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How do we study the evolution of the mind:

The evolving methods
130 feeshe (kB 2—) GAO Jie

In this article, I would like to introduce several
common and cutting-edge methods in the research of
animal cognition with a bit of touch in the history of
this field. I will include my own research as examples
and discuss my current project in the end.

There are many facets of the study of the evolution
of the mind. This field is also called comparative
cognition, because the fundamental logic behind it is to
compare different species, link them with phylogenetic
and environmental factors, and try to rebuild the
evolutionary path of certain cognitive abilities. Before
a more systematic research system was built in this
field, many early studies have paved the way for the
standardized methodology in the later phase. Many
people are familiar with Pavlov's dog experiment. He
used a bell sound with feeding behavior, and later, the
dog could produce saliva upon hearing the bell sound
without seeing any food. This is called conditioning, a
crucial technique used commonly in almost all animal-
related activities, including animal training, farming,
and of course, animal experimental studies.

In the last century, many researchers started to
focus on non-human great apes, because they are
the closest related to humans. How unique human
languages are had also became a heated topic.
Among the stories and anecdotes of many famous
language project apes, such as Kanzi the bonobo,
Koko the gorilla, Washoe the chimpanzee, and Ai the

chimpanzee, one episode impressed my mind until
now from the moment I read it. It's chimpanzee Gua.
Researcher Winthrop Niles Kellogg and his wife raised
Gua at their home, with their infant son Donald. At
first, they hoped Gua could learn to speak human
languages in this foster environment, because it’s
similar to a developing human baby’s environment
where they could learn to speak. However, they
found that instead of Gua learning to speak human
languages, their son Donald started to “speak” like a
chimpanzee, i.e., making chimpanzee vocalizations.
This very engaging study strongly showed how good
humans are at mimicking, and chimpanzees, on the
other hand, are probably not, at least compared with
humans.

Some people may fantasize this kind of closeness
with wild animals, but we gradually came to realize
that it is not right to put wild animals together with
humans. There are considerations in terms of safety,
hygiene, and the effect on the development of the
animals: they are supposed to be with their own
social partners instead of humans (and perhaps, also
the effect of the development of humans, like little
Donald) . Animals became experimental participants,
and researchers are not supposed to live with them:
we need to study them in a distance, using controlled
scientific methods. With this study field growing
and the development of various technology, fixed



studying paradigms have been developed, and so are
novel, cutting-edge ones.

The probably most adopted method is what I would
like to call, the object-based paradigm, or the face-
to-face paradigm, not literally though: researchers
design a task, and conduct it manually, sometimes
face-to-face with the animals. When I did my very first
experiment in this field, I did a gaze following test with
Frangois' langurs, a species of monkeys. The test is as
follows. I sat on a chair in front of the test monkey’s
room so that I was close to the monkey and my eyes
were about the same level as the monkeys’. Then, I
grabbed their attention by bringing up a peanut, their
favorite food. Then, when they were looking at me, I
moved my head and stared at the sky for 10 seconds.
All of these are recorded, and we “coded” whether
the monkey followed my gaze or not by checking the
video. Gaze following is an important ability, because
it can help animals pay attention to what others are
looking at: a predator, a food, or a social member. It's
also regarded as one of the basic abilities of empathy.
In this experiment, I did the task face-to-face with
the animals. Another example comes from a project
in bonobos, close relatives to chimpanzees and then
humans, showing how pro-social they are: they share
food with strangers! It may not sound surprising
to humans who are not comparative psychologist,
but for us, it is very surprising: I have seen captive
chimpanzee mothers don’t even share food with their
children. In this experiment, researchers manipulated
the door so the bonobos can choose to open or not
open it for the stranger bonobos. This method was also
object-based. Although not strictly face-to-face with
the animals, there is no other technology involved.

After my first project in monkeys, I joined the
team at Kyoto University to study chimpanzees. The
chimpanzees there were trained to use touchscreens,
and most of my studies were done using touchscreens.
There are several advantages to use touchscreens.
First, it is more well-controlled. In the object-based
paradigm, there could be many conscious or non-
conscious biases. For example, in the gaze-following
experiment, it was possible that I cannot fix my head
angle exactly the same for every test. For the bonobo
experiment, it was possible that the stranger bonobos
appeared a bit earlier or later, different in each test,
causing a possible minor effect to the results. If we
use a computer task on a touchscreen, like we do with
human participants in many psychology experiments,
the appearance and duration of the stimuli images
and videos could be strictly controlled. Secondly, using
touchscreens enables a more accurate recording of the
results. In the face-to-face tests, confirming animals’
choices can be tricky sometimes. However, because

they need to touch the screen to make responses in
touchscreen tasks, this problem could be solved. Also,
response time could be recorded by the test program
in the computer. In face-to-face experiments, if one
wants to acquire response time data, one needs to play
back the experiment video, set marks on the video,
and calculate the duration for each test trial. Third, the
use of computer frees the hands in terms of preparing
and showing stimuli materials. My previous supervisor
told me that he had to take photos, print the photos,
cut the photos, and paste the photos, to prepare the
test photos, and during the experiment, exchange
them a lot, in his youth for conducting experiment.
Now, with the help of computer, we could just take the
photos, and edit them, and then use programming, so
they could appear automatically in the tests. My first
study using the touchscreen was to test if chimpanzees
could learn the rule of the rock-paper-scissors game.
Every test trial had two photos, and they needed to
choose the stronger one to get food rewards (Fig. 1) .
Every test session had 48 trials. Imagine all the photo
switching if I had to do it in a face-to-face manner!

All these reasons made me decide to continue the
touchscreen methods in my new projects with domestic
goats. I started this project because land mammals
are important in evolution, but their cognition is
rarely studied. Studying a domestic species could also
help understand the effect of domestication on the
animal minds. I have trained several goats to use
the touchscreen, by step-by-step conditioning. First,
I used a stick and a plastic plate and trained them to
touch the plate to get a piece of carrot (Fig. 2) . Then,
I used a white board and a magnet shape and trained
them to touch the shape on the board. And finally,
we transferred to the touchscreen (Fig. 3) . They just
completed a pilot test in shape discrimination.

Many other methods are rising, too, apart from

Fig. 1 Chimpanzee Ai choosing “scissor” against “paper”
on a touchscreen.
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Fig. 2 Training goat Ryu to touch the plastic plate using
his mouth.

Fig. 3 Goat Yoshino doing a task on a touchscreen.

touchscreen tasks. I used an eye-tracker, which tracks
eye gazes, to complete an experiment to know if
chimpanzees look at the strange body parts in search
for their body perception. Self-assembled machines
could be adopted, too. For example, in a study
finding the strategy pigeons use in flying, researchers
let pigeons wear light backpacks containing sensors.
If this is ever needed, I will plan to adopt new
technology for the goats, too. How cool it is for goats
to have backpacks collecting research data.
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