific for assigning oxidation numbers. These 
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rules are very crucial which will guide you in learning about balancing simple redox 

reactions using the half method. 
 

Directions: Answer the question below. Write your answers on a separate sheet of 

paper. 
 

 Is the number of electrons lost by the reducing agent equals the number of 

electrons gained by the oxidizing agent? Why? 
 

ASSESSMENT RUBRICS: 

Completi

on 
Accuracy 

Comprehensi

on 
Organization Conventions Score 

The 
answer is 

complete 

All 
information 

provided is 
accurate. 

Content 

demonstrates 
deep 

understandin
g of the 

question . 

Content is well 

organized and 
easy to read. 

Points follow a 
logical 

progression 

No major 

grammatical or 
spelling errors. 

No more than 
two minor 

errors.  

10 

The 
answer is 

missing 
slight 

details. 

All 

information 
provided is 

accurate. 

Content 
demonstrates  

understandin
g of the 

question  

Content is well 

organized and 

easy to read. 
Points follow a 

logical 
progression 

No major 

grammatical or 

spelling errors. 
No more than 

five minor 
errors. 

8 

The 
answer is 

missing 
multiple  

details 

Most 
information 

provided is 

accurate  

Content 

demonstrates  
basic 

understandin

g of the 
question 

Content is well 

organized and 
easy to read. 

Points follow a 
logical 

progression 
 

Some major and 

minor errors 
that don’t 

necessarily 

impair 
communication 

6 

Content 

suggests 
lack of 

preparati
on or 

comprehe
nsion 

Some 
information 

provided is 
accurate  

Content 

demonstrates  
less than 

basic 
understandin

g of the 
question 

Content may be 

unorganized 
and difficult to 

read. Points do 
not follow a 

solidly logical 
progression 

Major and 

minor errors 

significantly 
weaken quality 

of 
communication, 

although still 
comprehensible

. 

4 

Content 

only 
marginall

y related 
to the  

question 

A small 

amount of 

the 
information 

is accurate 

Content 

demonstrates 
a lack of 

understandin
g to the 

question  

Content is 
unorganized, 

illogical and 
difficult to read  

Communication 
seriously 

impaired by 

multitude of 
spelling and 

grammatical 
error . 

2 
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Content 
fails to 

meet the 
basic 

requirem
ents of 

the task 

None of the 
information 

provided is 
accurate  

Content 
demonstrates 

a complete 
lack of 

understandin
g of the  

question  

Content is very 
poorly 

organized 
,illogical and 

difficult to read  

Multitude of 
major and 

minor errors 
make answer 

incomprehensib
le  

 
 

0 

 
 

 
 

 
 
 

Directions: Unscramble each of the clue words. Write your answers on a separate 

sheet of paper. 

 

1. canioert               

 

 

2. idoanxiot 

  

                                        

3. cblaaen 

  

4. cnroiedtu 
 

        

              
 

5. llugrymtea 
 

       

6. lhaf dehtom 
 

 
 
 
 
 
 
 
 
 
 
 

What’s New? 
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Balancing Redox Equations 
 

When balancing redox reactions, make sure that the number of electrons lost 

by the reducing agent equals the number of electrons gained by the oxidizing agent. 

Oxidation-reduction reactions in aqueous solutions are often complicated, which 

means that it can be difficult to balance their equations by simple inspection. In this 

section we will discuss a special technique for balancing the simple equations of 

redox reactions. This is called the half-reaction method. 

 

The Half-reaction method 
 

1. Divide the skeleton reaction into two half-reactions, each of which contains the 

oxidized and reduced forms of one of the species  

 

2. Balance the atoms and charges in each half-reaction – Atoms are balanced in 

order: atoms other than O and H, then O, then H – Charge is balanced by adding 

electrons  
 

• To the left in reduction half-reactions  

• To the right in oxidation half-reactions  
 

3. If necessary, multiply one or both half-reactions by an integer to make the number 

of e- gained equal to the number of e-lost  
 

4. Add the balanced half-reactions, and include states of matter  
 

5. Check that the atoms and charges are balanced 
 

Example  
 

• Use the half-reaction method to balance the equation below:  
 

ClO3 - (aq) + I- (aq) I2 (s) + Cl- (aq) [acidic]  
 

Step 1. Divide the reaction into half-reactions  
 

 ClO3 -(aq)        Cl- (aq)                 I - (aq)        I2 (s) 
 

Step 2. Balance atoms and charges in each half-reaction  
–  Atoms other than O and H 

ClO3 - (aq) -> Cl- (aq)                      Cl is balanced  

2I- (aq) -> I2 (s)                                I now balanced 
 

– Balance O atoms by adding H2O molecules 
ClO3 - (aq) -> Cl- (aq) + 3H2O(l)                Add 3H2O  

2I- (aq) -> I2 (s)                                        No change 
 

– Balance H atoms by adding H+ ions  

ClO3-(aq) + 6H+ -> Cl-(aq) + 3H2O(l)               Add 6H+ 
2I-(aq) -> I2(s)                                              No change 
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– Balance charge by adding electrons 

 ClO3-(aq) + 6H+ + 6e- -> Cl-(aq) + 3H2O(l)        Add 6e- 
 2I-(aq) -> I2(s) + 2e-                                        Add 2e- 

 
Step 3. Multiply each half-reaction by an integer to equalize number of 

electrons  
ClO3-(aq) + 6H+ + 6e- -> Cl-(aq) + 3H2O(l)            x1  

3[2I-(aq) -> I2(s) + 2e-]                                        x3 
 

Step 4. Add the half-reactions together 

ClO3-(aq) + 6H+ + 6e- -> Cl- (aq) + 3H2O(l) 
                            6I- (aq) -> 3I2(s) + 6e 

 
ClO3-(aq) + 6H+(aq) + 6I-(aq)          Cl-(aq) + 3H2O(l) + 3I2(s) 

 
Step 5. Check that atoms and charges balance 

– Reactants (Cl, 3O, 6H, 6I, -1) -> products (Cl, 3O, 6H, 6I, -1) 

 
 

 
 

 
 

 
Directions: Using the half reaction method, balance the equation below. Write your 

answer on a separate sheet of paper. 
 

 

 
 

 

 

   

Directions: Read the paragraph carefully and identify the correct words that fit in 

the given sentences. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

What’s More 

Fe(OH)2 (s) + Pb(OH) 3- (aq)          Fe(OH) 3(s) + Pb(s) 

 

 

What I Have Learned 

The Half-reaction method 
 

Step 1. Divide the skeleton reaction into (1)_______ half-reactions, each of which 

contains the (2)________ and reduced forms of one of the species  
Step 2. Balance the atoms and charges in each half-reaction – Atoms are balanced 

in order: atoms other than O and H, then O, then (3)______ is balanced by 

adding electrons  
• To the left in reduction half-reactions  

• To the (4)_______ in oxidation half-reactions  
Step 3. If necessary, multiply one or both (5)______ by an integer to make the 

number of e- gained equal to the number of (6)______.  
Step 4. (7)_____ the balanced half-reactions, and include states of matter  

Step 5. Check that the (8)_____ and charges are balanced 

e-lost    H – Charge       half-reactions  

atoms    two        Add 
right    oxidized       Divide 
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Directions: Explain how redox reactions take place in the process of Photosynthesis. 

Write your answer on a separate sheet of paper. 

ASSESSMENT RUBRICS: 

Completion Accuracy 
Comprehensi

on 
Organization Conventions 

Scor
e 

The answer 
is complete 

All 

information 
provided is 

accurate. 

Content 
demonstrates 

deep 
understandin

g of the 
question . 

Content is well 
organized and 

easy to read. 
Points follow a 

logical 
progression 

No major 
grammatical or 

spelling errors. 
No more than 

two minor 
errors.  

10 

The answer 
is missing 

slight 
details. 

All 
information 

provided is 
accurate. 

Content 

demonstrates  
understandin

g of the 

question  

Content is well 

organized and 
easy to read. 

Points follow a 
logical 

progression 

No major 

grammatical or 
spelling errors. 

No more than 
five minor 

errors. 

8 

The answer 
is missing 

multiple  
details 

Most 
information 

provided is 
accurate  

Content 

demonstrates  
basic 

understandin
g of the 

question 

Content is well 
organized and 

easy to read. 
Points follow a 

logical 
progression 

 

Some major 
and minor 

errors that 
don’t 

necessarily 
impair 

communication 

6 

Content 
suggests 

lack of 
preparatio

n or 
comprehen

sion 

Some 

information 

provided is 
accurate  

Content 
demonstrates  

less than 
basic 

understandin
g of the 

question 

Content may be 
unorganized 

and difficult to 
read. Points do 

not follow a 
solidly logical 

progression 

Major and 

minor errors 
significantly 

weaken quality 
of 

communication
, although still 

comprehensibl
e. 

4 

Content 
only 

marginally 
related to 

the  

question 

A small 

amount of 

the 
information 

is accurate 
 

 

Content 
demonstrates 

a lack of 
understandin

g to the 

question  

Content is 

unorganized, 
illogical and 

difficult to read  

Communicatio

n seriously 

impaired by 
multitude of 

spelling and 
grammatical 

error . 

2 

Content 
fails to 

meet the 
basic 

requiremen

ts of the 
task 

None of the 
information 

provided is 
accurate  

Content 
demonstrates 

a complete 
lack of 

understandin

g of the  
question  

Content is very 

poorly 
organized 

,illogical and 

difficult to read  

Multitude of 

major and 
minor errors 

make answer 
incomprehensi

ble  

0 
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Directions: Choose the letter of the best answer from the given choices. Write the 

chosen letter on a separate sheet of paper. 
 

1.  Which of the following BEST describes oxidizing agent? It will always ______. 

 A. be reduced 

 B. lose electrons 

 C. increase in mass 

 D. increase in oxidation number 
 

2.  In a redox reaction, the species that loses electrons _______. 

A. is oxidized 

 B. is called the cathode 

 C. gains mass at the electrode 

 D. decrease in oxidation number 
 

3. Which of the following statements correctly describes the oxidation and reduction 

in an equation:  Mg + PbCl2                      MgCl2+ Pb 

          A. Mg is oxidized and cl- is reduced 

 B. Mg is reduced and cl- is oxidized 

 C. Mg is oxidized and Pb+2 is reduced 

 D. Mg is reduced and Pb+2 is oxidized 
 

4. In the reaction Sn+2 + 2 Fe+3         Sn+4 + 2 Fe+2, which of the following is the 

reducing agent? 

A. Fe+2     

 B. Fe+3      

C. Sn+1 

D. Sn+2  
 

5. In the reaction Pb+2 Ag+           Pb+2 + 2 Ag, which of the following chemical 

species is being reduced? 

A. Ag 

 B. Pb  

C Ag+ 

 D. Pb+2 
 

6. Which of the following describes the oxidation number of an element that is being 

oxidized? The oxidation number ________. 

A. increases as electrons are lost 

 B. decreases as electrons are lost 

 C. increases as electrons are gained 

D. decreases as electrons are gained 
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7. Which of the following steps of half-reaction method balance all the elements 

except hydrogen and oxygen? 

 A. Step 1     

 B. Step 2     

C. Step 3 

D. Step 4 
 

8. Which of the following does NOT occur in the step 2 process of half-reaction 

method? It balances ___________. 

 A. hydrogen using H+ 

B. oxygen using H2O 

C. the charge using protons 

D. all the elements except hydrogen and oxygen 
 

9. Which of the following refers to a special technique for balancing the equations of 

redox reactions that occur in aqueous solutions? 

 A. Reduction method 

 B. Oxidation method 

 C. Half-reaction method 

 D. Oxidation number method 
  

10. For oxidation-reduction reactions that occur in aqueous solution, it is useful to 

separate the reaction into which of the following half reactions? 

 A. One      

 B. Two      

C. Three 

D. Four 
 

11. When an element loses electrons, what would happen? 

 A. The element is oxidized   

 B. The element is reduced   

 C. The element gains mass of protons 

D. The element becomes negatively charge 
 

12. Which of the following BEST describes the reaction between CuSO4(s) and 

Zn(s)? 

 A. Zinc undergoes reaction 

 B. Zinc experience a decrease in the oxidation state 

 C. Zinc experience an increase in the oxidation state 

 D. none of the above 
 

13. Which of the following is TRUE about hydrogen acting as a reducing agent? 

Hydrogen acts as a reducing agent by ________.  

 A. taking hydrogen 

 B. taking oxygen only 

 C. giving electrons only 

 D. taking oxygen and giving electrons 
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14. Which of the following is TRUE about an oxidant? 

 A. It gives hydrogen 

 B. It gives oxygen only 

 C. It accepts electrons only 

 D. It gives oxygen and accepts electrons 
 

15. Which of the following leads to the reaction of Lead Oxide (PbO) and Hydrogen 

gas (H2)? 

 A. Formation of PbO 

 B. Oxidation of lead 

 C. Reduction of lead 

 D. Formation of PbCl2 

 

 

 
 
 
 

Directions: Identify the oxidizing agent and the reducing agent in the equation 
below. Write your answer in a separate sheet of paper. 

 
Fe(OH)2 (s) + Pb(OH) 3- (aq)         Fe(OH) 3(s) + Pb(s) 

 

Oxidizing agent: ______________ 

Reducing agent:______________ 
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Lesson 1       

 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lesson 2 

 

 

 

 

 

 

 

 

 

What I know 

1. D 
2. A 

3. D 

4. C 

5. D 

6. B 

7. C 
8. D 

9. D 

10. B 

11. A 

12. D 
13. B 

14. B 

15. D 

 

Assessment 

1. C 

2. D 
3. C 

4. D 

5. D 

6. C 

7. D 

8. A 
9. B 

10. C 

11. A 

12. B 

13. A 

14. B 
15. D 

 

What I know 

1.B 

2.C 

3.C 

4.B 
5.C 

6.B 

7.B 

8.D 

9.B 
10.D 

11.A 

12.B 

13.C 

14.B 

15.A 

 

Assessment 

1.A 

2.A 
3.C 

4.D 

5.C 

6.A 

7.B 

8.C 
9.C 

10.B 

11.A 

12.C 

13.D 

14.D 
15.B 

 

Lesson 1 

What’s In 

Oxidation is an increase in oxidation state (a loss of 

electrons) 

Reduction is a decrease in oxidation state (a gain of 

electrons) 

 

Lesson 1 

What’s New 

Oxidized Reduced 

Reducing agent Oxidation state decreases 

Loses electrons Gains electrons 

Oxidation state 

increases 

Oxidizing agent 

 

Lesson 1 

What’s More 

1. GAINED 

2. LOSE 

3. GAINED 
4. LOSE 

5. GAINED 

 

 

Lesson 1 

What’s I have Learned 

1. redox reactions 
2. chemical reactions 

3. elements 

4. electricity 

5. cellular 

6. electrons 
7. loss 

8. reduction 

9. oxidation 

10. gain 

 

 

Lesson 1 

Additional activities 

1. Reducing agent 

2. Oxidizing agent 

3. Oxidizing agent 

 
 

 

Lesson 2 

What’s In? 

When balancing redox reactions, 

make sure that the number of 

electrons lost by the reducing 

agent equals the number of 

electrons gained by the oxidizing 

agent. Oxidation-reduction 

reactions in aqueous solutions are 

often complicated, which means 

that it can be difficult to balance 

their equations by simple 

inspection. 
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Lesson 2 

What’s New 

1. reaction 

2. oxidation 

3. balance 
4. reduction 

5. Metallurgy 

6. half method 

 

 

Lesson 2 

What’s More 

Step 1. Divide the reaction into half-reactions  

Pb(OH)3 - (aq) -> Pb(s) Fe(OH)2 (s) -> Fe(OH)3 (s) 

Step 2. Balance atoms and charges in each half-reaction  

– Atoms other than O and H 

 Pb(OH)3 - (aq) -> Pb(s)          Pb is balanced 

 Fe(OH)2 (s) -> Fe(OH)3 (s)     Fe is balanced 

 – Balance O atoms by adding H2O molecules  

Pb(OH)3 - (aq) -> Pb(s) + 3 H2O           Add 3 H2O Fe(OH)2 (s) + 

H2O -> Fe(OH)3 (s)         Add H2O 

– Balance H atoms by adding H+ ions 

Pb((OH)3 - (aq) + 3H+ -> Pb(s) + 32O         Add 3H+  

Fe(OH)2 (s) + H2O -> Fe(OH)3 (s) + H+      Add H+  

– Balance charge by adding electrons  

Pb(OH)3 - (aq) + 3H+ + 2e- -> Pb(s) + 3H2O  Add 2e 

Fe(OH)2 (s) + H2O -> Fe(OH)3 (s) + H+ + e-    Add e- 

Step 4. Add the half-reactions together 

Pb(OH)3 - (aq) + 3H+ + 2e- -> Pb(s) + 3 H2O 

2Fe(OH)2 (s) + 2 H2O -> 2Fe(OH)3 (s) + 2H+ + 2e  

Pb(OH)3 - (aq) + H+ (aq) + 2Fe(OH)2 (s) 

---> Pb(s) + H2O (l) + 2Fe(OH)3 (s) 

 

Lesson 2 

Additional Activities 

Pb(OH)3 - is the oxidizing agent   

Fe(OH)2 - is the reducing agent 
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Disclaimer 
 

This Self-Learning Module (SLM) was developed by the DepEd SOCCSKSARGEN 
WITH the primary of preparing for and addressing the new normal. Contents of this 

module were based on DepEd’s Most Essential Learning Competencies (MELC). This 
is a supplementary material used by all learners of region XII in all public schools 

beginning 2020-2021. This process of LR development was observed in the 

production of this module. This is version 1.0. We highly encouraged feedback, 
comments, and recommendations. 

 

 


