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Introductory Message 

For the facilitator: 

Welcome to the General Biology 1 Self-Learning Module (SLM) on Mitosis and 

Meiosis! 

 

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.    

 

 

 

Note to the Teacher 

This Self Learning Module can be a useful tool for learners designed to 

develop their creativity and critical thinking. Activities are simple and easy to 

do, without compromising the desired learning competency on the stages of 

mitosis and meiosis. Through this module help learners to have an in-depth 

knowledge on the role of cellular structures in the process of mitosis and 

meiosis. You as facilitator can also help the learners to differentiate mitosis 

from meiosis through your assistance and guidance. Though this material is 

self-dependent, it is still expected from you, as facilitator to extend help as 

much as possible to the learners who may need your assistance. Be a ready 

guide for them all the time. Develop in them fun and love for learning by 

providing them assistance as they explore this self-dependent material. Please 

tell them also to use this module with utmost care. Remind them not to write 

anything in the module. Lastly, please let them feel that you are with them in 

achieving the desired learning competency despite of the distance learning 

mode of lesson delivery.  
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For the learner: 

Welcome to the General Biology 1 Self-Learning Module (SLM) on Mitosis and 

Meiosis! 

The hand is one of the most symbolized part 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. 

 
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. 
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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! 
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For the organism to grow, cells have two options: they must either replicate 

themselves to create more cells, or the cells themselves must expand in volume. In 

the process of replicating themselves, cells have another choice: Do they want to 

make an identical copy and be left with two cells? Or do they want to make four “half-

copies”, in preparation for sexual reproduction, where their genetic content will be 

made whole again by the process of fertilization? This choice is the choice 

between mitosis and meiosis.  

 

Most Essential learning Competency: 
 

 Describe the stages of mitosis and meiosis given 2n=6. 
 

This module will provide you an in-depth knowledge on how cells make an 

identical copy and produce new cells through mitosis and meiosis. How do cells make 

an exact copy of themselves? Do all cells undergo the process of mitosis? 

The module is divided into two lessons, namely: 

Lesson 1 – Stages of Mitosis 

Lesson 2 – Stages of Meiosis 

After going through this module, you are expected to describe stages of mitosis and 

meiosis given 2n=6. Specifically, you should be able to: 

 describe each step of mitosis; 

 describe each step of meiosis; and 

 compare mitosis and meiosis. 

 

 

 
 

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 the correct sequence of the stages of mitosis? 

A. Prophase, Metaphase, Anaphase, Telophase 

B. Anaphase, Metaphase, Telophase, Prophase 

C. Telophase, Prophase, Metaphase, Anaphase 

D. Metaphase, Anaphase, Telophase, Metaphase 

 
 

2. Which of the following cell bodies do NOT undergo mitotic division?  

A. Egg cells 

B. Skin cells 

C. Sperm cells  

D. Muscle cells 

 

 

What I Need to Know 

What I Know 
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3. Which two processes are involved in mitotic division? 

A. Oogenesis and cytoplasmic division 

B. Nuclear duplication and cytoplasmic division 

C. Spermatogenesis and cytoplasmic duplication 

D. Nuclear duplication and cytoplasmic duplication 
 

4. The diploid chromosome number of humans is 46. How many chromosomes 

would normally be found in a bone cell of humans? 

A. 23  

B. 33   

C. 46   

D. 92 
 

5. How many chromosomes will be found in each of the two new cells formed 

because of mitotic cell division? 

A. Twice as many chromosomes as the parent cell 

B. The same number of chromosomes as the parent cell 

C. Three times as many chromosomes as the parent cell 

D. Only one-half as many chromosomes as the parent cell 
 

6. What is the role of the spindle microtubules during mitosis? 

A. They duplicate the DNA. 

B.  They make the chromosomes visible. 

C. They help separate the chromosomes. 

D. They break down the nuclear membrane. 
 

7. Which phase of mitosis do chromosomes line up at the middle of the dividing 

cell? 

A. Anaphase  

B. Metaphase  

C. Prophase   

D. Telophase 
 

8. Which of the following statements is true about mitosis? 

A. Mitosis produces 2 diploid daughter cells. 

B. Mitosis produces 4 diploid daughter cells. 

C. Mitosis produces 2 haploid daughter cells. 

D. Mitosis produces 4 haploid daughter cells. 
 

9. The statements below describe the stages of mitosis. Which is the correct 

sequence of these stages? 

I. Chromosomes become duplicated 
II. Chromosomes are apart from each other. 

III. The spindle microtubules are attached to the centromere. 

IV. The nucleus divides. 
 

A. I, II, III, IV  

B. I, III, II, IV   

C. IV, III, II, I    

D. III, II, IV, I 
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10. The chromosomes are seen as a pair of sister chromatids joined together at the 

centromere. What stage of mitosis is being described? 

A. Anaphase  

B. Metaphase  

C. Prophase   

D. Telophase 
 

11.  Which stage of mitosis when chromosomes reach the pole of the spindle? 

A. Anaphase  

B. Metaphase  

C. Prophase   

D. Telophase 
 

12. Which of the following steps occurs during prophase in mitosis? 

A. Sister chromatids separate. 

B. Nuclear envelope reappears. 

C. Nuclear envelope disappears.  

D. Chromosomes undergo duplication. 
 

13.  The statements below describe how chromosomes behave during the process of 
mitosis. 

Which sequence represents the correct order of these events? 

A. I, II, III, IV  

B. II, I, III, IV   

C. IV, III, II, I   

D. II, III, I, IV 
 

14. The following are functions of mitosis, EXCEPT 

A. cell repair 

B. cell growth 

C. cell duplication 

D. sex cells production  
 

15. What is the process by which cytoplasm divides into two daughter cells, each with 

a nucleus? 

A. Cytokinesis  

B. Duplication  

C. Replication  

D. Reproduction 

 

 

I. All the chromosomes are attached to the spindle microtubules, with their 

centromeres lined up about halfway between the two ends or poles. 
II. Each chromosome can be clearly seen to consist of a pair of sister chromatids 

joined at the centromere. 
III. The chromosomes are pulled out by the spindle microtubules towards the 

opposite poles. 

IV. The chromosomes reach the poles of the spindle. 
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Do you still remember the cell cycle discussed in the previous module? Or in 
your Grade 8? Cell cycle is an orderly sequence of events a eukaryotic cell undergoes 

during division. It is a series of events in which a cell grows, prepares for division, 
and divides to form two daughter cells. The cell cycle may be divided into two stages: 

interphase and cell division.  
 

Interphase is the stage during which the cell does not divide, it merely grows. 

The cell may spend as much as 90% of the cell cycle in this stage. The chromosomes 

double or replicate itself because DNA molecule contained in the chromosome 

produces exact copy of itself. DNA is deoxyribonucleic acid which carries genetic 

information. It has three parts: the G1 or the first gap, S or synthesis phase and G2 

or second gap. During G1 cells grow. The S is the period of DNA synthesis or 

replication. The G2 stage represents a period of rapid cell growth to prepare for cell 

division. 
 

The second stage of cell cycle is cell division. In eukaryotic cells, there are two 

types of cell division: mitosis and meiosis. Answer the following questions. Use a 

separate sheet of paper. 
 

1. What are the two stages of cell cycle? _____________ , __________ 

2. What are the two types of cell division? ___________, __________ 

3. Fill out the table below with the events that take place in each stage of 

interphase 

 

 

 

 Just a while ago, you had a brief review on the two types of cell division: 

mitosis and meiosis. Do you know that these processes help maintain the number of 

chromosomes of organisms? Chromosomes are threadlike structure of DNA and 

protein that contains genetic information. 

There are two types of cells in the body- diploid and haploid. What is the 

difference between a diploid and haploid cell?  A diploid cell contains two complete 

Lesson 

1 Mitosis 

Stage Events 

  

  

  

What’s In 

What’s New 
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sets of (2n) of chromosomes. Skin, blood, muscle cells (called somatic cells) and 

diploid. A haploid cell contains half the number as diploid cell (n) meaning they 

contain only one set of chromosomes. Humans for example are diploid, they have 

complete set of chromosomes. We inherited one set from the father and another set 

from the mother. Thus, humans have 2n = 46 chromosomes, where n = 23, or the 

haploid number of chromosomes. 

 How does a cell maintain its number of chromosomes? Mitosis plays a 

significant role in this process. Mitosis is the process of cell division which produces 

diploid cells. Its purpose if for cell growth, repair for damaged tissue and there are 

four stages of mitosis: prophase, metaphase, anaphase and telophase. Imagine 

mitosis as a graceful “dance” of choreographed chromosomes, centromere, spindle 

microtubules, nuclear membrane, and the nucleus. Chromosomes appear on stage, 

have partner, align in the middle and suddenly separate from each other with the 

active and lively participation of the other members of the dance. It takes place in 

the nucleus of the cell. The nucleus can be considered the stage. 

 

 

 

 What happens during each stage of mitosis? We will discuss each stage 

further. Fill up the box below to show the proper sequence of the stages of mitosis. 

Write your answer on a separate sheet of paper. 

 

 

 

INTERPHASE  

 Interphase takes place before the first stage of mitosis, the prophase. During 

interphase, the cell is not dividing at all; it merely grows. However, the DNA at this 

time is already duplicated.  But you cannot see the individual chromosome yet 

because they are still loosely packed chromatin fiber – a combination of DNA and 

protein molecules. The nucleus is still visible. Figure 2 shows the process of mitosis. 

The parent cell, 2n, is diploid with 6 chromosomes. Follow the figure as we dance 

with the mitotic process. 

1. PROPHASE 

The first appearance of the chromosome on stage to start the mitotic dance is 

during prophase. The chromosome can be clearly seen to consist of a pair of sister 

chromatids joined at the centromere. Chromatid is one of the two identical “sister” 

parts of a duplicated chromosome. The nucleolus disappears and the nuclear 

membrane starts to break down. The spindle microtubules start to form from the 

centrosomes moving towards the opposite poles. The chromatids are now attached 

to the spindle microtubules. They start pulling the chromosomes toward the center 

of the cell ready for the next step in the dance. 

 

 

 

What is It 
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Figure 2. Stages of mitosis given 2n=6 

 

2. METAPHASE 

The next step of the mitotic dance is metaphase. Chromosomes are aligned at 

the middle of the cell. All the chromosomes are attached to the spindle microtubules 

which are now fully developed. The nuclear membrane has broken. The centrosomes 

are located at the opposite poles.  

3. ANAPHASE 

The sister chromatids separate from their partners. Each chromatid is now 

considered a daughter chromosome. Microtubules attached to the centromere are 

shortened bringing the chromosomes toward the opposite poles. While microtubules 

not attached to the chromosome grow longer, pushing the poles farther apart. 

4. TELOPHASE 

Telophase is the last step of mitotic dance. Distinct individual chromosomes 

begin to spread out into a tangle of chromatin. The spindle disappears, two nuclear 

envelopes reform (one around each set of daughter chromosomes), the chromosomes 

uncoil and lengthen, and the nucleoli reappear. Mitosis, the division of one nucleus 

into two genetically identical daughter nuclei, is now finished. 

Cytokinesis completes the division process by dividing the cytoplasm into two 

daughter cells, each with a nucleus. Figure 2 shows that the cell has six 

chromosomes in the interphase and maintain the same number of chromosomes at 

the end of mitosis, thus 2n=6, e.i 2 exact copies of 3 (n) chromosomes give rise to 6 

chromosomes the same as the original number of chromosomes during the 

interphase. An organism with 10 chromosomes would have 2n=10: where n = 5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Centrosome 

Chromosome

s 

INTERPHASE 

PROPHASE 

Nucleus 

Centromere 

Spindle 

microtubules 

METAPHASE 

ANAPHASE 

TELOPHASE 
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 Now that you are familiar with the stages of mitotic dance, answer the 
crossword puzzle below with the terms used to describe the stages. Do it on the 

activity sheet 

 
Across 

1. Joins the chromosome together 

2. Chromosomes position at the middle of the cell. 

3. Final stage of mitosis 

4. Process by which cell divides into new daughter cells 

5. The division of cytoplasm 

6. Has 2 complete sets of chromosomes 

7. Consists of interphase and cell division 

 

Down 

8. The DNA is duplicated during stage of cell cycle. 

9. The chromosome can be clearly seen to consist of a pair of sister chromatids 

joined at the centromere. 

10. Pull the sister chromatids away from each other during anaphase 

11. A combination of DNA and protein molecules 

12. The sister chromatids separate from their partners. 

13. It contains the genetic information DNA. 

14. The process of cell division produces diploid cells. 

15. The cellular structure where mitosis takes place 

 

  

 8         10    2     12            

       9                 

               11          
 1                               

                         

           3                    
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What’s More 
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This time, I want you to make a recap on how the dancers (chromosomes, 

nucleus, nuclear membrane, centrosome, and spindle microtubules) create a lively 

and graceful step by filling up the table below. Write your answer on a separate sheet 

of paper. 

DANCERS INTERPHASE PROPHASE METAPHASE ANAPHASE TELOPHASE 

Chromosomes      

Nucleus      

Nuclear membrane      

Centrosome      

Spindle 

microtubules 

     

 

 

 

 

 
Directions: An organism has 4 chromosomes. Make a model on the stages of mitosis 

in this organism. Write a brief discussion of each stage. Please use a 

separate sheet for your answer. 
 

Rubrics for rating your illustration 

CRITERION OUTSTANDING (10) SATISFACTORY (7) 

NEEDS 

IMPROVEMENT 

(5) 

MODEL 

ACCURACY 

The sodium 
potassium model is 

accurate and 
included all required 

information. 

The model is 

accurate but lacks 
some information. 

The model is not 

accurate 

MODEL 

CREATIVITY 

The model is unique 
and does not appear 

to look like the 

others. It is very 
neatly crafted and 

organized.  

The model is nice, 

but it not unique. It 
has similar 

component as other 
presentation. 

The model appears 
forced. It appears 

to have many 

parts that are 
strange and do not 

serve any purpose. 

DESIGN 

AND 
MATERIALS 

The model is neat 
and well designed. 

Choice of materials is 
well suited for the 

model. 

The model has 
design flaws. Choice 

of materials is 
appropriate for the 

model. 

The model ahs 
many flaws. 

Choice of 
materials does not 

suit to the model 

LABELING 
ACCURACY 

Labelled accurately; 

all parts/elements of 
the model are clearly 

seen.  

Not all parts are 

labelled; some parts 
are missing 

Many parts of the 
model are missing 

 

What I Have Learned 

What I Can Do 
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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 stage of mitosis is illustrated by the diagram? 

A. Anaphase  

B. Metaphase  

C. Prophase   

D. Telophase 
 

2. What happens to the chromosome after prophase? 

A. It is aligned at the middle of the cell. 

B. It is duplicated. 

C. It is condensed. 

D. It is thickened. 
 

3. Which of the two processes are involved in mitotic cell division? 

A. Oogenesis and cytoplasmic division 

B. Nuclear duplication and cytoplasmic division 

C. Spermatogenesis and cytoplasmic duplication 

D. Nuclear duplication and cytoplasmic duplication 
 

4. The diagram shows the process of mitosis. Which is the correct sequence? 
 

 

 

 

A. ABCD    

B. ACBD  

C. CDAB 

D. BACD 
 

5. The diploid chromosome number of a certain organism is 12. How many 

chromosomes would be normally found in the skin cells of this organism? 

A. 6   

B. 12   

C. 24   

D. 36 
 

 

6. How many chromosomes are found in each of the two new cells formed after 

a complete mitotic process? 

A. Twice as many chromosomes as the parent cell 

B. The same number of chromosomes as the parent cell 

C. Three times as many chromosomes as the parent cell 

D. Only one-half as many chromosomes as the parent cell 

A 
B C D 

Assessment 



 

10 
 

7. Which of the following describes the process of anaphase? 

A. The nucleus reappears. 

B. The division of cytoplasm occurs. 

C. The chromosomes are duplicated. 

D. The chromatids move toward the opposite poles. 
 

8. The following are somatic cells, EXCEPT 

A. Blood cells 

B. Bone cells 

C. Egg cells 

D. Skin cells 
 

9. Which of the following is a NOT a diploid cell? 

A. Blood  

B. Egg   

C. Muscle  

D. Skin  
 

10. The statements below describe how chromosomes behave during the process 

of mitosis. 

Which sequence represents the correct order of these events? 

A. I, II, III, IV      

B. II, I, III, IV  

C. IV, III, II, I      

D. II, III, I, IV 
 

11. Which stage of mitosis where spindle microtubules are attached to the 

centromere of the sister chromatids? 

A. Anaphase   

B. Metaphase  

C. Prophase  

D. Telophase 
 

12. Which of the statements below is/are true? (I) The daughter cells produced 

during mitosis have identical chromosomes; (II) The chromosomes in the 

daughter cells produced by mitosis are diploid. 

A. I but not II 

B. II but not I 

C. Both I and II 

D. Neither I nor II 

 
 

I. I.   All the chromosomes are attached to the spindle microtubules, with 
II.      their centromeres lined up about halfway between the two ends or poles. 

III. II.  Each chromosome can be clearly seen to consist of a pair of sister chromatids 
IV.      joined at the centromere. 

V. III.  The chromosomes are pulled out by the spindle microtubules towards the 

VI.       opposite poles. 
VII. IV.  The chromosomes reach the poles of the spindle. 
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13. Which of the following cell structures is responsible for pulling the chromatids 

towards the opposite poles? 

A. Golgi apparatus 

B. Nuclear membrane 

C. Plasma membrane 

D. Spindle microtubules 
 

14. Why do spindle microtubules not attached to the chromosome grow longer 

during anaphase? 

A. To push the chromosomes towards the opposite poles 

B. To pull the chromosomes towards each other 

C. To make the chromosomes grow longer 

D. To push the poles farther apart 
 

15. (I) Prophase is the longest stage of mitosis while (II) telophase is the shortest. 

Which statement/s is/are true? 

A. I but not II      

B. II but not I  

C. Both I & II      

D. Neither I nor II 

 

 

 

 

Directions: Find some materials in your house (yarn, string, thread, buttons, etc.) 

that can represent all the parts of the cell that participate in the mitotic 

division and make a model of the mitotic process given 2n = 8. Assemble 

your model on a separate sheet of paper. 

CRITERION OUTSTANDING (10) 
SATISFACTORY 

(7) 

NEEDS 
IMPROVEMENT 

(5) 

MODEL 

ACCURACY 

The sodium potassium 

model is accurate and 

included all required 
information. 

The model is accurate 

but lacks some 

information. 

The model is not 

accurate 

MODEL 

CREATIVITY 

The model is unique and 

does not appear to look like 

the others. It is very neatly 

crafted and organized.  

The model is nice, but 

it not unique. It has 

similar component as 

other presentation. 

The model appears 

forced. It appears to 
have many parts that 

are strange and do not 

serve any purpose. 

DESIGN 
AND 

MATERIALS 

The model is neat and well 

designed. Choice of 
materials is well suited for 

the model. 

The model has design 

flaws. Choice of 

materials is 

appropriate for the 

model. 

The model ahs many 

flaws. Choice of 
materials does not suit 

to the model 

LABELING 
ACCURACY 

Labelled accurately; all 

parts/elements of the model 

are clearly seen.  

Not all parts are 

labelled; some parts 

are missing 

Many parts of the 

model are missing 

ECONOMY 
All materials use are very 

economical 

Materials use is 

economical 

Materials are not 

economical 

 

Additional Activities 
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Directions: Choose the best answer. Write the letter of your choice on a separate 
sheet of paper. 

 

1.  Which of the following body cells undergo meiosis? 

A. Blood  

B. Muscle  

C. Skin  

D. Sperm  
 

2. A diploid organism produces 4 haploid daughter cells. What type of division 

requires this? 

A. Meiosis 

B. Mitosis 

C. Mitosis, then meiosis 

D. Meiosis, then mitosis 
 

3. Meiosis is a type of cell division. Which of the following results from this 

process? 

A. Two new somatic cells 

B. Two diploid daughter cells  

C. The male and female sex cells 

D. Exact copies of the parent cells 
 

4. Metaphase I is the second stage of meiosis I. Which of the following describes 

this phase? 

A. Chiasma formation 

B. Pairing of chromosomes 

C. Crossing over of the chromosomes 

D. Homologous chromosomes alignment in the center of the cell 
 

5. (I) Mitosis produces 2 diploid daughter cells while (II) meiosis produces two 

haploid daughter cells. Which of the statement/s is/are true? 

A. I but not II    

B. II but not I    

C. Both I and II   

D. Neither I nor II 
 

6. Which diagram illustrates prophase I? 
 

 
 

 

 

A. I only  
B. II only  

C. III only  
D. IV only  

What I Know 

I II III IV   



 

13 
 

7. Crossing over is the exchange of genetic material. When does crossing over 

take place? 

A. Prophase   

B. Metaphase     

C. Prophase I 

D. Metaphase I   
 

8. Telophase II is the final stage of meiosis. Which of the following happens 

during telophase II? 

A. Formation of tetrads 

B. Separation of chromatids 

C. Pairing of homologous chromosomes 

D. Chromosomes reach the opposite poles 
 

9. Which of the following describes meiosis? 

A. Two diploid daughter cells are produced. 

B. Two haploid daughter cells are produced. 

C. Four diploid daughter cells are produced. 

D. Four haploid daughter cells are produced. 
 

10. Which stage of meiosis does crossing over of homologous chromosomes take 

place? 

A. Prophase  

B. Metaphase  

C. Prophase I 

D. Metaphase I 
 

11. Chromosome A contains genes for hair color of Celina and chromosome B 

contains genes for her eye color. Chromosome C contains genes for the eye 
color of Kurt and chromosome D for his hair type. Which are homologous 

chromosomes? 

A. A and B 

B. A and C  

C. B and C  

D. C and D 
 

12.  (I) Mitosis produces diploid cells while (II) meiosis produces haploid cells. 

Which of the statements is/are TRUE? 

A. I and II    

B. I but not II      

C. II but not I  

D. Neither I nor II 
 

13.  How many chromosomes are in the human egg cell and sperm cell? 

A. 46, 46 

B. 46, 23  

C. 23, 46  

D. 23, 23 
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14. If the organism has 24 chromatids, what will be the number of chromosomes 

at the end of anaphase I? 

A. 24   

B. 12   

C. 6   

D. 3 
 

15. How many times does the cell divide during meiosis? 

A. 1   

B. 2   

C. 3 

D. 4 
 

 

 

 

 

 

As mentioned in the previous lesson, there are two types of cell division: 

mitosis and meiosis. Mitosis is a cell division that produces new daughter cells, each 
receives an exact copy and number of chromosomes from the parent cell. Body cells 

like the skin, blood, and muscle undergo mitotic division. It has four stages namely 

prophase, metaphase, anaphase and telophase. It produces diploid cells. Diploid 
cells have two sets of homologous chromosomes. In humans, there are 46 total 

number of chromosomes referred to as diploid cells, 2n = 46. 
 

Directions: Identify what stage of mitosis is being described. Write your answer on 
a separate sheet of paper. 

1. Chromosomes are apart moving towards the opposite poles. 

2. Chromosomes are attached to the spindle microtubules. 

3. Chromosomes are aligned at the middle of the cell.  

4. Chromosomes become two identical copy doubling the amount of the 

parent cell. 
 

 

 Not all body cells undergo the process of mitosis. Gametes are sex cells, like 

the sperm and the egg cells undergo another type of cell division called meiosis.  
 

 

 

 

 

 

 

 Egg and sperm cells known as sex cells or gametes are haploid cells. A haploid 

cell has single set of chromosomes. Each gamete has a single set of chromosomes. 

For humans, the single set of chromosomes is equated as n= 23.  

Lesson 

2 Meiosis 

What’s In? 

What’s New 
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These haploid cells are produced through meiosis. Why do sex cells undergo meiosis 

and not mitosis? What will happen if gametes undergo mitosis. 

 

 

 

  

 Meiosis is a type of cell division that produces haploid sex cell or gametes from 

diploid cells. Diploid cells contain two copies from each chromosome while haploid 

cells contain a single copy of each chromosome. In animals, meiosis takes place in 

the sex organs- testes in males and ovaries in females. It has two stages- meiosis I 

and meiosis II. Meiosis starts with a diploid cell. In meiosis I, homologous 

chromosomes are separated from one another which produces two daughter cells 

with haploid cells.  In meiosis II chromatids are separated which produces another 

haploid cell. As a result, meiosis produces four haploid daughter cells. 
 

 Let us try to imagine again meiosis as a lively and creative dance of 
chromosomes, centrosome, spindle microtubules, nuclear and nuclear membrane. 
 

As you follow the steps of meiosis in Figure 1, it is important to differentiate 

homologous chromosomes from sister chromatids. The two chromosomes in 

homologous chromosomes are from different parents, colored blue, and red. It has 

different versions of genes. One chromosome may carry a gene for brown eye and the 

other chromosome at the same location, carry a gene for black eye. Sister chromatids 

on the hand are identical which carry same version of all the genes. Meiosis starts 

after the chromosome has been duplicated during the interphase. In the given 

illustration in Figure 3 there are 6 sister chromatids and 3 homologous 

chromosomes. 
 

 Meiosis I has 4 stages: prophase I, metaphase I, anaphase I, and telophase I 

and meiosis II: prophase II, metaphase II, anaphase II and telophase II.  
 

Interphase  

 Meiosis always starts with interphase. The cell duplicates its DNA during 

interphase. Each chromosome is made of two identical sister chromatids. The 

meiosis process shown in Figure1 starts with a diploid cell with 6 chromosomes. 

Different colors of chromosomes mean that they come from different parents.  
 

 

 

1. Prophase I 
The sister chromatids can be clearly seen during prophase. The centrosome 

begins to move to the opposite poles forming spindle microtubules. The nucleus 

starts to disappear. There are five substages: 

 Leptotene. The chromosome starts to condense. 

 Zygotene. The chromosomes begin to pair off. Pairs of chromosomes are called 

homologous chromosome. The paired chromosomes which consist of four 

chromatids are called tetrads. 
 

What is It 
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 Pachytene. Crossing over happens during this stage. Crossing over is the 
exchange of genetic materials between homologous chromosomes. The segment 

of the sister chromatid which carry the gene for the color of the eye (A) for 
example cross with the segment of the other sister chromatid which carry for 

the same gene for the color of the eye (a) or shape of the eye (B) with (b).  The 

cross-linkage formation is called chiasma shown in Figure 3. After crossing 
over, the sister chromatids of each chromosome may no longer be identical with 

each other. 

 Diplotene. The chromosomes begin to uncoil. 

 Diakinesis. Homologous chromosomes continue to separate. 

 

 

 

 

 

 

 

2. Metaphase I 
The tetrads align to the middle of the cell. The nucleus disappears. The spindle 

microtubules are fully formed and are attached to the centromere of each sister 

chromatid. There are still 6 sister chromatids and 3 homologous chromosomes. 

3. Anaphase I 
The homologous chromosomes separate from each other as the spindle 

microtubules pull them apart toward the opposite poles. The centromere does not 

divide so the sister chromatids migrate together towards the opposite poles. Take 

Chiasma 

Parent cell: 2n 

(6 chromosomes) 

Product: 

4 

daughter 

cells: n= 3 

 

Figure 1. Stages of meiosis 

Figure 2. Crossing over of homologous chromosomes 
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note that it is the homologous chromosomes that separate not the sister chromatids. 

So, only three chromosomes move toward the opposite poles. 

4. Telophase I 
The chromosomes reach their respective poles. Cytokinesis follows telophase 

I. Notice that there are 2 daughter cells each with half the number of the parent cell. 

Each cell has a copy of 1 set of chromosomes. This condition is called haploid. In the 

given illustration, there are 6 chromosomes, a diploid condition, at the beginning of 

meiosis I. After telophase I, the number of chromosomes is reduced to half, giving 

rise to 3 chromosomes but the chromosomes in each daughter cell are still 

duplicated. Therefore, meiosis I is a process of reduction of the number of 

chromosomes. 

Meiosis II 

 Meiosis II is the second meiotic division which separates the chromosomes 

into two chromatids. This is mitotic in nature. However, mitosis starts with a diploid 

cell, but meiosis II starts with a haploid cell. Follow the illustration on Figure 1 to 

describe each stage. 
 

1. Prophase II 
From the two daughter cells each with chromosomes produced from meiosis 

I, the spindle microtubule attaches to each centromere and the chromosomes begin 

to move at the middle of the cell. 

2. Metaphase II 

The chromosomes are now aligned at the middle of the cell. The spindle 

microtubules are attached to the centromere of each chromosome. 

3. Anaphase II 

Centromeres divide and sister chromatids move to the opposite poles as the 

spindle microtubules shorten. 

4. Telophase II 

Each chromatid now is regarded as full-fledged chromosome and is only made 
up of one sister chromatid which reaches the poles. The cell divides through 

cytokinesis. Finally, the meiotic process is completed producing 4 haploid daughter 
cells. In the illustration given, there are four daughter cells each having three 

chromosomes. Thus equated, n=3. Each chromosome receives different copies of the 

original cell.  
 

Producing haploid gametes during meiosis keeps the number of chromosomes 

from doubling in every generation. If meiosis did not occur, gametes involved in 
fertilization would produce organisms with double number of chromosomes as those 

in previous generation. If this happens, there will be no more space in the cell for all 
the chromosomes. Human sperm and egg cell for example have 23 chromosomes. 

During fertilization, the fusion of these cells would give rise to a diploid zygote having 

46 chromosomes. 
 

Mitosis Vs. Meiosis 
 

 Mitosis and meiosis are both processes of cell division which produce new 

cells. Mitosis produces 2 diploid daughter cells that are identical with the parent cell 

while meiosis produces 4 haploid daughter cells which are different from the parent 

cell.  Both start with a diploid cell. 
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Mitosis takes place in somatic cells which functions for the growth, repair or 

generate damaged tissues and asexual reproduction while meiosis takes place in sex 
cells or creates gametes with only one copy of the chromosome in preparation for 

sexual reproduction.  
 

Both undergo interphase, prophase, metaphase anaphase, telophase, and 

cytokinesis. Mitosis has one division while meiosis has two- meiosis I and meiosis II. 
Mitosis and meiosis I differ in prophase I when the duplicated homologous 

chromosomes form tetrads and the crossing over; no crossing over happens in 
mitosis. In metaphase I, the tetrads instead of individual duplicated chromosome 

align at the middle of the cell. In anaphase I, the homologous chromosomes separate 

from each other, but sister chromatids stay together; in mitosis sister chromatids 
separate from each other. In telophase I, two haploid daughter cells are produced 

while in mitosis, two diploid daughter cells are produced. Meiosis II is mitotic in 
nature. 

  Mitosis and meiosis both start after the DNA is replicated during the 
interphase. 

 

 

 

 Activity 1.  Having familiarized with the stages of meiosis and the 

terminologies used to describe this process, identify what is described by the 

following statements and search those words from the word search. Write your 

answers in your activity sheets. 
 

1. The cross-linkage formation of genetic exchange between chromosomes 
2. The gamete cells for male 

3. It is attached to the centromere of the chromosome that aids in the movement of 

the chromosomes towards the opposite poles. 
4. The pair of chromosomes inherited from the mother and the other pair from the 

father 
5. The exchange of genetic materials between chromosomes 

6. It carries identical chromosomes which carry same version of all the genes. 
7. A cell which has a copy of one set of chromosomes 

8. It is the process of the union/fusion of egg cell and sperm cell. 
9. It is the division of cytoplasm that follows telophase. 

10. It has two sets of homologous chromosomes. 

11. It is a pair of chromosomes consisting of four chromatids. 
12. A type of cell division which produces four haploid daughter   cells 

13. It is the gamete cells for female. 
14. It carries the genetic information, DNA. 

15. It is a fertilized egg. 

 

 

 

 

 

 

 

What’s More 
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Activity  
2. Differentiate mitosis from meiosis based on the statement/terms given by 

checking the column under mitosis or meiosis. (Note: A sample is done 
for you). Copy the table below on separate sheet of paper and write your 

answers. 

COMPARISON BASIS MITOSIS MEIOSIS 

1. Haploid cells are produced   

2. Crossing over takes place   

3. One division   

4. Diploid cells   

5. Formation of tetrads   

6. Somatic cells   

7. For sexual reproduction    
8. 2 daughter cells   

9. Two divisions   

10. Separation of homologous chromosomes   

11. Daughter cells with chromosomes identical to parent cell   

12. For repair of damaged tissue    

13. Cross-linkage of genes   

14. Sex cells   

15. Daughter cells not identical to the parent cell   
 

 

 

  

Activity 1. Identify the stages of meiosis described by the following meiotic 

events/conditions/terms. Write prophase I, metaphase I, anaphase I, 

telophase I, prophase II, metaphase II, anaphase II, or telophase II. In 
case the events are found in both stages, write the stages both. Write 

your answer on a separate sheet of paper. 

T F B N M J F B A C G C T A C S E 

X E D I O L P A H D H C A B R U G 

A R T Q B H N I C R Z Y N C O O G 

M T A R A S F H O K L T O V S G C 

S I T L A E O M M E I O S I S O E 

A L M L T D O E A E A K D Q I L L 

I I K E R S S I T A R I A W N O U 

H Z L C O A U O I G P N Z E G M U 

C A O M S F G D D L G E C R O O U 

S T E R D Y O F O B T S O G V H G 

C I Q E Z E E I S N N I P Q E O P 

U O E P U I D T Z M M S L S R M J 

Y N T S E L U B U T O R C I M O K 

S I S T E R C H R O M A T I D S S 

MEIOTIC EVENTS MEIOTIC 

STAGE 

1. Crossing over  

2. Separation of homologous chromosome  

3. Chromosomes begin to pair off.  

4. Formation of chiasma  

5. Each chromatid is considered as full-fledged chromosome.  

6. Spindle microtubules start to attach to the centromere.  

7. Tetrads are aligned at the middle of the cell.  

What I Have Learned 
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Activity 2. The following pairs of term differentiate mitosis from meiosis. Describe 

the pair of terms briefly. Write your answer on a separate sheet. 

1. Somatic cells vs. sex cells ________________________________________________ 
2. Haploid cells vs. diploid cells___________________________________________ 

3. Homologous chromosomes vs. sister chromatids_________________________ 
4. 4 daughter cells vs. 2 daughter cells_________________________________ 

5. 2n= 6 vs. n=3___________________________________________________ 
 

 

 

Activity 1. An organism has 4 chromosomes. Illustrate the meiotic division of the 

organism’s gametes. Write your answer on a separate sheet of paper. 
 

CRITERION 
Outstanding 

(10) 

Very 
Satisfactory 

(8) 

Satisfactory 
(6) 

Good (4) 

Component 
Few required 
components are 

represented 

Some required 
components are 

represented 

Most required 
components are 

represented 

All required 
components are 

represented 

Texts and 
Labels 

Few labels are 

present 

Some labels are 

present 

Most labels are 

present and 

some styles and 

effects are 
applied 

All labels are 

present and some 

types of styles 

and effects are 
represented 

 

Activity 2. Construct a Venn Diagram to show similarities and differences of mitosis 

and meiosis. Write your answer on a separate sheet of paper. 

 

 

 

 

 

 

8. The sister chromatids separate.  

9. Produce 2 haploid daughter cells  

10. The chromosomes line up at the middle of the cell.  

11. The sister chromatids move together to the opposite poles.  

12. The chromatids reach the poles.  

13. The chromosomes in each daughter cell are still duplicated.  

14. Spindle microtubules attach in the centromere of each haploid 
daughter cell. 

 

15. Four haploid daughter cells are formed.  

Mitosis Meiosis Similarities 

What I Can Do 
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Rubrics for your rating: 

 5 8 10 

Mitosis  
1-2 correct statements 
listed in this heading 

3-4 correct statements 

listed under this 

heading 

Has 5 or more correct 

statements listed under 

this heading 

Meiosis 
1-2 correct statements 

listed in this heading 

3-4 correct statements 
listed under this 

heading 

Has 5 or more correct 
statements listed under 

this heading 

Applies 
Both 

Has 1 correct statement 
that applies both 

Has 2 correct 

statements that apply 

both 

Has 3 or more correct 
statements that apply both 

 

 

 

 

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

choice on a separate sheet of paper. 

1. Which of the following takes place during prophase I? 

A. Replication of DNA 
B. Division of nucleus 

C. Separation of sister chromatids 
D. Pairing of homologous chromosomes 

 
 

2. Meiosis is a type of cell division. Which of the following results from this 
process? 

A. Two new somatic cells 
B. Two diploid daughter cells  

C. The male and female sex cells 

D. Exact copies of the parent cells 
 
 

3. Which of the diagram shows anaphase I?   
  A. I only 
  B. II only 

  C. III only 
  D. IV only 
 

4. (I) Meiosis starts with a haploid cell while (II) mitosis starts with a diploid 

cell. Which statement/s is/are true? 

A. I and II  

B. I but not II      

C. II but not I      

D. Neither I nor II 
 
 

5. Which meiotic division the reducing of number of chromosomes takes place? 

A. Meiosis I   

B. Meiosis II    

C. Meiosis I and II   

D. Mitosis 
 
 

Assessment 
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6. An organism has 15 pairs of homologous chromosomes. After meiosis II, how 

many chromosomes an organism has? 

A. 15   

B. 30   

C. 45   

D. 60 
 
 

7. Which of the following chromosomes consist of four sister chromatids? 

A. Duplicated chromosomes 
B. Homologous chromosomes 

C. Sister chromatids 
D. Tetrads  

 
 
 

8. Which of the following describes meiosis I? 
A. Reduction phase 

B. Division of sister chromatids 

C. Production of four haploid cells 

D. Production of 2 diploid daughter cells 
 

9. If an organism has 6 chromosomes. After meiosis II, how many 
chromosomes an organism has? 

A. 12   

B. 6   

C. 3   

D. 2 
 

10. Chromosome A contains genes for hair color of Celina and chromosome B 

contains gene for her eye color. Chromosome C contains genes for an eye color 
and D for his hair type. Which are homologous chromosomes? 

A. A and B  

B. A and C 

C. B and C   

D. C and D 
 

11. Which of the following describes metaphase I? 

A. Chromatids reach the poles. 

B. Exchange of genetic material 

C. Pairing of homologous chromosomes 

D. The tetrads align at the middle of the cell. 
 

12. (I) Mitosis produces 2 diploid daughter cells while (II) meiosis produces four 

haploid daughter cells. Which of the statement/s is/are true? 

A. I but not II   

B. II but not I  

C. Both I and II    

D. Neither I nor II 
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13. Which of the following differentiates mitosis from meiosis? 

A. Meiosis produces four daughter haploid cells while mitosis two. 

B. Meiosis produces four haploid daughter cells while mitosis two. 

C. Meiosis produces four haploid daughter cells while mitosis two 

diploid cells. 

D. Meiosis produces two haploid daughter cells while mitosis two 

diploid daughter cells. 
 

14. Each chromatid is considered as a full-fledged chromosome and is only made 

up of one sister chromatid which arrives at the poles. What meiotic division is 

described? 

A. Anaphase II 

B. Metaphase II 

C. Prophase II 

D. Telophase II 
 

15. Which of the cell structure helps in moving the chromosomes towards the 

opposite poles? 

A. Centromere 

B. Centrosome 

C. Microtubules  

D. Nucleus 

 

 

 

 

A.  Find some materials in your house that can represent all the parts of the cell that 

participate in the meiotic division and make a model of the process given n = 4. 

Construct your model on a separate sheet of paper. 

CRITERION OUTSTANDING (10) SATISFACTORY (7) 
NEEDS 

IMPROVEMENT (5) 

MODEL 

ACCURACY 

The meiosis  is 

accurate and included 

all required 
information. 

The model is accurate 
but lacks some 

information. 

The model is not 

accurate 

MODEL 

CREATIVITY 

The model is unique 

and does not appear to 
look like the others. It 

is very neatly crafted 

and organized.  

The model is nice, but it 

not unique. It has 

similar component as 
other presentation. 

The model appears 
forced. It appears to 

have many parts 

that are strange and 
do not serve any 

purpose. 

DESIGN AND 

MATERIALS 

The model is neat and 

well designed. Choice 

of materials is well 
suited for the model. 

The model has design 

flaws. Choice of 

materials is appropriate 
for the model. 

The model ahs many 

flaws. Choice of 

materials does not 
suit to the model 

LABELING 
ACCURACY 

Labelled accurately; all 

parts/elements of the 

model are clearly seen.  

Not all parts are 

labelled; some parts are 

missing 

Many parts of the 
model are missing 

 

 

Additional Activities 
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Lesson 1 

 

What I Know      Assessment 
     

1.A  1. A 

2.A  2. A 

3.D  3. D 

4.C  4. D 

5.B  5. B 
6.C  6. B 

7.B  7. D 

8.A  8. C 

9.B  9. B 

10.C  10. B 

11.D  11. C 
12.D  12.C 

13.B  13.D 

14.D  14. D 

15.A  15. C 

 

Lesson 2 

 

What I Know      Assessment 
     

1.D  1. D 

2.A  2. C 

3.C  3. C 

4.D  4. C 

5.A  5. A 
6.A  6. A 

7.D  7. D 

8.D  8. A 

9.D  9. C 

10.D  10.C 

11.C  11.D 
12.A  12.C 

13.D  13.C 

14.C  14. D 

15.C  15. C 

 

Answer Key
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Disclaimer 
  

This Self-Learning Module (SLM) was developed by the DepEd SOCCSKSARGEN with 

the primary objective 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 version 1.0 highly encourage feedback, comments 
and recommendations.  


