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Learning Intentions:
• Creating “Brain-Friendly” environments:
Review KEY understandings about learning.
• Explore three ways to REBOOT Student
Motivation and Engagement.
1. One discovery about intrinsic Motivation
2. Two Motivation “Inhibitors”
3. Three “Brain-Friendly” motivators that
promote sustainable engagement.
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• Safe & secure climate and environment (Socially,
emotionally, physically and psychologically)
• Known plans, clear procedures & expectations
• Inclusive supportive community of learners
• “Give it a go!” atmosphere promotes
a Growth Mindset
• Tasks are novel, relevant, meaningful

Dopamine is responsible
for motivation
• The good feelings one has in
looking forward to something
good, not the pleasure of
obtaining something good.

SEARCHING FOR CUES
•
•
•
•
•

Can I eat it?
Can it eat me?
Can I mate with it?
Can I do something fun?
Can I get something?
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• You never want the thing, you
want the wanting of the thing.
• The dopamine hit comes from
the want, not the thing.

“SEEKING SYSTEM”
The brain’s primary emotional system is
the SEEKING system. Our brain is motivated
to seek out information in the world.
1. Exploration
2. Connections
3. Synthesis/Creativity

Three Processing Levels of the
SEEKING SYSTEM
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Primary Processing Instinctual

• “Generating” – Excitement and
anticipation.
• Exploring the environment for
resources and pleasure

“Anoetic” Consciousness

= without explicit knowledge.
• At the primary processing
level, we are not consciously
trying to learn and are
intrinsically motivated.

Novel or interesting
stimuli garner our attention
(or perceived threats)
• Colorful visuals, media
• Interesting sounds, music
• Things to examine and touch
• Things to smell and taste
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Create classroom conditions for
Level 1 SEEKING to flourish:
Enriched environments
Collaborative activities
Unstructured, spontaneous play
Recognition of students’ needs
and preferences
• Time to explore and make choices
•
•
•
•

Secondary Processing
• “Coupling”

–Hooking to prior learning
–Relevance to daily lives

Secondary Processing - Learned
• “Coupling” – Connecting new info to
past experiences and learning.
• Linking urges and drives in the brain to
objects and opportunities
• Anticipation builds engagement
• “Liking”
© 2019, Martha Kaufeldt, Scotts Valley, California
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Conscious Learning

• When an experience gets intense
enough or proves to be of value,
we can describe and reflect on it.
• “Recognized awareness” is the
beginning of the learning
process.

Encourage the Secondary
processing system in the
classroom by:

• Discussing new learning experiences;
• Making a connection to prior learning;
• Discovering relevance to students’
daily lives;
• Creating sustained anticipation and
interest;

Tertiary: Enacting and Extending
Applying ideas
Using Higher levels of thinking
Synthesis and creativity
SEEKING answers to new
questions
Through projects and problems
•
•
•
•

© 2019, Martha Kaufeldt, Scotts Valley, California
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Strategic Thinking

• Develop higher
mental processes
as we create
hypotheses, make
predictions, and
fine-tune our
expectations.

How can we use this research
in the classroom?
• Unpredictable – variety
• Small bursts – limited information
• Visual and auditory cues
• Generate an “action” = doing

Perceived threat, anxiety and
pressure can minimize learning.

21
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When responding to true danger or
perceived threat, brains are less
capable of doing any of the following:
• Being creative
• Remembering and accessing prior learning
ended
• Engaging in complex tasks, open-ended
thinking, and question
• Planning and mentally rehearsing
• Communicating effectively
22

“Optimal Stress”
Eustress
Distress
Disengaged

Diminished Student Engagement
1.
2.
3.
4.
5.
6.
7.
8.

Technology
Immediate Gratification
Fixed Mindset About Ability
Lack of Relevance
Apathy
Poverty
Social Isolation
Stress
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Motivating 21st CENTURY LEARNERS?
• TECHNOLOGY / MEDIA
• POP CULTURE – CELEBRITY
• FRIENDS / PEERS
• FUN / LAUGHTER / PLAY
•
•
•
•

MOVEMENT / ACTIVITY
SEX/LUST
MONEY
PRESTIGE / INFLUENCE

Discovery / Exploration:
Instinctual
Ø Exploring the environment for
resources and pleasure

Brain-Friendly Environments
Provide Opportunities for the
SEEKING System to Flourish
• Discovery play
• Rich resources
and realia
• Group work

•
•
•
•

Movement
Exploration
Creative Arts
Music
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Productive Struggle
and Effective Effort
• Provide students with challenging
tasks and support them through
struggle rather than around it!
• Explicitly model and teach strategies
for persistence and reflecting on
learning.

• Lev Vygotsky’s ZPD Theory
Beyond
Reach at
Present
Zone of
Proximal
Development

Can do
with h
elp

Child’s Current
Level of
Achievement

“Learned helplessness is a phenomenon in
which individuals gradually, usually as a result
of repeated failure or control by others, become
less willing to attempt tasks.” (D.D. Smith, 2001)
Lack of Motivation
Unwillingness to Try
Relying on Others for Help
Feeling Unimportant
Pessimistic Thinking
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“When students expend effort to grapple with
perplexing problems or make sense of challenging
ideas, they engage in a process of productive
struggle—effortful practice that goes beyond
passive reading, listening, or watching—that
builds useful, lasting understanding and skill.”
Marcella L. Bullmaster-Day, Ed.D Triumph Learning

GAMES
• “Using academic games in the
classroom is associated with a
20 percentile point gain in
student achievement.”
• Robert Marzano, Educational Leadership, Feb. 2010

GAME SHOW TEMPLATES:
https://www.lifewire.com/free-powerpoint-games-for-teachers1358169

Choice Opportunities

Increase the choices you offer students
to hook their interest and encourage
engagement based on:
– What they learn
– How they learn
– How they demonstrate mastery
Use:
– Bloom’s Revised Taxonomy
– Learning preferences
– Multiple intelligences
– Student interests
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We Seek and Choose Tasks That …
• Appeal to our learning preferences.
• Remind us of our past successes.
• Are within our realm of possibilities.
(I think I can!)
• Look like they might be fun.
• Might let me get up and move.
• Let me work with others.

Choice Opportunities Might Include . . .
Simple Choices
• Where you sit, handwritten versus typed, with
whom to work, which writing prompt . . .
Must Dos and May Dos
• Parts of an assignment are non-negotiable, and
some parts are a choice of tasks. Some stations or
workshop rotations are assigned, and there is a
time for student-selections.
“Show What You Know”
• As an end-of-unit choice, students may select how
they demonstrate their understanding.

Believe in the
potential of ALL
of your students!
What are they
SEEKING?
© 2019, Martha Kaufeldt, Scotts Valley, California
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Key UNDERSTANDINGS About Learning:
① STRESS: Perceived threats, too much stress, emotional upsets, social isolation,
and unpleasant physical environments can minimize the brain’s capabilities to
learn.

② BRAINS KEEP GROWING: Multi-sensory experiences in enriched environments
can stimulate brain growth and development at any age.

③ ACTIVE PROCESSING: “Use it or lose it” is true! Students must have multiple
opportunities to process new learning in a variety of ways to assure long-term
retention.
④ STUDENT GROWTH MINDSET: Students begin to believe in themselves and
that they can learn anything. They begin to understand that with more time and
effort the smarter/capable they will become.
⑤ TEACHER GROWTH MINDSET: Effective teachers have a growth mindset that
guides their behavior in the classroom. They convey a belief in the potential of all
students through their words and modeling so that students will persevere despite
setbacks.
⑥ PLAY: is fun, joyful, natural, and necessary for developing healthy brains. Games,
challenges and mild competition can enhance student engagement – at any age.
⑦ CONSTRUCTIVIST LEARNING: Classroom practices that actively engage
students in tasks that require reasoning and creativity, gathering and applying
information, discovering, and communicating ideas, will assist them to construct
concepts. Meaningful knowledge is constructed by the learner ("teaching by
telling" does not work)
⑧ SOCIALIZATION: Humans have a contact urge (an innate need to connect) and
we need social interaction time to develop normal neurocognitive functions.

⑨ MAKE LEARNING MEANINGFUL: Students are more likely to pay attention and
be excited about learning when they view the knowledge as relevant to themselves
and connected to their interests.

⑩ TEACHERS AS ACTIVATORS: The role of the teacher is to support and guide this
constructive process rather than to transmit discrete knowledge.
© 2018, Martha Kaufeldt, Scotts Valley, CA
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Seven Primary Emotional Networks (Processing Systems)
Affective neuroscientist Jaak Panksepp has labeled the most powerful of the seven systems as the
SEEKING/EXPECTANCY system, and it includes curiosity, interest, foraging, anticipation, and craving.
The other emotion systems (always printed in uppercase per Panksepp) to highlight their primaryprocess evolutionary organization of brain and mind) are FEAR, RAGE, LUST, CARE, GRIEF, and
PLAY (Panksepp & Biven, 2012). The same types of neural pathways and neural chemistry that arouse
each of these emotions are found in approximately the same areas of the brain within the various mammal
species. Of course, the emotions felt by a dog are not exactly the same as a human’s, and we should not
expect them to be. but they are evolutionarily related. But by stimulating particular regions in the
ancient subcortical regions of the brain, scientists can generate similar feelings and reactions in both
humans and other mammals.
The seven primary systems include our raw emotional feelings, our instinctual emotional
behaviors, and how our bodies move and react as each system is activated. They are not identical in their
size or range. They do not work completely independently of one another. Each of the seven basic
emotional systems can be located within every mammal’s brain. In the same anatomical regions below
the cortex and contain the same neurochemical controls.
Panksepp refers to the first four as the “blue-ribbon” core emotions. They are based on wellorganized, consistent patterns of behaviors when the corresponding brain region is stimulated. These are
inborn capacities of our brain. They are present at birth and are not dependent on experiences for
development.
The “Blue Ribbon” Core Emotions
1. SEEKING--Expectancy. Stimulating the nucleus accumbens and the lateral hypothalamus, areas
associated with the SEEKING System, will generate an urge to seek, expect, investigate, and be
motivated. The specific neurotransmitters (or neuromodulators) associated with each emotion have
also been identified. Dopamine (DA) is one of the main brain chemicals released when we are
seeking, anticipating, and being motivated.
2. FEAR--Anxiety. When the amygdala and periaqueductal gray (PAG) areas of the brain are
stimulated, the “fight, flight, or freeze” reaction will quickly emerge. Depending on the degree of
the perceived threat, the response may range from cowering to running away in terror.
3. RAGE--Anger. When the medial area of the amygdala is stimulated, the animal will propel
himself or herself forward to fend off the offensive object, and snarl or bite.
4. LUST--Sexual excitement. This primary emotion is generated in the amygdala and
hypothalamus. When animals are in the throes of lust, they exhibit courting behaviors and
© 2015 ASCD, Alexandria, VA
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eventually attempt to culminate in mating behaviors. The tension of this emotion can become
negative if satisfaction is elusive

A

itional Primary Emotions
. CARE--Nurturance. When this system is aroused, an animal has strong impulses to tenderly take
care of another. It is the source of our human emotion of love. This primary emotion is generated
in the anterior cingulate and is fueled by the neurotransmitters oxytocin, prolactin, and opioids.
. PANIC GRIEF--Sa ness. This primary emotion is often triggered by separation distress. When
people and animals are enjoying secure affectionate bonds, they have a relaxed sense of
contentment. When separated from the comfort of a caregiver or experiencing psychological
abandonment, they will react with crying and sadness at the loss.
. PLA --Social oy. Playful and light-hearted movements and laughter characterize this primary
emotion. It is a friendly enjoyment of interaction with others.

The SEEKING System The “Gran

a

y” o the Emotional Systems

Affective neuroscientists have spent decades mapping the location of these emotional systems of the brain
that are shared by all mammals. Panksepp refers to the SEEKING system as the “granddaddy of the
systems.” This crucially important set of primary emotions is the motivational system that stimulates the
foraging behaviors critical for survival. Survival needs are the ultimate trigger. The SEEKING system
allows all mammals to find and eagerly anticipate the things they need for basic survival, such as food, a
mate, and shelter. It is the instinctual drive that all mammals need in order to thrive. Our brains are wired
to constantly restore o eostasis, the drive to maintain physical equilibrium. omeostatic imbalances
occur when we experience a lack of food, water, warmth, and other requirements for survival. Our brains
trigger an urge to seek what we need in order to restore balance. The SEEKING system is in charge of
maintaining homeostasis, but it also keeps us motivated and intensely interested in exploring our world, to
learn as well as survive. It energizes our behaviors and attitudes, and Panksepp believes that it generates
all motivation.
Rather than working under the construct that our “reward system” is triggered when we complete
a task or finally achieve our intentions, the theory is that the SEEKING system provides us with
continued enthusiasm, interest, and motivation while we are in the midst of processing. We feel good
while we are oing the task, not just upon its completion. Dopamine provides us with a continued feeling
of “wanting” as we seek, investigate, and research, and this is a p easura e feeling. Survival needs are
the ultimate trigger, as every creature strives to find and eagerly anticipates the things they need for basic
survival. Dopamine increases our general level of arousal, inquisitiveness, and goal-directed behavior as
we seek to fill those requirements.

© 2015 ASCD, Alexandria, VA
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The SEEKING System s Three Processing Systems
The SEEKING system has three basic processing levels (Wright & Panksepp, 2012).
Understanding how each works will be of great help to classroom teachers. This book will take each one
and illustrate how educators in classroom situations can enhance the likelihood of students developing
curiosity, perseverance, and tenacity. Students’ brains are programed to “seek and find,” and teachers can
enhance this need by planning strategically to engage the SEEKING system to maximize motivation.
The evolutionary three-level perspective of the SEEKING system helps us understand how an
innate drive can lead to anticipation of future events, and ultimately to enthusiastic motivation and
problem solving. The first most basic is called the pri ary processing syste . The SEEKING system
coordinates all incoming sensory information and generates an urge to see what resources might be
available. When interactions with objects begin and discoveries are made, the secon ary processing
syste launches and learned behavior begins. The tertiary processing syste is the most advanced level of
thinking and learning. As we grow and explore our environment, each of these systems is an integral part
of the learning process.

Primary Processing

The very basic emotions emerging from deep in the brain that are instinctual, ancestral “memories” are
what all mammals need in order to survive and are the essence of the primary processing system. These
urges motivate us to seek out, find, and acquire all of the resources we may need to survive, without any
formal teaching. It is the inner drive that keeps us moving forward, foraging, and enthusiastically
investigating our environment. Beyond meeting our basic needs, we also are highly attracted to anything
nove in the environment. Without any expectation of rewards, we vigorously explore everything and
everyone around us. Animal behavior expert Temple Grandin (2010) refers to this as “the basic impulse to
search, investigate and make sense of the environment. Panksepp says it’s like a “goad without a goal”
(Panksepp & Biven, 2012)

Secon ary Processing

The foraging and exploration generated by the SEEKING System ultimately produces interactions with
the environment. When resources are found and we are rewarded with nourishment, pleasure, play, social
interactions, and new knowledge, our brains begin to make new dendritic connections. In essence, we are
learning the benefits of see ing The “wanting” system described by Pecina and Berridge (201 ) would be
considered a secondary process because there must have already been prior experiences that generated a
“reward.” The memory of the experience and outcome prompts the SEEKING system to continue to
pursue a particular path, because there are memories of a pleasurable or satisfying prior experience.
europ asticity describes how firsthand experiences reorganize our neural pathways, resulting in
long-lasting changes in the brain’s circuitry (Diamond & opson, 1
see Figure 2. ). It was once
believed that as we aged, the brain’s networks became fixed. In the past two decades, however, an
enormous amount of research has revealed that the brain never stops changing and adjusting.
Learning, as defined by Tortora and Grabowski (1
), is the ability to acquire new
knowledge or skills through instruction or experience. emory is the process by which that knowledge is
© 2015 ASCD, Alexandria, VA
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retained over time. The capacity of the brain to change with learning is plasticity. So how does the brain
change with learning According to Drubach (2000), at least two types of modifications occur in the brain
with learning
A change in the internal structure of the neurons, the most notable being in the area of synapses
An increase in the number of synapses between neurons
Now the generalized SEEKING system begins to anticipate possible rewards and resources. The
brain begins to earn that certain conditions and cues may be worth investigating because it remembers
great results from past interactions. This appetitive motivation and goal-oriented behavior occurs when
the brain has memories and wishes to re-create the reward or experience.
If educators apply this understanding to the design of learning environments, students might
experience greater anticipation and motivation. In Chapter X, we will explore how instructional design
can be infused with opportunities for firsthand experiences and be based on motivating students by
making connections to prior learning.

Tertiary Processing

The primary process drives are instinctual, unconditioned, and survival based. The secondary
processes are when true learning begins to take place. Brains are growing and making connections as we
are adapting to the environment, maximizing resources, understanding patterns, and developing
memories. In humans the development of the cerebral cortex allows us to think and make connections at
much higher levels. This tertiary processing develops with maturity, but it is also our ability to begin to
think beyond the present, imagine, create, synthesize, and make cognitively sophisticated plans (Wright &
Panksepp, 2012). Other executive functions in the neocortex include complex thinking, organizing,
keeping track of time, strategizing, hypothesizing, and combining knowledge and ideas into new
possibilities.

© 2015 ASCD, Alexandria, VA
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The SEEKING S STE

in the Classroom

For humans, this desire to search is not just about meeting our physical survival needs. umans can get
just as excited about abstract rewards as they can for tangible ones. Panksepp notes that the system seeks,
and is attracted to, novelty, the anticipation of having fun, playing, and winning (achieving success). “It is
evident that the SEEKING-EXPECTANCY system is a general-purpose system for obtaining all kinds of
resources that exist in the world, from nuts to knowledge, so to speak” (Panksepp & Biven, 2012, p. 10 ).
In addition to prompting us to enthusiastically search for resources to meet our basic physical and
emotional needs, the SEEKING-EXPECTANCY system also allows (urges) us to
Experience the exciting feelings of sustaine anticipation as we look forward to positive
experiences and pleasurable activities
Develop strategic t in ing and ig er enta processes as we create hypotheses, make
predictions, and fine-tune our expectations
Promote opti istic e avior patterns based on our memory of prior successfu e periences that
creates a want-to-do, and a can-do feeling
Engage in things that might make us fee i portant, inf uentia , po erfu , an e onore y our
peers
Satisfy our attraction to nove ty and iscrepancies “When a stimulus ceases to be novel (when
the animal becomes accustomed to it) the SEEKING system no longer responds.” (Panksepp &
Biven, 2012, p. 10 ).
When we get thrilled about the world of ideas, about making intellectual connections, about
making meaning, it is the SEEKING circuits that are activated. If, in fact, the SEEKING system underlies
all positive motivation, tapping this system would be a key to success in classrooms. If educators can
stimulate this system into action, they can trigger students’ instinctual urge to get out there, do something,
find answers, and learn

© 2015 ASCD, Alexandria, VA
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Increase Student Engagement by
Activating the Brain's SEEKING System
Martha Kaufeldt
Neuro-educator, Enrichment Teacher, and
Professional Development Specialist

How can teachers leverage students’ intrinsic motivation to maximize engagement and learning?
The emerging field of affective neuroscience suggests that intrinsically motivated behaviors are
actually exploratory behaviors. The brain has a natural “SEEKING System,” described by
neuroscientist Jaak Panksepp as a primary emotional processing system that energizes our
behaviors and attitudes (Panksepp and Biven, 2012). The SEEKING System prompts us to eagerly
anticipate, and ultimately to find the things we need for basic survival, such as food, a
mate/companion, and shelter. It is the instinctual drive that all mammals need in order to
survive and thrive. It generates the enthusiasm that underlies all positive motivation and keeps
us intensely interested in exploring our world. The SEEKING System plays a key role in learning
and making connections as it helps create anticipatory eagerness – including a thirst for
knowledge. In our recently published book, The Motivated Brain: Improving Student
Attention, Engagement and Perseverance, Gayle Gregory and I provided suggestions for
teachers on how they might harness the power of their students’ intrinsic motivation to make
learning fun, engaging, and meaningful (Gregory and Kaufeldt, 2015).
Scientists formerly believed that the release of the neurotransmitter dopamine caused us to feel
pleasure when we achieved a goal or finished a task. The “dopaminergic pathway,” part of the
medial forebrain bundle, was previously referred to as the brain’s “reward system.” The latest
research by Panksepp, Kent Berridge, and other affective neuroscientists shows that the release
of dopamine actually causes us to experience anticipation, excitement, desire, arousal, and the
need to pursue and search. Dopamine increases our general level of arousal, inquisitiveness and
goal-directed behavior. The release of dopamine makes us become excited when we believe we
are about to get what we desire. This is generally a good feeling of enthusiasm. Panksepp also
notes that the system seeks, and is attracted to, novelty, the anticipation of having fun, playing,
and winning (achieving success). This SEEKING System is believed to generate and sustain
curiosity and motivation. (READ MORE: http://i-a-e.org/iae-newsletter.html)
© Martha Kaufeldt, Scotts Valley, CA
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The Scientific Method
Question

SESSION 3

Name:_______________________________________________
_______________________________________________

S.T.E.A.M. Work

“I wonder…”

Ask

Hypothesis
Predict
(Guess)

Experiment

“I think…”

“I will test it by..”

Plan & Do

Observation
Watch &
Record Data

Conclusion

“I see…”

“I discovered…”

Now you know!
©	
  2015	
  	
  Martha	
  Kaufeldt,	
  Scotts	
  Valley,	
  CA
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RELATED RESOURCES
Available from Hawker Brownlow Education
QTY

CODE

TITLE

PRICE

SOT0607

Best Practices at Tier 1: Daily Differentiation for Effective Instruction, Elementary

$48.40

SOT0591

Best Practices at Tier 1: Daily Differentiation for Effective Instruction, Secondary

$48.40

115041

The Motivated Brain: Improving Student Attention, Engagement, and Perseverance

$35.95

SOT9263

Think Big, Start Small: How to Differentiate Instruction in a Brain-Friendly Classroom

$27.95

117002

Teaching Students to Drive Their Brains: Metacognitive Strategies, Activities, and Lesson Ideas

$32.95

CRH9495

Teachers Change Your Bait!: Brain-Compatible Differentiated Instruction

$35.95

SOT7323

Differentiation and the Brain: How Neuroscience Supports the Learner-Friendly Classroom, Second Edition

$42.95

116017

The Power of the Adolescent Brain: Strategies for Teaching Middle and High School Students

$39.95

Total (plus freight) $

115041

SOT9263

SOT0591

SOT0607

117002

CRH9495

SOT7323

116017

Attention ............................................. Order Number ..............................
Name of School .........................................................................................
Address .....................................................................................................
.......................................... State ....................P/Code .............................
Country .....................................................................................................
Email: .........................................................................................................
Yes, I would like to receive emails from Hawker Brownlow Education about future
workshops, conferences and the latest publications.

TERMS OF TRADE

• Prices are quoted in Australian dollars ($AUD) and include GST
• All prices are subject to change without notice.
• Full money-back guarantee.
• We do realise it is difﬁcult to order sight unseen. To assist you in your selection, please visit our
website <www.hbe.com.au>. Go to ‘Browse Books’ and most titles will give you the option to view
the ﬁrst few pages of the book. Click ‘View Contents’ on your selected book page.
• We will supply our books on approval, and if they do not suit your requirements we will accept
undamaged returns for full credit or refund. Posters are for firm sale only and will not be sent on
approval. Please be aware that delivery and return postage is the responsibility of the customer.
• Freight costs are determined at Australia Post rates, with a minimum delivery charge of $9.50
within Australia and $15.00 for New Zealand for each order.
• Please provide your street address for delivery purposes.

To place an order or to find out more about our resources visit

www.hbe.com.au
Do you want to know all about the latest professional development events in your area? Be the first to find out about new releases from worldrenowned and local authors with the HBE e-newsletter! Upcoming titles will feature authentic assessment and digital media, along with a strong
focus on success in mathematics and literacy. Sign up to our FREE e-newsletter at www.hbe.com.au.

Online ‘On Account’ ordering now available!
If you have a pre-existing account with Hawker Brownlow Education, you can now order online and pay using that account.

