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Abstract: This paper explores the consequences of cognitive or ego

depletion through a dual-process model of listening. Moving Daniel
Kahneman’s model of thinking into the realm of listening, we can model
listening at both a Level 1 - unconscious, intuitive, grounded in the topics,
vocabulary and sounds that we use on an everyday basis - our contextual
library, and a Level 2 - requiring effortful activities such as generating
meaning for words that are outside of our listening vocabulary, deep memory
probes, complex calculations or tracking our verbal responses for accuracy
and consistency.

Using a cognitive flow paradigm, we look at how we evolved from very early
childhood, reliant solely on Level 2 listening, to the development of a
prediction engine, contextual library and umwelt, which reduces and
simplifies the listening process but, in turn, reduces the accuracy.

It is this reduced accuracy that can be so damaging in complex listening
situations. Yet the move to extended Level 2 listening can precipitate a state of
cognitive depletion that can be even more precarious for the listener.



We've all experienced it - the tiredness,
tiredness, the inability to focus, the the 'inability to focus, the feeling that your
el e e e e s brain has had too much and all you want
g, g1 to do is get a little sleep. It happens after
you want to listening to a lecture on a complex new

do is get a topic, especially when an

little sleep. U unfamiliar vocabulary is being used. It
happens after an intense job interview
where you need to respond to a long
series of probing questions or after
defending your thesis. We experience it at the end of a

long brainstorming session, or after a lengthy and complex day of negotiation.
Yet we can talk all day in a more social setting, listen to hour after hour of
television programming and still have plenty of energy for a night on the
town.

We’ve all experienced it - the

It, of course, is mental or decision

the tiredness, the inability to focus, fatigue and is par’F 9f an overall cognitive
but the the poor iudament. that issue called Cognitive or Ego

goes along with it. _ Depletion which can affect one’s
judgment, decision making, spending and
attitude.

We’ve all experienced it — not only

Sometimes we realize it, but most of the
time we don’t. In retrospect, we can look
back on some of the poor decisions that
we made, but it is difficult to pin them - after the fact - to a specific reason or
cause.

The it that I'm describing is something

Itis Cognitive (Ego) Depletion - that Roy Baumeister described in his
SO 11 o 0 - or cognitive -

too many decisions or exert, and thus depletion- His theOTY - now well

deplete, the limited store of documented in over 100 studies - says
?’S“e‘l’ft_ic"o”rft'r;"s:gy that we all have a limited amount of
willpower — that || &— emotional or cognitive energy that we use
each of us has. with each activity that we do that requires

self-control. Once you've depleted that
reservoir of willpower, you have less to
use on other activities that require self-control. This is one of the reasons why
after a long day you may feel a lack of motivation to go to the gym or why




after sticking to your diet perfectly for a couple days you ultimately end up
eating a large pizza and a few beers in a single sitting.

We don’t often associate the act of

And this relates to listening.... ? listening with the depletion of self-control
- except in, perhaps, argumentative
situations where you have to restrain
yourself from jumping across the table
and belting someone in the nose.

But, as we’ll see in a little while, many
listening situations require self-control
and/or considerable cognitive energy.

For example...

Daniel Kahneman, a psychologist and
Nobel Laureate, writes in his
book Thinking, Fast & Slow,

“A disturbing demonstration of depletion
effects in judgment was recently reported
in the proceedings of the National

The Eight Judges Academy of Sciences. The unwitting
participants in the study were eight
parole judges in Israel. They spend entire
days reviewing applications for parole. The cases are presented in random
order, and the judges spend little time on each one, an average of 6 minutes.
(The default decision is denial of parole; only 35% of requests are approved.
The exact time of each decision is recorded, and the times of the judge’s three
food breaks - morning break, lunch and afternoon break - during the day are
recorded as well.) The authors of the study plotted the proportion of
approved requests against the time since the last food break. The proportion
spikes after each meal, when about 65% of requests are granted. During the
two hours or so until the judges’” next feeding, the approval rate drops
steadily, to about zero just before the meal. As you might expect, this is an
unwelcome result, and the authors carefully checked many alternative
explanations. The best possible account of the data provides bad news: tired
and hungry judges tend to fall back on the easier default position of denying
requests for parole. Both fatigue and hunger probably play a role.”




There was nothing deliberate about their behavior. They hadn’t a clue that
there was a pattern to their decision making. It was the cognitive effort
involved in reading, deliberating and making informed decisions that wore
them down - on an easily documented schedule. It was their short breaks and
the restoration of their body’s’ fuel - the food that they ate - that reinvigorated
them so that they could continue with their duties, only to repeat the cycle
throughout their day.

At a social event, you see someone that
you think you’d like to meet and talk
with. You “click” and a conversation
begins. You talk small talk for a while and
then the questioning begins. “Where do
you work?” “What do you do?” “Do you
like to travel?” “How about skiing?”
“Have you ever visited the Hawaiian
Islands?” and the questions go on and on
for an hour or two. You find a level of
comfort being together and you decide to see each other again. You go home
feeling good - energized - it was a comfortable, relaxing conversation that
presented no real stress, nor did it tax your memory. Everything you talked
about was simple, off-the-cuff information that you talk about nearly every
day of your life.

You ‘click” and the conversation

But what would have happened if, in the middle of this conversation, you
discovered that your new friend just completed the same graduate course in
auditory neuroscience that you took three years ago and the discussion took a
more technical turn. Instead of questions about your favorite wine or sushi,
your friend asked “What’s your take on why the brain responds to the
phonemic sound /p/ with the low-to-mid frequency neurons producing two
bursts of impulses, while their response to the phonemic sound /b/ is that
they produce just one?” or “I had some trouble understanding why the
connections between the spiral ganglion cells and their targets in the cochlea
and brain provide the basis for tonotopic representation of sound frequency
within the central auditory system, could you explain the concept to me. ”

While the topical areas of the conversation may have changed, the friendly
tone did not, yet something happened. The conversation changed from an
easy social context to one that required far deeper thinking - more effort. You
could not quickly respond with answers that flowed off the tip of your
tongue, you had to think the question through, ping the depths of your



memory, and then formulate a cogent response. In a very short period, you
moved from effortless (Level 1) to effortful (Level 2) listening and your entire
body noticed the change. Your muscles tightened up, your blood pressure
rose, and heart rate increased. The relaxing atmosphere of that simple social
conversation disappeared and was replaced with a little more internal
tension.

As we just saw, not all listening activities
involve the same type or level of
listening, level of cognitive energy or
amount of self-control. The Listening
Effort Matrix shows that we can
subdivide listening into active and
passive activities, and then each of those,
again into effortless and effortful
activities.

Listening Effort Matrix

ing

Listening to a TED
ure on Cha

Interrogation
by Police

Level 2 Listening

Cognitive Effort

Level 1 Listening

Watching a simple Social
Soap Opera Conversation

Response Activity

In the same way, the first part of the conversation that we just talked about
was pleasant and easy - producing no strain even after many hours. Yet when
the topics changed to more intense subjects - the concepts outlined in your
auditory neuroscience class - your mental workload increased significantly -
as did the depletion of your cognitive resources. Think about conversing with
your friends while watching a ballgame and then think about the
‘conversation” that you had while defending your thesis. There’s a really big
difference in the use of mental and emotional energy.

Both active and passive listening situations can be effortless or effortful. I like
to call these Level 1 and Level 2 listening - a dual-process model.

Level 2 listening requires effortful
mental activities that might include
generating meaning for words that
are outside of our listening
vocabulary, deep memory probes,
complex calculations or tracking our
verbal responses for accuracy and
consistency.

Level 2 Listening

Level 1 listening is unconscious,
intuitive, effortless because it is
grounded in the topics, vocabulary
and sounds that we use on an
everyday basis — our contextual
library.

Level 1 Listening

are being said.

Level 1 listening is unconscious,
intuitive, effortless because it is grounded
in the topics, vocabulary and sounds that
we use on an everyday basis - our
contextual library. Level 1 listening relies
on our prediction engine to ‘listen ahead
of the speaker’ to minimize the amount of
time and energy that we need to spend
deconstruction, reconstruction and
recognizing the words and concepts that



Level 2 listening requires effortful activities that might include generating
meaning for words that are outside of our listening vocabulary, deep memory
probes, complex calculations or tracking our verbal responses for accuracy
and consistency. Empathic and Rational Listening (listening to complaints
and criticism) would also be considered Level 2 listening.

Over the past several years I've tried to
diagram out the functional processes of
listening - beginning with the sound
sphere that surrounds us, our hearing
(audition), and then the multiple
cognitive processes that empower us to
“receive and construct meaning from and
respond to spoken and/or nonverbal
messages” - or, as we say, listen.

The Processes of Listening
NeuroTypical Adult Listener
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I apologize for the complicated eye chart, and I've included a larger copy at
the end of this paper, so please don’t strain your eyes.

Many of us agree that we are all born
listeners. Listening is a skill that we are
born with - and then use, untaught, to
learn our native tongue. Patricia Kuhl, at
the Institute for Learning and Brain
Science at the University of Washington,
recently published a study showing that
babies begin absorbing language while
still in the womb, and when only hours
old are able to differentiate between
sounds of their native language and a foreign language

The sensory and brain mechanisms for hearing are developed at 30 weeks of
gestational age, and Kuhl’s study shows that unborn babies are listening to
their mothers talk during the last 10 weeks of pregnancy and at birth can
demonstrate what they heard.

In less than one year, infants begin to speak recognizable words, and in the
words of Peter Farb from his book Word Play, “by the age of four or so, they
[young children across the globe regardless of where they live] have mastered
most of the exceedingly complex and abstract structures of their native
tongue.” They do this all through the “magic’ of listening.



Small children need to listen very carefully because their listening-
vocabularies are small, and they are driven to build them up. They listen
intently to every word, how it is pronounced and what context it is used in.
This is how they build up both their listening and speaking vocabularies. This
intensity of listening uses an extremely high level of cognitive energy - which,
in my opinion, is replenished by the youngster taking a nap - or multiple naps
- during the day.

At around the ages of 3 or 4, we can see
- e that some changes occur. The youngster

: no longer listens quite as intently, and
this is accompanied by a marked
"""""" reduction in his or her use of cognitive
energy. I believe that this occurs while the
= L | child no longer requires daytime naps. At
''''''''''' i this juncture, the child has developed a
workable contextual vocabulary. They not
only know the meaning of most of the
words used in the conversations with and around them, but they also have a
good idea as to what words will follow and where the speaker going without
having to listen and analyze each word.

‘‘‘‘‘‘
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At the same time, the child has developed a cognitive process that I call the
‘prediction engine,” - a means by which the child bypasses the intense process
of focused listening and replaces it by a far less intense process of prediction -
or structured guessing - sort of like “Name that Tune” where you hear the
tirst sound or two and guess at the song title - but here the child is guessing at
the word, the words that are to follow and the meaning of what’s being said.
Although our language learning is far from over, we’ve developed it enough
where we can reduce the energy level that we dedicated to listening so it can
be used in other areas of learning and play.

Another process block that we develop and nurture as we move out of our
infancy is a defined set of beliefs and assumptions. These integrate with our
emotions to provide us with one of our main listening filters - albeit a filter
that often is counterproductive for real understanding as just about
everything we hear is measured against our belief structure and we must then
make another decision as to whether we should analyze this information any
further.



Madelyn Burley-Allen writes in her book Listening - The Forgotten Skill that
we are often unaware of how our childhood experiences influence our adult
behavior. The socialization process results in our listening through filters. Our
brain processes each new piece of experience through filters that have various
forms.

Because people aren’t always aware of the depths of their beliefs - or the
assumptions they have made and held onto, they have little opportunity to
understand them or reshape them. When people aren’t aware of how their
beliefs influence their understanding, they find it difficult to listen to other
people’s points of view or accept their behavior. Sometimes they just silently
reject them, but at other times there can be a more volatile reaction. If you
have any doubts, look at today’s politics and the voices and belief structures
that make it so very interesting.

As adults we have fine-tuned the use of prediction to an extreme and in some
cases, we are prone to predict the speaker’s conclusion even before the
speaker completes his or her first paragraph - and then, rather than listen, we
use the time to construct our argument and response. There’s no reason to
expend the energy necessary to listen when I know what the speaker is going
to say....

I also believe that the cognitive processes
of listening are situational. As I showed
you in the effort matrix earlier, different
situations require different listening
profiles.

Effortless listening can take two

paths. The simplest is where the listener
uses prediction to an extreme level. This
Is, of course, is autonomic in nature since
we don’t choose to use our prediction engine. Prediction our brain’s natural
go-to process in Level 1 listening - and is a way to regulate the amount of
cognitive energy and self-control used in our listening activities.

Prediction is used, or overused, in situations where the listener is either very
tired, very board, or has little real interest in what is being said. Some might
say that this is not listening at all, but all the external components of
localization, attending and response is there - although sometimes not



obvious nor relevant (answers to questions that weren’t asked, inappropriate
responses, etc.)

This next situation - increasing cognitive
involvement - includes the contextual
library, which means that additional
attention is paid to the words being said
but only if they are common to our daily
routine.

;;;;;
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This is indicative of discussions at work
or at home on topics that are familiar to
all.

While social listening can generally be
handled using Level 1 listening, there are
situations where more intense listening is
required. In the classroom, for example,
attention must be focused for long
periods of time - up to 90-120 minutes -
during lecture sessions. Since most people
cannot pay close attention for any more
than 11 minutes at a time, this listening
situation requires additional self-control
and cognitive energy. Lectures are one-way listening experiences with the
sometimes-rare chance to ask questions for additional information or
clarification. Many students study the lesson beforehand and become familiar
with the vocabulary that will be used. For those who didn’t do a preview of
the material, new vocabulary words can impede the listening - or
understanding process - because time is used to search our memory for the
word that matches the phonetic stream, and then more time is used to devise
a meaning of the word based on the context that it is being used in. This is the
reason why many students taking new and difficult classes will feel
exhausted after a lecture, especially in the first few days of the class.

The Processes of Listening
NeuroTypical Adult Listener




Complex Listening Situations

intense job
interviews
defending a paper
or thesis
negotiations
debates
mediation
interrogations

Law Office of Adam Bevelacqua

I've coined the phrase ‘complex listening
situations’ to describe those situations
where there is an intense two-way -
listen-respond - cycle where the accuracy
of understanding and consistency of
response is critical. There is no room for
Umwelt interpretation - coloring or being
creative with the understanding of what
is being said or asked.

The stress of the situation, coupled with the enormous call for self-control of
both body and mind - can deplete the cognitive reserves very quickly.

What are the consequences?

So What are the Consequences of
Cognitive Depletion on Effective Listening?

Reduction of logic, reasoning, cognitive
extrapolation and complex thinking capabilities

Some complex thinking requires active guidance by the self, but simpler mental
activities do not. Depletion of the self’s regulatory resources should therefore
impair the former and not the latter. Resource depletion was manipulated by
having some participants initially regulate attention (Studies 1 and 3) or emotion
(Study 2). As compared with no-regulation participants who did not perform such
exercises, depleted participants performed worse at logic and reasoning (Study 1),
cognitive extrapolation (Study 2), and a test of thoughtful reading comprehension
(Study 3). The same manipulations failed to cause decrements on a test of general
knowledge (Study 2) or on memorization and recall of nonsense syllables (Study 3).
Successful performance at complex thinking may therefore rely on limited
regulatory resources. [Baumeister]

Reduction of logic, reasoning, cognitive
extrapolation and complex thinking
capabilities

“Some complex thinking requires active
guidance by the self, but simpler mental
activities do not. Depletion of the self’s
regulatory resources should therefore
impair the former and not the latter.

Resource depletion was manipulated by
having some participants initially regulate attention (Studies 1 and 3) or
emotion (Study 2). As compared with no-regulation participants who did not
perform such exercises, depleted participants performed worse at logic and
reasoning (Study 1), cognitive extrapolation (Study 2), and a test of thoughtful
reading comprehension (Study 3). The same manipulations failed to cause
decrements on a test of general knowledge (Study 2) or on memorization and
recall of nonsense syllables (Study 3). Successful performance at complex
thinking may therefore rely on limited regulatory resources.” [Baumeister]



Reluctance to make trade-offs; reduced
ability to negotiate, even with yourself

So What are the Consequences of
Cognitive Depletion on Effective Listening?

Reluctance to make trade-offs; reduced ability

“” 4
to negotiate, even with yourself Once You re mentally depleted/ YOU

become reluctant to make trade-offs,
Once you're mentally depleted, you become reluctant to make trade-offs, which
involve a particularly advanced and taxing form of decision making. In the rest of h‘ h s 1 b 1 1 d d
the animal kingdom, there aren’t a lot of protracted negotiations between W 1C anO Ve a. parthU_ ar y a Vance
predators and prey. To compromise is a complex human ability and therefore one

of the first to decline when willpower is depleted. You become what researchers and taXing form Of decision making. In

call a cognitive miser, hoarding your energy. If you're shopping, you're liable to look
at only one dimension, like price: just give me the cheapest. Or you indulge

@ N the rost of the animal kingdom, there
s T perkmane vering alora st and e cr. T aren’t a lot of protracted negotiations
between predators and prey. To
compromise is a complex human ability and therefore one of the first to
decline when willpower is depleted. You become what researchers call a
cognitive miser, hoarding your energy. If you're shopping, you're liable to
look at only one dimension, like price: just give me the cheapest. Or you
indulge yourself by looking at quality: I want the very best (an especially easy
strategy if someone else is paying). Decision fatigue leaves you vulnerable to
marketers who know how to time their sales, as Jonathan Levav, the Stanford
professor, demonstrated in experiments involving tailored suits and new

cars.” [Tierney]

Increase risk of false memories and
suggestibility

So What are the Consequences of
Cognitive Depletion on Effective Listening?

Increase risk of false memories and

suggestibility “Research suggests that people who

possess poor executive functioning skills
b e experience difficulties in their memory

develop memories for details/events that were not experienced (i.e. false

memories). Even more important for the current study, there are studies indicating accuracy and are at increased risk to

that suggestibility increases when there are deficiencies in executive functions.

o T R S e develop memories for details/events that

non-depleted participants. Our findings are relevant in situations in which

suggestive practices may take place. were not eXperleI‘lced (l.e false

[Otgaar]

memories). Even more important for the
current study, there are studies indicating that suggestibility increases when
there are deficiencies in executive functions.

We showed that depleted participants were significantly more suggestible
than non-depleted participants. Our findings are relevant in situations in
which suggestive practices may take place.” [Otgaar]



Take the easy way out

So What are the Consequences of
Cognitive Depletion on Effective Listening?

“Choice, active response, self-regulation,
and other volition may all draw on a

“Choice, active response, self-regulation, and other volition may all draw on . .

a common inner resource. In Experiment 1, people who forced themselves Common lnner resource‘ In Experlment 1’

to eat radishes instead of tempting chocolates subsequently quit faster on
unsolvable puzzles than people who had not had to exert self-control over

eating. In Experiment 2, making a meaningful personal choice to perform people Who forced themselves tO eat
attitude-relevant behavior caused a similar decrement in persistence. In

Experiment 3, suppressing emotion led to a subsequent drop in radishes instead Of tempting Chocolates

performance of solvable anagrams. In Experiment 4, an initial task

requiring high self-regulation made people more passive (i.e., more prone Subsequently quit faster On unsolvable

to favor the passive-response option). These results suggest that the self's
capacity for active volition is limited and that a range of seemingly

fferen,unreatad acts hare  common resaurce? Baurasted puzzles than people who had not had to
exert self-control overeating. In
Experiment 2, making a meaningful personal choice to perform attitude-
relevant behavior caused a similar decrement in persistence. In Experiment 3,
suppressing emotion led to a subsequent drop in performance of solvable
anagrams. In Experiment 4, an initial task requiring high self-regulation made
people more passive (i.e., more prone to favor the passive-response option).
These results suggest that the self’s capacity for active volition is limited

and that a range of seemingly different, unrelated acts share a common
resource.” [Baumeister]

Take the easy way out

Trust issues
So What are the Consequences of

Cognitive Depletion on Effective Listening? " . .
The deliberative aspect of trust often

depends on complex considerations. A
Dovanl o it conddrth kot sation s wall ot i potential trustor might consider the risk

benevolence, and integrity of the trusted party. Ultimately, the trustor has to

decide if, given the parameters of the situation, trusting is worth the risk. If the Of the Situation, as We].l as the ablllty,

Trust issues

trustor intends to be thorough about this decision, the process could require a
significant investment of time and effort. The present research investigates how

trust decisions change when the ability to deliberate is compromised. We focus on benevolence, and integrity Of the trusted

two factors that interactively affect deliberative trust: self-control (the ability to
exert cognitive control over one’s behavior) and the default response (the

e e e party. Ultimately, the trustor has to
st e e decide if, given the parameters of the
situation, trusting is worth the risk. If the
trustor intends to be thorough about this decision, the process could require a
significant investment of time and effort. The present research investigates
how trust decisions change when the ability to deliberate is compromised. We
focus on two factors that interactively affect deliberative trust: self-control
(the ability to exert cognitive control over one’s behavior) and the default
response (the preselected option that requires the least amount of effort).
Taken together, these factors illustrate how trust is shaped by the availability

of cognitive resources and the structure of the decision environment.” [Evans]




Increase in impulse buying

So What are the Consequences of
Cognitive Depletion on Effective Listening?

“Impulse buying is a ubiquitous
phenomenon, which can be maladaptive
to the extent it leads to debt and negative
e S Rl 2 fect. Previous research has identified

S three primary motivators for impulse
S e R R buying, which were personality/affective,
hedonic, and product -based. Dual-
process theories can explain how self-
control fails and why impulse buying occurs. Self-control failures and related
constructs have moderated the relation between attitudes and impulsive

behavior.” [Zimmerman]

Increase in impulse buying

Thank you for listening...

Now go have some lemonade or a quick snack - so that you can help
replenish the glucose that your brain used while listening to me and to fight
of any cognitive depletion that may have occurred.
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