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Popula on Studies 
A resource for Year 9 and 10 Science Classes 

Popula on Studies 
Finding out about how humans grow and develop takes me. Humans are very slow to grow up and we 

live a long me.  In fact we are living longer now than we have ever lived before. The average Kiwi‐kid 

born in 2015 is expected to live to about 91 years old for a male, and 93 years old for a female. Back in 

1985 we only expected girls to live to 76 and boys to live to 71. (www.stats.gov.nz) 
 

Popula on studies are known as LONGITUDINAL STUDIES. They get this name because they look at a 

popula on of people over a long period of me.  

In New Zealand we have one longitudinal study 

that started in 1972 in Dunedin and now in 2015 

is almost 43 years old.  

 

New Zealand has learnt a lot about how we grow up from the Dunedin Study and it will con nue to teach 

us as the study members get older. However New Zealand has changed since 1972 and it is me to start 

learning about 21st century kids. New Zealand is much more mul cultural now and the way we live has 

changed a lot in over 40 years!   

 

 

 

 

 

 

Growing Up in New Zealand is a new study that started in 2009 and will 

help us learn about health and well being for 21st century New Zealanders.  

  Healthy Start to Life: Educa on for Adolescents Project 
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Growing up in New Zealand is following the lives of 7,800 
children from Auckland, Manukau and the Waikato, born in 
2009 and 2010.  The study found out about the children before 
they were even born by talking to their parents.  Since they 
were born, the researchers have been following the children 
and their families every year.  This will con nue un l they are 
adults.  The study will help understand how to raise happy, 
healthy children. This informa on will improve the lives of all 
New Zealand children.   

A study like this needs people with many different skills to work together as a team. The team is made 
up of  
 scien sts 
 doctors 
 business 
 managers 
 psychologists 
 social scien sts 
 communica ons experts  
 and sta s cians.   

 

 h p://www.growingup.co.nz 

 
The Dunedin Study is based at the University of Otago and has tracked the lives and 
health of just over 1,000 babies born at Queen Margaret Maternity Hospital in Dunedin 
between April 1972 and March 1973.   
 
The babies were first followed up at the age of 3, and then at 5, 7, 9, 11, 13, 15, 18, 21, 26 
and most recently 32. There will be more assessments when they are age 38, 44 and on 
into the future as study members have their own families, age, and re re. 
 
This study has given New Zealand scien sts and doctors 
important informa on about the lives of these people and how 
New Zealanders grow, develop and age.  
h p://dunedinstudy.otago.ac.nz  

 

What did the Dunedin Study learn about puberty? 

 

The Dunedin Study found that when the girls got their 1st period: 

 the average age was 12.9 years 

 the average weight was 41.4 kg 

 the average height was 149.4 cm. 

 

They also discovered that: 

 girls with shorter mothers matured earlier than girls with tall mothers 

 girls with taller mothers grew taller, but later. 

Improving the lives of New 
Zealand children and their families. 
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Popula on Studies 

 
Use the informa on on page 2 of the reading “Popula on Studies” and the informa on from the web 
sites of each study to complete this ac vity sheet. 
 

 
 Growing Up in New Zealand h p://www.growingup.co.nz  
 
 The Dunedin Study  h p://dunedinstudy.otago.ac.nz 
 
 The Raine Study  h p://wirf.com.au/rainestudy  

 
The Growing Up in New Zealand web site has a sec on called “About 
the study”. 
 
Use the informa on from this page in the web site to help you 
answer the ques ons. You will find the FAQ page very useful.  
 
1. What is a longitudinal study? 

 
2. What sort of informa on is collected in a longitudinal study?   

 
3. How o en is informa on being collected from par cipants in 

the Growing Up Study?  
 

4. How o en has informa on been collected in the Dunedin 
Study? 
 

5. How o en has informa on been collected in the Raine Study? 
 

6. How is the informa on from the par cipants kept private?  
 

7. Why did New Zealand need a new longitudinal study for the 21st  
century?   
 

8. Use the informa on on the Growing Up in New Zealand web site to find out about the members of 
the research team.  What role do you think the following people would have on the team: 

 
 A scien st  
 A paediatrician 
 A sta s cian 
 A data systems manager 
 A communica ons manager 
 A psychologist 
 A social scien st. 

                    Resource 
Sheet 1 

Jigsaw 

  Healthy Start to Life: Educa on for Adolescents Project 
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The female sex cells or eggs are made in the 

ovaries.  A female is born with about 400,000 

eggs. Once a girl reaches puberty usually only one 

egg is ripened and released into the fallopian tube 

each month. This is called ovula on.     

The fallopian tube is the place where the sperm 

meets the egg at fer lisa on.  

The uterus is where the embryo can a ach and is 

home for the developing baby.  

The vagina is the tube leading to the uterus and is 

where the penis is placed during sexual 

intercourse and the sperm are deposited. 

Once a boy reaches puberty he starts producing 

the male sex cells or sperm. Sperm is produced 

in the testes, which hang from the body in a sac 

called the scrotum. This keeps the temperature 

slightly lower than the body allowing healthy 

sperm to be produced.  

The sperm ducts carry sperm to the penis during 

ejacula on. The prostrate gland adds liquid to 

the sperm to help them swim and other glands 

add nutrients to supply them with energy. The 

sperm and liquid is called semen and if it is not 

released from the body it is broken down and 

recycled.  

Organisms use a variety of ways to produce new individuals ‐ all for one purpose ‐ to create new life. Most 

animals reproduce by sexual reproduc on where both parents produce sex cells or gametes. The male sex 

cell is the sperm and the female sex cell is the egg or ovum.  The sex cells carry the gene c instruc ons so 

when the sperm and egg join at fer lisa on the offspring produced contain gene c informa on from both 

parents ‐ they show varia on.  

For animals like fish and frogs this is a 

simple process ‐ the parents produce and 

release the egg and sperm and fer lisa on 

occurs in the water. For humans, because 

we live on land, fer lisa on must occur 

internally where it is moist and the gametes 

will not dry out.  

Resource 
Sheet 2 

Reproduc ve Organs 
Reproduc ve Systems 
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Vagina 

Ovary 

Fallopian tube 

The fer lised egg or zygote is a 
single cell.  Over the next five to 
six days it moves down the 
fallopian tube. The cell divides 
over and over again making 
many copies of itself. 

Day 2 Zygote  

The ball of about 100 
cells implants itself into 
the blood rich lining of 
the uterus and is now 
called an embryo. 

Day 6 Embryo 

A er about 38 weeks 
the baby is born and 
con nues growing. 

The placenta is a plate like 
structure with lots of blood 
vessels.  It connects to the baby 
through the umbilical cord.  
Nutrients and oxygen pass 
through the placenta to the 
fetus. Wastes are removed via 
the placenta. Although the 
mother’s blood and the fetus's 
blood are very close together, 
they do not mix. 

The embryo con nues to grow 
a er implanta on.  Some of these 
new cells form the placenta.  
Others form the amnion ‐ a fluid 
filled bag that protects and 
cushions the growing baby. Other 
cells will form all the organs e.g. 
brain, heart, that will make up the 
fetus. 

By week 10 the embryo has dis nct 
human features and is called a fetus.  

Umbilical 
cord 

Placenta 

Note: Drawings and photographs are not to scale. 

During sexual intercourse about 400 million sperm 
are released into the vagina. If intercourse occurs 
within 24 hours a er ovula on when the egg is 
moving down the fallopian tube then fer lisa on 
or concep on may result.  
 

Using their tails the sperm swim (at 4 mm per 
hour) from the vagina, through the cervix into the 
uterus and then up into the fallopian tubes. 30 
hours a er sexual intercourse only a few hundred 
sperm are le  and only one sperm is able to 
penetrate the egg’s membrane to fer lise it.  
 

The nucleus of the sperm cell (containing 23 
chromosomes from the father) will join with the 
nucleus of the egg cell (containing 23 
chromosomes from the mother) to form a 
fer lised egg called a zygote (which contains 46 
chromosomes).  

1. One egg is released into the 
fallopian tube at ovula on. 

2. Sperm are 
released into the 

vagina during 
sexual intercourse. 

3. If fer lisa on 
occurs within 24 

hours a zygote forms.  

Development of the Fetus 

The Nine Months  
of Pregnancy  

Fer lisa on 1 + 1  3 
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Uterus wall 

Cervix  
Umbilical 

 cord 

The fetus moves into a head down posi on to get ready for birth.  This 
may happen a month or a few days before the baby is born.   

 The muscles in the uterus contract and some mes the first sign of 
labour can be a trickle or a gush of fluid (waters break).   

 The baby is delivered when the contrac ons push the baby out 
through the birth canal (the uterus, cervix and vagina) which can take 
anywhere between 2 and 24 hours. 

 The umbilical cord is ed and cut.  A short me a er, with more 

contrac ons, the placenta and umbilical cord are pushed out.  These 

Week 1 A single sperm from Kiri’s father joined with an egg inside Kiri’s mother’s fallopian tube to make a cell 
called a zygote. A er about seven days this ball of cells or embryo burrows into the uterus wall.  

 

Week 5 By five weeks the embryo has now grown to about 7 mm. Her head is oversized compared with the 
rest of her body and her face is star ng to form ‐ there are dark spots for eyes and openings for the 
nose. She is a ached to Belinda (Kiri’s mum) by the umbilical cord.  She is floa ng in the amnio c 
fluid.   

 
 

Week 8 The eighth week starts a very busy developmental stage. Kiri grows rapidly.  Body parts that formed in 
the first few weeks of life (such as the heart and brain) will become more specialised. The embryo is 
now called a fetus and is almost 2½ cm long. 

 

Week 10 Kiri is now about 4 cm long and her face now looks human. Her external sex organs have begun to 
form and she can swallow and kick. Each day more details appear such as her fingernails. A fetal 
ultrasound can be used to detect Kiri’s heart beat. One week later you can see her arms and legs. 

 

 At the end of week 11 Kiri has gone through the key parts of her development.  For the next 6 months 
her job is to grow un l she can survive outside the uterus. 

 

Week 12 At week 12, Kiri’s sex will be clear. Her rapid growth con nues.  She is now 7 cm long and weighing in 
at 50 grams. Over the next few weeks Kiri is able to frown, smile or suck with her mouth as her facial 
muscles develop.  

 

Week 15 Fi een weeks a er fer lisa on Kiri's movements can be seen on an 
ultrasound (all 70 grams and 9 cm of her).  But her movements s ll can’t 
be felt by Belinda.  

 

Week 21 At 21 weeks Belinda can feel Kiri moving as she is now 17 cm long and 
weighs about 430 grams. She can hear her mum’s heart bea ng.  As her 
hearing develops over the next few weeks she will hear conversa ons.  
Belinda can start reading or singing to her.  

 

Week 33 At thirty three weeks there is not much movement from Kiri, as space is ge ng ght.  Kiri weighs 
about 2 kg and measures approximately 44 cm. Her skull is s ll quite flexible and the bones are not 
joined, so she can ease out of the rela vely narrow birth canal.  

 Kiri’s job now is to gain weight – about 28 g a day.  
 

Week 36 At 36 weeks Kiri weighs nearly 3 kg and is 47 cm long.  All Kiri’s organs are 
now developed enough so that they can func on by themselves. She is 
able to move so her head is downwards to get ready for birth.  

 
 

COULD KIRI’S FIRST NINE MONTHS HAVE CONTRIBUTED TO HER EARLY PUBERTY?  

Kiri’s First Nine Months 

Resource 
Sheet 3 

Kiri’s 1st 9 Months 
Stages of Birth 
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Puberty is the name given to the period when physical changes happen between childhood and adulthood. A 

number of changes occur in boys and girls, both inside and outside the body, to prepare for producing children. 

These changes are controlled by hormones or chemical messengers and result in boys producing sperm and girls 

producing eggs.    

For a girl a number of changes happen, including the growth of breasts and the start of her periods.  These changes 

are preparing her body for pregnancy and having a baby. The start of puberty is easily recognised in girls as this is 

when they have their first period or menarche. A er her first period every month during her reproduc ve years a 

female’s body prepares for a fer lised egg. This monthly series of changes, which is controlled by hormones, is 

called the menstrual cycle. This cycle con nues monthly un l a women reaches menopause.  

Resource 
Sheet 4 

Menstrual Cycle 

The 28 days of the Menstrual Cycle...... 
Days 1‐5 If the egg is not 
fer lised the uterus lining breaks 
down and is released  out of the 
vagina. This monthly bleeding is 
called a period or menstrua on. 

Uterus 
lining 

Ovary 
releases 

oestrogen 

Follicle s mula ng hormone 
(FSH) is released from the 
brain causing eggs in the 

ovaries to mature. 

The ovary releases 
oestrogen that causes the 
uterus lining to re‐grow.  

Uterus 
lining 

Ovary 
releases 

progesterone 

If an egg has been fer lised it 
will reach the uterus by day 21 
of the menstrual cycle ‐ around 
one week a er ovula on.  

A er ovula on the hormone 
progesterone causes the uterus 
to thicken more with blood and 
nutrients in prepara on for the 
fer lised egg. If fer lisa on 
does not occur then the levels 
of  progesterone drop. 

Ovula on occurs on day 14.  

Egg 
Ovary 

..and signals the release of LH 
hormone which causes the 
mature egg to be released at 
about day 14.  

When the brain detects high 
levels of oestrogen it signals 
the ovary to stop its release...  

The Menstrual Cycle 
 

Popula on Studies 
A resource for Year 9 and 10 Science Classes 
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Early Life 

Teenagers are o en making headlines around the 

world.  On the cover of TIME magazine in October 

2000 the theme was Early Puberty ‐ Why girls are 

growing up faster.  
 

Scien sts have known for over a decade that children 

are growing up faster than they used to. That is partly 

because we are healthier and have more, and be er, 

food available ‐ but that is not the only reason.  
 

Scien sts have also known for many years that there is 

a link between what happens in early life and health 

and well being during your whole life. 
 

What do scien sts mean by EARLY LIFE? 
 

When scien sts talk about EARLY LIFE, they are talking about the me when you were developing in the 

uterus or womb, and the me when you were a new‐born and young infant.   

To find out more about the Raine Study..........h p://wirf.com.au/rainestudy 

Early Life  

The Raine Study has recorded informa on about the children from before 

they were born and at age 1, 2, 3, 5, 8, 10, 14, 16, 18........ and so on.   
 

The scien sts have recorded informa on about the health of the children, 

how they are growing, what they are ea ng, stress levels, fitness............ 

that allows scien sts to research a wide range of health issues.   

 

Previously a scien st at the Liggins Ins tute, Dr Deborah Sloboda now works at 

McMaster University in Ontario, Canada.  She used to work in Perth at the 

University of Western Australia.  Part of her work in Australia was in a team of 

scien sts who have been following the lives of 3,000 pregnant women and their 

children since 1989 in a longitudinal study called the Raine Study. Scien sts 

o en work together even if they do not live in the same city or country. Even 

though Dr Sloboda now lives in Canada, she con nues to work with Australian 

and New Zealand scien sts, trying to understand more about puberty and why it 

is star ng sooner. 

New Zealand’s oldest person turns 
110... 

Girls are growing up faster... 

Three ways to help teens get more 
and better sleep... 

The Daily Times 

Early Puberty ‐ What do scien sts know? 
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Is puberty star ng earlier because we are healthier? 
 

We know that if you get sick or do not get enough food when you are growing 
up you may grow up slower ‐ and will probably start puberty later.  
 
Scien sts are sure that one of the reasons that children are growing up earlier 
is that we have be er health because of clean water, be er food, cleaner 
living condi ons and more medical care.    

 
In many parts of the world, we have plenty of food but a high fat diet. This means children 
are o en heavier than they used to be. This might be contribu ng to early puberty. This is 
because our body uses the amount of fat we have as a signal for when we are ready to 
start having children. Girls need stored fat to support and grow a baby.  
 
The amount of fat we have stored can be es mated by our body mass index (or BMI).  
BMI uses informa on about height and weight to es mate body fat. 
 

 
 
 
 
 

Calculate the BMI of the following  well known personali es  
*All heights and weights based on 2008 figures available on internet. 

 
Ritchie McCaw—1.87 m, 106 kg  

Irene Van Dyk—1.81 m, 96 kg   

Angelina Jolie—1.7 m, 50 kg (best es mate)  

 

BMI is not the best es mator of how fat we are.  Very muscular people have a higher BMI.  However it is 
one way of working out healthy weights for different heights. 

    
 
 The Raine Study collected informa on about height and weight ‐   
    so the scien sts could calculate BMI. 

Your BMI =             your weight (kg)  
            The square of your height (m2) 

BMI Value Underweight 
Healthy 
Weight 

Overweight Obese 

Māori  & Pasifika <19 19‐26 36‐32 >32 

Pakeha, European, 
Asian and Other 

<18 19‐25 25‐30 >30 
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Is early puberty related to body fat? 
 

Dr Sloboda used the informa on from the Raine Study to find out whether girls who had more body fat 
started puberty earlier than girls with less body fat. 
The scien sts used the following informa on to answer this ques on: 

 Birth weight  
 Body mass index (BMI) of the girls at age 8 years  (before puberty starts) 
 Age of the girls when they got their first period  

Conclusions: 

The girls who were smaller at birth but heavier than average by 8 years old got their periods the earliest.  

The next to get their periods were those girls who were heavier than average at birth AND at 8 years old.  
 

So we can see that children with more body fat are more likely to start puberty earlier.  So we can 

presume that children who eat a high fat diet and don’t exercise are more likely to start puberty earlier. 
 

BUT what makes us gain more body fat? 

Dr Sloboda has found out that what a mother eats during pregnancy can affect whether her child will put 

on body fat easily or not.   
 

Ea ng high fat foods will make you put on weight.  BUT some people put on weight more easily than 

other people.  Children who are born small tend to put on weight more easily than other children.  

Results Graph showing the 
rela onship between:  
 
Birth Weight, Age at First Period & 
Body Mass Index at 8 Years of Age  
(Adapted from Sloboda et al 2007 JCEM) 

The graph shows the percentage (%) of girls that had started their first period at different ages between 

9 and 15 years old. 

The youngest girls to get their period were 9½ years old.  

The oldest girls to get their period were 14½ years old.   

The scien sts put the girls into four groups and compared the age they were when they got their first 

period. 

Which group of girls were youngest 
when they got their 1st period? 
 

Which group of girls were oldest 
when they got their 1st period?  

Age  
15 14 13 12 11 10 9 
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low birth weight + high BMI at 

high birth weight + high BMI at 

low birth weight + low BMI at 

high birth weight + low BMI at 

Girls who were youngest 
to get their 1st period 

Girls who were 
oldest  to get their 
1st period 

Results Graph: 
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Early Puberty ‐  
What Do We Know? 

Use the informa on on pages 8‐10 to help you complete the ques ons and tasks below. 
 
The scien sts in the Raine Study collected informa on about the height and weight of the children. 
 
BMI stands for Body Mass Index.  
 
 

 
 
 
 
 
 
 
 
 
 

 
1. BMI is an indica on of the level of fat a person has ‐ but it is not perfect.  

According to his BMI ‐ Ritchie McCaw is overweight.   
Do you think he is overweight?   
Can you explain why BMI is not always a good measure for very muscular people? 
 

When scien sts complete their work, they have to make sure that they report their findings to other 
scien sts so that they can all share knowledge and work together to find 
out more about how we grow and develop. 
 
When scien sts go to a conference they make posters about their work to 
display at the conference.  Each scien st will stand with their poster at 
different mes during the conference so that people who are interested 
can come and talk to them to find out more. 
 
2. Create a poster that has the following informa on about Dr Slo‐

boda’s work: 
 What did she want to find out about the girls in the Raine Study? 
 Where did the study take place? 
 How many mothers and children were involved? 
 What measurements from the children did she use? 
 Put a copy of Dr Sloboda’s graph in your poster. 
 Write a summary that tells people what she found out about 

the 4 groups of girls and when they started puberty.  
 
Your teacher will give you an electronic template for your poster ‐ this is based on the template 
that scien sts at the Liggins Ins tute use when making posters.  

Your BMI =             your weight (kg)  
            The square of your height (m2) 

Calculate the BMI of the following  well known personali es 
All heights and weights based on 2008 figures available on internet. 
 
Ritchie McCaw ‐ 1.87 m, 106 kg  

Irene Van Dyk ‐ 1.81 m, 96 kg   

Angelina Jolie ‐ 1.7 m, 50 kg (best es mate)  

Student Resource 
 

Electronic or Paper         
Poster Template  

  Healthy Start to Life: Educa on for Adolescents Project 
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Me Myself My Environment 
Scien fic Posters Tell Stories about Scien fic Research 

©Liggins Ins tute 2015 
Worksheets may be photocopied for use in schools 

h p://www.lenscience.auckland.ac.nz 


