
I
nside a laboratory at
University of Hong Kong’s
psychology department,
an infant sits in front of a
computer screen and is

shown an animated sequence: a
smiley face accompanied by
laughter, the smiley face again
with the same laughter, and
finally a sad face accompanied
by crying. After all three faces
appear in a row, the screen goes
blank and the sequence is
repeated.

The screen has a special
built-in eye motion tracker to
follow the viewer’s gaze.
Through tests infants, the
researchers have found that
typically after the sequence is
repeated nine times, an infant’s
attention is cut by half. 

“This means the infant has
learned the sequence and is
bored,” says researcher and
assistant professor Tseng Chia-
huei, an expert in the fields of
perceptual learning and visual
attention. 

“We then show a different
sequence – maybe a smiley face,
a sad face, then a smiley face –
and see if the infant’s looking
time is restored.”

But some infants continue to
be amused by the old sequence
beyond nine times. Tseng says
this indicates the infant is slower
in grasping the pattern.

Testing for such rule learning
ability in infants is just one of the
many studies being done at
HKU’s Baby Scientist
Programme. Started in 2010, it
has since recruited more than
600 Hong Kong families with
babies aged up to 12 months
to help researchers
understand how human
perceptual and cognitive
abilities develop and
mature.

“We started to
study infants because
at first we didn’t believe
that they could learn at

learn the simple rule showed
slower development,” says
Tseng, though she notes that the
study size was only about 20,
and more tests are needed to
verify the result.

Such studies are valuable in
the goal of identifying autistic
children early on. For example,
another study involving three-
month-old babies analyses their
face recognition ability. Most
people are first drawn to the eye
and mouth regions, but autistic
kids usually aren’t, Tseng says.

“What makes a person
autistic is still unknown. Is it
genetics or learning? More
importantly, can you train them?
If some kind of preference
already exists in babies, then
probably interventions can start
earlier,” says Tseng.

Recruitment of participants
had not been difficult, Tseng
says. But researchers are always
in need of more infants, because
the data success rate of the
studies hovers around 50 per
cent. That’s low compared to a
typical 99 per cent success rate
with studies involving adults.

Babies have fleeting attention
spans and variable moods, so
getting them to co-operate can
be a challenge. Each test usually
involves 20 infants – meaning
that 30 have to be recruited –
and it takes each participant
about 30 minutes. 

“It’s harder than doing an
animal study because, with rats
or monkeys, you can just give
them a treat to co-operate. But
that does not work with infants,”
says Tseng. 

“That is why these studies are
so valuable. No matter how
much an animal study shows,
they’re not human,” she says.

Tseng’s lab consists of about
a dozen researchers, including
one full-time research assistant.
The rest are HKU graduate and
undergraduate students. The
team needs not only to be able
to run experiments, but also
know how to handle children.
For a student to be part of the
team, he or she needs about 100
hours of training, Tseng says.

Participants get a HK$120
travel subsidy, and the infant
gets a toy. Parents also receive a
free test report. If the child
participates a second time, a
certificate of participation is
given. Tseng says parents
appreciate the certificate as it
could help them when applying
for places in preschools.

Mandy Chang Meng-yi
signed her 20-month-old
daughter Stephanie Huang up
for the programme after learning
about it on HKU’s website. She
found the results useful in
understanding how her
daughter, who was aged 10
months during the tests, was
developing.

“As a new parent, you worry
if your child’s development is
normal at a given stage. When
she can’t speak, you don’t know
if she really understands you;
you can only guess,” says Chang.
“The study results motivated me
to interact more with her and in
the right ways.”

Newborns are born largely
blind, with dark, blurry,
colourless and two-dimensional
vision, Tseng says. While in the
womb, there is no chance to
develop vision. But they respond
to auditory cues, which is why
the best way to connect with
newborns is to talk to them.

At two months, they start to
see a bit of colour – mainly red
and green. By six months, they
can see in full colour, although
images remain quite blurry. By
one year, Tseng says, they can
see almost as well as adults.

Up to four months of age, it’s
best to place things within 20cm
to 25cm of a newborn’s face as
this is the limit of his or her
visual focus. After three months,
the baby should begin to be able
to track objects and develop
hand-eye co-ordination to reach

for objects. Tseng recommends
alternating feeding on the left
and right sides, so that both the
baby’s eyes get the same
developmental stimulation.

Between five and eight
months, the baby’s hand-eye co-
ordination continues to develop
and it starts to gain depth and
colour perception. The baby also
has the ability to recognise
emotion in a voice. “Give them a
lot of time to play, and explore
on the ground; provide blocks
they can grasp in their hands,”
Tseng advises. 

Between nine and 12 months,
hand-eye co-ordination is
refined and the infant is better at
judging distance and will
experiment by throwing things.
“They’re not trying to test your
limits; that’s how they learn the
world,” Tseng explains. 

Because the baby is able to
see better, its memory starts
developing. Tseng recommends
playing hide and seek with toys,
and naming objects while
talking. This will help with visual
memory development. 

Are there any differences
between baby boys and girls?
Looking ahead, that’s what HKU
researchers hope to study in
detail – how much of gender
development is genetic and how
much is social? Why do men and
women, for example, tend to
favour different professions?

Tseng’s colleague, Dr Ivy
Wong, found that differences
show as early as three years old,
with boys demonstrating better
mental rotation ability, which is
very important for architecture
and engineering.

But Tseng notes that one
possibility for the difference
could stem from inherent bias in
the person interacting with the
baby boy or girl. 

“If this is true, then we may
need to change the way we
interact with baby girls to
empower them,” says Tseng. “If
gender development is not
genetic, then there’s a way to
close the gap. The question is, do
we provide the same kind of
environment so that both boys
and girls have the same ground
to make their own choices?”
jeanette.wang@scmp.com

Mandy Chang and her 20-month-old daughter
Stephanie Huang. Photos: Nora Tam

HKU researchers are testing babies to see 
how human perceptual and cognitive abilities
develop. But getting them to co-operate can 
be a challenge, writes Jeanette Wang 
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Assistant professor Tseng Chia-huei (left) says she is convinced
that infants have more cognitive learning ability than previously
thought; Stephanie is tested on the system (above). 
Photos: Nora Tam

such a young age,” says Tseng,
who has a PhD in psychology
from University of California,
Irvine, and has spent most of her
career studying perception,
attention and learning in adults. 

“But so far I am convinced
that infants have more cognitive
learning ability than previously
thought,” she says. 

Through the studies, the
researchers are also beginning to
understand the correlation
between an infant’s learning
ability and his or her future
development.

With the initial group of
study participants now toddlers,
some have returned for follow-
up tests at HKU’s speech and
hearing sciences department. 

“At follow-up tests at age two,
we found an almost significant
correlation: infants who couldn’t

It’s harder than
doing an animal
study. You can
give rats a treat
to co-operate
ASSISTANT PROFESSOR TSENG CHIA-HUEI
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So you’ve exhausted all your
options – melatonin,
prescription sleeping pills,
alternative therapies such as
lavender oil, changed your
eating times and got some
exercise – and still can’t seem to
beat jet lag? 

Next time, try some good old
mathematics for a change.
Researchers at the University of
Michigan have created a free
iPhone app that offers users
lighting schedules that they say
are mathematically proven to
adjust you to new time zones as
quickly as possible.

The app Entrain was
launched this month, and is
believed to be the first to take a

numbers-based approach to
“entrainment” – the scientific
term defined as “alignment of an
organism’s circadian rhythm to
that of an external rhythm in its
environment”.

“Overcoming jet lag is
fundamentally a math problem
and we’ve calculated the
optimal way of doing it,” says
Danny Forger, a professor of
mathematics at the university’s
College of Literature, Science,
and the Arts. “We’re certainly
not the first people to offer
advice about this, but our
predictions show the best and
quickest ways to adjust across
time zones.”

The foundation of the app is
two sets of equations devised by
Forger and colleagues in the ’90s
that have been shown to
accurately describe human

circadian rhythms, or the body’s
biological clock. The clock is
regulated by light, particularly
from the sun and in wavelengths
that appear to our eyes as the
colour blue.

The researchers used the
equations and a technique
called optimal control theory to
calculate ideal adjustment
schedules of light and darkness
for more than 1,000 possible
trips. A detailed explanation of
the math is published in a study
in PLoS Computational Biology.

Simply put, by exposing
yourself to light at the right
times, the body’s clock can be
more quickly and efficiently
steered to a new time zone.
Sometimes, the app will request
darkness when your own
schedule requires light. You can
try blocking the light with

orange-tinted glasses to
approximate darkness, say the
researchers, or using a 10,000 lux
lamp inside to simulate full
daylight.

If you’re travelling home
from Doha to Hong Kong – five
hours ahead – the app can adjust
you in about three days. If you
veer from the schedule, update
your lighting history in the app
and it will recalculate going
forward, lengthening the
adjustment period.

The metrics page in the app
plots two curves – one for your
body clock and another for the
goal rhythm – a visual guide to
how the lighting will help you
adjust to the new time zone. The
curves will begin to line up as
you adjust to your new schedule.

Unfortunately, my attempt at
using the app failed miserably. It

was hard to figure out what I had
to input and also difficult to
make sense of the schedule. It all
seemed a little technical and
lacking in the human touch. A
how-to guide would have been
useful, as well as a friendlier
interface.

Maybe you’ll have better luck
with it: check out the app at
www.entrain.org, or download it
from the App Store.

Users may opt-in to submit
their data to the University of
Michigan anonymously. The
researchers say the data
submitted will be used to help
test and improve the
recommended schedules. One
goal of the iPhone release, they
add, is to get user feedback to
improve the app so that the
future Android release runs
smoothly.
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A screengrab of Entrain, an app developed by the University of
Michigan that uses a mathematical model to help overcome jet lag. 

Researchers find new link to
colorectal cancer risk
Eating processed meats, such
as ham and salami, is known
to increase the risk of
colorectal cancer, but for
one-third of the population
who carry a specific gene
variant, the risk appears 
to increase significantly,
according to a study in PLOS
Genetics. Researchers at the
University of Southern
California studied more than
18,000 people from the
United States, Canada,
Australia and Europe. Half
the sample had colorectal
cancer and half were free of
cancer. After searching 2.7
million genetic variants, the
researchers found a
significant interaction
between one particular gene
variant and diets that
included processed meats. 

Milestone in fight against
‘lifestyle’ diseases
In a breakthrough that could
lead to new therapies to fight
diabetes and obesity,
researchers at the Warwick
Medical School in Britain
have for the first time used
magnetic resonance imaging
(MRI) to detect “brown fat” in
a living adult. Compared to
the traditional method of
positron emission
tomography, MRI
distinguishes between brown
and white fat. White fat is
linked with weight gain, but
brown fat can use energy and
burn calories. The
researchers hope to provide
detailed insights into where
brown fat can be found in
adults, which may be vital in
the creation of therapies that
activate deposits of brown fat.

Scientists isolate protein
crucial to fertilisation 
Researchers have solved a
long-running mystery by
identifying the proteins on
the surfaces of sperm and egg
that bind with each other,
allowing fertilisation to take
place. “We may be able to use
this discovery to improve
fertility treatments and
develop new contraceptives,”
says Dr Gavin Wright, senior
author of the study published
in Nature. The researchers at
the Wellcome Trust Sanger
Institute in Britain discovered
the protein in egg and named
it Juno, after the Roman
goddess linked to fertility and
marriage. The protein pairs
with Izumo, the sperm
equivalent identified by
Japanese researchers in 2005
and named after a marriage
shrine. The British team
developed mice that lacked
the Juno protein in the eggs.
The eggs could not fuse with
healthy sperm, rendering the
mice infertile.
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