
Lesson 1 - Reproduction 

Male Structures & Functions 



Reproduction 
Life Process: to produce offspring (necessary 

for survival of species, not individual) 

 



Male Reproductive System 
Functions:  

1)Produce sperm (male gamete) 

2)Produce testosterone 

3)Secrete fluids to nourish sperm & protect it 

from the acidic female reproductive tract 

4)Deposit sperm inside the female  
 





 Scrotum  
temp is lower than body temp 

Testis 

Epididymis 

Vas deferens 

5. Bulbourethral / 

Cowper’s Glands 

(produce fluid for semen) 

Rectum 

Seminal Vesicle Urinary Bladder 

Prostate 

Urethra 

Penis 

Site of sperm storage 

& maturation  

Adaptation for 

internal 

fertilization on 

land 

Carries urine and 

semen out of the 

body 

Produces 

fluid and 

glucose for 

sperm 

Produces an alkaline (basic) 

substance to neutralize the 

female’s acidic tract 

Carries sperm 

to the urethra 



Sperm Structure 

•Acrosome (contains digestive enzymes)  

•Nucleus (contains DNA, half # of chromosomes) 

•Mitochondria (provide energy to swim) 

•Flagellum (tail for propulsion)  







Lesson 2 

• Female Structures & Functions 



Female Reproductive System 
Functions:  

1. Produces an egg cell / ovum  (female gamete) 

2. Produces estrogen & progesterone 

3. Site of implantation & development of an 

embryo / fetus 

4. Growth of placenta & umbilical cord for 

exchange of gases & nutrients/waste between 

mother and baby 

 





OVARY – Contains follicles which 

mature into eggs, produces estrogen - Site of fertilization 

2. FALLOPIAN TUBE 

– site of implantation & 

development of embryo, lining 

thickens and sheds monthly 

4. BLADDER 

URETHRA 

- Receives sperm, birth canal 

6. VAGINA 
CERVIX - Entryway to the uterus, 

dilates during childbirth 

RECTUM 

UTERUS 



cervix 

vagina 

uterus ovary ovary 

Fallopian tube 
Fallopian tube 

ligament ligament 

uterus 

wall 



Lesson 3 

• Menstrual Cycle 

• Key Terms 

– Ovulation 

– Fertilization  

– Implantation 



Ovulation – the 

release of a mature 

egg from ovary 

Fertilization – sperm & 

egg join to form a zygote 
Implantation – embryo 

burrows into thickened blood 

lining of uterus = pregnancy 

(not pictured here) 

Ovary 

Fallopian 

tube 

Uterus 

Cervix 

Vagina Sperm 

cell 

Egg 

cell 
Follicle 



The Female Menstrual Cycle 
• begins at puberty & ends at menopause 

• duration is approximately 28 days  

• can vary & may be interrupted by pregnancy, 

illness, and other factors 

 



4 Stages / Phases of the Menstrual Cycle 

1. MENSTRUATION 

 uterine lining & unfertilized 

egg are shed if NO 

implantation occurs 

 Vaginal bleeding (Day 1 of 

cycle) lasts for 3 to 7 days   

 New egg in ovary begins to 

mature 

 



2. FOLLICLE STAGE 

 Follicle in the ovary 

continues to grow & 

mature 

 estrogen is secreted  

by ovary to begin 

thickening of uterus 

lining w/ blood vessels 

(vascularization) 

 



3. OVULATION  

(Day 14 of 28) 

 Pituitary releases 

a surge of LH 

 Causes mature 

egg to be released 

from its follicle in 

the ovary 



4. LUTEAL STAGE 

 ruptured follicle in 

ovary becomes corpus 

luteum  

 secretes progesterone 

to thicken uterus lining 

to prepare for possible 

implantation 

  If no pregnancy occurs, menstruation begins 

& cycle repeats 





Uterine lining is 

shed (the “period”) 

follicle (egg) beings 

to grow & mature, 

lining thickens again 
mature egg released 

into fallopian tube 

from the ovary 

folliclecorpus luteum, 

makes progesterone to 

thicken uterine lining more 

Days  

1-5 

Days  

5-13 

Day  

14 

Days  

14-28 

increases 

increases 

increases 

Inc then dec. 

Surge then dec. 

Increase 

then 

decrease 

increases 
dec. then inc. 

increases 



Lesson 4 

• Internal vs External Fertilization & 

Development 



How would you group these organisms? 



Fertilization 
 1 sperm cell & 1 egg cell join, forming a 

zygote 

 half of offspring’s genetic material is from 
each parent 

 can be internal or external (differs by 

organism) 

Fertilization Video 

https://www.youtube.com/watch?v=_5OvgQW6FG4
https://www.youtube.com/watch?v=_5OvgQW6FG4


fish & amphibians 

(frogs & toads) 
mammals, reptiles, 

birds 

Fertilization outside the body 

Produce  MANY eggs to 

ensure survival of offspring 

due to: 

-Lack of parental care 

-Harsh predatory 

environment 

Fertilization inside the body 

Produce  FEWER eggs due 

to 

-more parental care 

-Protective internal 

environment 

Mostly in water 

(aquatic organisms) 

Mostly on land 

(terrestrial organisms) 



Development 
 
 physical changes & growth of unborn offspring 

 can be internal or external (differs by 
organism) 



Most fish and 

amphibians 

Birds and Reptiles, few 

mammals (ex. platypus) 

Embryo growth 

outside the body; LOW 

survival rate due to: 

- Harsh predatory 

conditions & lack of 

parental care 

To compensate, MANY 

eggs are produced 

Embryo growth outside 

the body;  HIGHER 

survival rate due to: 

- Protection of a shell 

(hard or leathery) & 

some parental care 

Therefore, FEWER 

eggs are produced 



Humans  

(most mammals) 

Kangaroo, koala, 

opossum 

-Embryo develops in the 

uterus attached to an 

umbilical cord (cut after 

birth) which connects to 

the placenta (structure 

with many capillaries, 

allowing gas & nutrient 

exchange between 

mother & fetal blood) 

Offspring is born 

premature and 

continues its 

development in an 

external pouch 

containing mammary 

(milk producing) glands 

Kangaroo birth video (start at :25sec) 

http://www.youtube.com/watch?v=2lCKc8tURtc
http://www.youtube.com/watch?v=2lCKc8tURtc
http://www.youtube.com/watch?v=2lCKc8tURtc


Egg Donation Sperm Donation 

Assisted Reproductive Technology 



Artificial Insemination / IUI (Intrauterine 

Insemination) 

 sperm is inserted into the female reproductive tract 

by catheter  

Video - IUI (0:50 to 1:50) 

https://www.youtube.com/watch?v=qCdIiLLF0vw
https://www.youtube.com/watch?v=qCdIiLLF0vw
https://www.youtube.com/watch?v=qCdIiLLF0vw
https://www.youtube.com/watch?v=qCdIiLLF0vw


 retrieved sperm & 

egg are combined 

in a lab 

 resulting embryos 

are implanted in 

the uterus 

IVF Video (from 0:50 to 2:40) 

In Vitro Fertilization (IVF) 

https://www.youtube.com/watch?v=GeigYib39Rs
https://www.youtube.com/watch?v=P_rsWGByTMk


Surrogacy 
a woman becomes 

pregnant by artificial 

insemination or surgical 

implantation of a 

fertilized egg for the 

purpose of carrying the 

fetus to term for another 

woman 



Fertilization & Development Practice 

1 



4 

3 



3 



4 



4 



1 



4 



4 



4 



Lesson 5 

Early Embryonic Development 

•Twinning 

•Gastrulation & Differentiation 



Types of Twins 

Fraternal Twins: 

• 2 separate eggs are 

fertilized by 2 separate 

sperm  

• NOT genetically identical 

(can be same or opposite 

sexes) 

Early Embryonic Development 



Identical Twins: 

• 1 sperm fertilizes 1 egg 

which then splits into 2 

embryos 

• Are genetically identical 

– May be conjoined if 

embryo does not fully 

separate 

 

Early Embryonic Development 

Conjoined Twins, Abby & Brittany video  

https://www.youtube.com/watch?v=K57IcN9DWXo
https://www.youtube.com/watch?v=K57IcN9DWXo


Ovary OVULATION 

FERTILIZATION 

ZYGOTE 

Cleavage begins 

IMPLANTATION 

Uterus lining 

(Early cell divisions) 

Video - early embryo development 

https://www.youtube.com/watch?v=UgT5rUQ9EmQ
https://www.youtube.com/watch?v=UgT5rUQ9EmQ
https://www.youtube.com/watch?v=UgT5rUQ9EmQ
https://www.youtube.com/watch?v=UgT5rUQ9EmQ


Implantation of a Blastocyst  



• Mor – Mass 

• Ula – small one 

• Gastru – stomach 

cavity 

• Zygous – yoked 

• Blast – hollow  

Early Embryo Development 

• Cleav – break or 

separate 

• Endo – inner 

• Meso – middle 

• Ecto - outer 



Gastrulation: 3 embryonic germ(cell) layers form 

after implantation 

– Ectoderm: outermost layer 

• skin, hair, nails, brain / nervous system 

– Mesoderm: middle layer 

• Bones, cartilage, muscle, gonads, circulatory, excretory 

systems 

– Endoderm: innermost layer  

• Digestive Tract, Respiratory System, Glands   
 

 

 

Early Embryo Development 



 



Differentiation - embryonic stem cells from each 

layer begin to specialize into different specific cells 

types 

 



NERVE 

BLOOD 

INTESTINE 
SKELETAL 

MUSCLE 

BONE 

FIBROBLAST 

SMOOTH 

MUSCLE 

FAT 



Fertilized Egg 

(ZYGOTE) 

MORULA 

HOLLOW 

BLASTULA  

(at implantation) 

Early GASTRULA Late GASTRULA 

Ectoderm 
Mesoderm Endoderm 

Cleavage 



Video – 

Gastrulation & 

Differentiation 

Animation 

https://www.youtube.com/watch?v=UgT5rUQ9EmQ
https://www.youtube.com/watch?v=UgT5rUQ9EmQ
https://www.youtube.com/watch?v=UgT5rUQ9EmQ
https://www.youtube.com/watch?v=UgT5rUQ9EmQ
https://www.youtube.com/watch?v=UgT5rUQ9EmQ
https://www.youtube.com/watch?v=UgT5rUQ9EmQ
https://www.youtube.com/watch?v=UgT5rUQ9EmQ


Lesson 6 

• Fetal Development 



 



A - embryo 
D – uterine wall 

I - uterus 

E – umbilical cord 

B - placenta 

C – fallopian tube 

F - amnion 

G – amniotic fluid 

H - vagina 



A Mammal Embryo 
a. embryo – offspring during 1st 8 weeks of 

gestation 

b. placenta - organ for gas & nutrient/waste 

exchanges between mother and fetus; 

NOTE: Their blood supplies do NOT mix!!! 

c. Fallopian tube – where fertilization occurs; 

carries egg from ovary to uterus 

d. uterine wall – muscular part of uterus, 

contracts during labor 

 

 

BrainPOP | Fetal Development 

http://www.brainpop.com/health/geneticsgrowthanddevelopment/fetaldevelopment/
http://www.brainpop.com/health/geneticsgrowthanddevelopment/fetaldevelopment/


e. umbilical cord – attaches embryo/fetus to the 

placenta 

f. amnion – protective sac around fetus 

g. amniotic fluid – fluid in protective sac 

h. vagina – birth canal 

i. uterus – site of fetal development (40 weeks 

gestation in humans) 

 

 

 



fetus 
placenta 

uterus wastes 

umbilical cord 
amnion 

sac 



If maternal and fetal blood supplies do NOT mix then 

how are the nutrients, gases, and wastes exchanged? 

Diffusion across the capillary membranes! 



cervix 

umbilical 

cord 

placenta 

fallopian tube 

amniotic fluid 

amniotic sac  

uterus 

fetus 

vagina 



Warning – Graphic Photos  

(umbilical cord & placenta) 

In the Womb Birth Clip 9 minutes (GRAPHIC) 

Video - Computer Animated Vaginal Birth Baby born in sac (en caul) 

Vaginal birth (less than 1 min) Video - Computer Animated C-section 

https://www.youtube.com/watch?v=YlISC6KsYcc
https://www.youtube.com/watch?v=-cnGKVskrdM
https://www.youtube.com/watch?v=-cnGKVskrdM
https://www.youtube.com/watch?v=-cnGKVskrdM
https://www.youtube.com/watch?v=-cnGKVskrdM
https://www.youtube.com/watch?v=bvjybuuDfH4&oref=https://www.youtube.com/watch?v%3DbvjybuuDfH4&has_verified=1
https://www.youtube.com/watch?v=bvjybuuDfH4&oref=https://www.youtube.com/watch?v%3DbvjybuuDfH4&has_verified=1
https://www.youtube.com/watch?v=bvjybuuDfH4&oref=https://www.youtube.com/watch?v%3DbvjybuuDfH4&has_verified=1
https://www.youtube.com/watch?v=bvjybuuDfH4&oref=https://www.youtube.com/watch?v%3DbvjybuuDfH4&has_verified=1
https://www.youtube.com/watch?v=I3-RwzZqP20
https://www.youtube.com/watch?v=8fSptnlmk58
https://www.youtube.com/watch?v=8fSptnlmk58
https://www.youtube.com/watch?v=8fSptnlmk58
https://www.youtube.com/watch?v=8fSptnlmk58
https://www.youtube.com/watch?v=8fSptnlmk58
https://www.youtube.com/watch?v=8fSptnlmk58


Lesson 7 

• Factors Affecting Fetal Development 







YES YES YES NO 
NO NO NO YES 
YES YES NO NO 

YES YES YES NO 
YES YES NO YES 
YES YES NO YES 

YES YES YES NO 
YES YES YES YES 
YES YES YES NO 

NO NO NO YES 
YES YES NO YES 

YES YES YES NO 
YES YES NO YES 

YES YES YES NO 



3 cm 

3.4 cm 





NO YES 

YES 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

YES 

YES 

YES 



Amniotic sac filled with fluid and uterus  

To allow nutrient and gas exchange 
between mother & fetal blood supplies by diffusion 

To connect the fetus to the placenta 

The uterus contractions that help 
push the baby out through the vagina  

The placenta is birthed after the baby 

Uterus contractions begin, cervix dilates, amnion breaks 

Umbilical cord is clamped & cut, placenta detaches 

from uterus and is expelled, baby is placed on 

mother for skin to skin contact and breastfeeding 











Factors That Affect Prenatal Development 

• MUTAGENS like  x-rays can cause mutations 

in the developing embryo/fetus’ DNA 



• Some harmful substances can DIFFUSE 

across the placenta 

 



Alcohol can cause: 

• brain damage 

• birth defects such as fetal alcohol syndrome 

(FAS), a form of mental retardation 

• Highest risk during early pregnancy when 

organs are still developing 

 



Cigarette smoke can increase risk of:   

• pre-mature birth 

• low birth weight  

• Heart defects 

• Cleft lip / palate 

• Miscarriage / stillbirth 

• Ectopic pregnancy (implants outside of uterus) 

• Placental abruption (separates from uterus) 

 

 

 



Mercury exposure can lead to:   

• Stunted neurological development 

• Vision and hearing problems 

Pregnant women should avoid eating large fish  

 – shark, swordfish, king mackerel, tuna 

 

 

 



 









Lesson 8 

Sexual Reproduction in Plants  

 Seeds 

 Flowers 



Seed Dispersal 
• Methods: 

– Wind  

• Maple Copters - YouTube 

– Mechanical 

• Exploding Seeds 

– Animal 

 

http://www.youtube.com/watch?v=r4urT74yq6c
http://www.youtube.com/watch?v=r4urT74yq6c
http://www.youtube.com/watch?v=r4urT74yq6c
http://www.youtube.com/watch?v=r4urT74yq6c
http://www.youtube.com/watch?v=r4urT74yq6c
https://www.youtube.com/watch?v=8iyKAq_s7-M
https://www.youtube.com/watch?v=8iyKAq_s7-M


Structure of a Flower 

The flower is a specialized structure for sexual 

reproduction in some types of plants 

 

Pollination – transfer of pollen (containing sperm) 

from the male anther to the female stigma 

 Cross pollination – transfer between 2 flowers 

 Self pollination – transfer on the same flower 

BrainPOP | Pollination 

http://www.brainpop.com/science/cellularlifeandgenetics/pollination/
http://www.brainpop.com/science/cellularlifeandgenetics/pollination/




Pistil (female) 

Stigma 
Style 

Ovary 

Stamen (male) 

Filament Anther 

Petal (brightly 

colored to 

attract 

pollinators) Sepal- supports 

the petals 

Receptacle 
Stem 

12. Ovules egg 

cells (become 

fruit’s seeds) 

supports 

the anther  

produces 

pollen / 

sperm 

receives 

pollen (sticky) 

contains 

ovules 

carries pollen to 

the ovary 



Reproduction Review 



The outermost germ layer of an embryo 

 

Ectoderm 



Three accessory glands that produce 

semen/prepare sperm to leave body 

 

Cowper’s (bulbourethral) 

Prostate 

Seminal Vesicle 



Fertilization occurs here 

 

Fallopian tube 



Two ovarian human hormones that control 

the female reproductive cycle 

Progesterone 

Estrogen 



Two pituitary human hormones that control 

the female reproductive cycle 

FSH 

LH 



The male sex hormone is produced in the 

 

Testes 



True or false? 

Mother’s blood mixes with fetal blood to 

transfer vital nutrients and remove waste 

products. 
 

FALSE!!! These materials are 

tranferred through diffusion! Blood 

doesn’t mix 



Put the following in order: 
 

fetus, blastula, gastrula, zygote, 

embryo 

zygote, blastula, gastrula, 

embryo, fetus 



Put the following in order: 
 

cleavage, differentiation, 

fertilization, gastrulation, growth, 

implantation 

fertilization, cleavage, 

implantation, gastrulation, 

differentiation, growth 



When stem cells begin to specialize, this is 

called… 

 

differentiation 



Most fish have___________ fertilization and 

________________ development! 

 

external, external 



Most birds have ____________ fertilization 

and _________ development 

 

internal, external 



What is a reproductive adaptation for 

reproduction on land? 

 

Penis 

Seminal fluid 

 



Which stage of the female reproductive 

cycle is characterized by the development 

of a “yellow body” which releases the 

hormone progesterone to maintain the 

lining of the uterus? 

 

Luteal phase 

 



Characterized by a permanent ending of the 

menstrual cycle 

 

Menopause 

 



Human Development Summary 
1. Sperm and egg /ovum join in the oviduct/fallopian tube: 

FERTILIZATION 

2.  The fertilized egg is called a ZYGOTE 

3. The zygote moves down the fallopian tube toward the uterus 
and divides many times: CLEAVAGE 

4. With in the next 2 weeks, the zygote will become an 
EMBRYO, and continue to divide 

5. The embryo implants itself into the uterine lining and 
GASTRULATES (hollows out) forming 3 germ layers 

6. The embryo starts to form distinctive specialized cells, 
beginning the process of DIFFERENTIATION & GROWTH 



7. The embryo develops its umbilical cord and PLACENTA, 
where DIFFUSION of gases, nutrients and wastes 
between mother and fetus occurs 

8. During GESTATION (time in the womb), the fetus is 
protected from shock by the fluid-filled AMNION. 

9.  As the fetus grows larger, it may be exposed to many 
environmental factors that DIFFUSE across the placenta 

10. MUTAGENS like x-rays can cause mutations in the 
developing fetus! 

11. Other toxic materials like alcohol, cigarette smoke, and 
mercury can cause birth defects and low birth weight as 
well! 

 


