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Background

•Professor of “Learning Sciences” course, Harvard 

University.

•Member of the OECD exert panel to redefine 

Teachers New Pedagogical Knowledge.

•BA and BS from Boston University in International 

Relations and Mass Communication (magna cum 

laude). Master’s from Harvard University in 

International Education and Development and 

doctorate (Ph.D.) from Capella University (cross-

disciplinary approach comparing findings in 

neuroscience, psychology, pedagogy, cultural 

anthropology and linguistics). 

•Author, Researcher, Teacher (pre-kindergarten 

through university) with 25 years of comparative 

research and work in 25 different countries.

•Three children (raised in English, Spanish, German 

and French).



Today’s focus
1. How and Why Teaching and 

Learning Have Changed Due to 

New Discoveries About the Brain 

(thanks to Technology) and 

Refined Educational Research

2. From “Education” to “Learning 

Sciences”

3. New Model of Teaching: “Visible 

Learning” + Mind, Brain, and 

Education Science

4. How Does This Change Our 

Practice?

● Best Classroom Practices



Better knowledge about the brain and 
learning
● Improvements in technology since The Decade of the Brain (1990s) 

have yielded greater insights about health brain functioning. Early 

models promoted neuromyths.





Refined technology 
(healthy subjects)

Simple modelsReplicas of connections

Actual computer enhanced connections



Better knowledge about what really 
influences teaching and learning 
outcomes

● Longitudinal studies (age comparative)

● International comparative studies 

(independent of cultural context=what is 

true for “all”)

● Methodologically comparative scale



John Hattie (2009; 2012; 2013; 2014)
Starting point: High quality educational research

900 meta analyses; 50,000 studies; 2.4 million students



Hattie (2012)

● There are 150 influences on 

student learning outcomes 

that have been well 

documented, including low 

birth weight, summer 

vacations, television, 

teaching interventions, home 

life…

● Teachers can impact 47 of 

these.



Hattie’s 10 areas of influence
(as categorized in Tokuhama-Espinosa, 2014 with 
Hattie’s permission)

1. Student self-efficacy (n=2)

2. Reinforcement learning (n=4)

3. Knowing students (n=7)

4. Teacher as seen by students (n=2)

5. Thinking about thinking (n=6)

6. Teacher self-improvement (n=2)

7. Clear objectives (n=4)

8. Group learning (n=7)

9. Managing (n=4)

10. Activities (n=9)









Example (Hattie, 2009)
Actors and settings

Place in rank order of influence on student learning 

outcomes:

● School (i.e., class and school size)

● Parents (i.e., genes versus environment)

● Home (i.e., socio-economic status)

● Teacher (as a personality)

● Student (i.e., attitude)

● Administration (i.e., leadership styles)

● Curriculum i.e., (IB versus national)

● Teaching (i.e., how information was taught; delivery)



Actors and settings

● Hattie: Rank order of influence on student outcomes

1. Student

2. Teacher

3. Teaching

4. Parents (tie)

5. Home (tie)

6. School

7. Curriculum

8. Administration

2009



Changes in Education?



Rip van Winkle



Transportation



Banks



Government



Supermarkets



Schools….



Education has to catch up with 
other aspects of society! But how?

● Baby steps        ➔ Bold measures

Teacher Education and 21st Century Skills http://www.youtube.com/watch?v=0eGHAuV5yLo



Changes in Educational Goals 
(OECD, 2014; Tokuhama-Espinosa, 2014)

● From equal access (everyone goes to school) to equal 

quality.

● From teaching in silos (one subject separate from 

another) to transdisciplinarity.

● From “passing a class” to life-long learning.

● From traditional resources to technology integration.

● Bettering “self” to enhance collaboration, cooperation, 

communication, cultural awareness, building 

communities, and wider contextual application (bettering 

“the group”).





Tokuhama-Espinosa, 2014, p.121



Why?
1. Small paradigm-shifts questions: 

Would you be willing to change 

certain policies in your schools or 

practices in your classrooms if 

you knew they benefited student 

learning?

2. NEW EVIDENCE about what 

influences student learning 

outcomes: John Hattie’s Visible 

Learning + Mind, Brain, and 

Education science



Workshop objectives

1. Give you reason to believe that MBE science is the “new” brain-

based learning.

2. Share the history of the discipline.

3. Convince (recruit? invite?) you to wear the MBE hat and 

embrace its shared goals of improving teaching through a 

better understanding of how the brain learns.

4. Distinguish “neuromyths” from “well-established” beliefs in 

educational practice.

5. Confirm best practice models of teaching that apply MBE 

standards.



From “Education” to “Learning Sciences



■ “Mind, Brain, and Education 

(MBE) Science is the new and 

improved brain-based learning. 

It is the scientifically 

substantiated art of teaching. It 

is the intersection of 

neuroscience, education, and 

psychology. And it is a 

paradigm shift in formal 

education…”

Tokuhama-Espinosa  (2010a, p.22). 

2010

2011

2014 April

2008

2014 June

“Teachers (New) 

Pedagogical Knowledge”



For more details on the birth of the Mind 
Brain, and Education field, please watch 
the summary video (1h48) on: 
https://www.youtube.com/watch?v=-emz2QM_Qk0



● “Designing 

educational 

experiences without 

an understanding of 

the brain is like 

designing a glove 

without an 

understanding of the 

human hand.”

-Leslie Hart 

(1983)

“Education is not the 

filling of a pail, but the 

lighting of a fire.”

-William Bulter 

Yeates (1923)







“Mind, Brain, and 
Education scientist”:
● In some instances this label 

will mean teachers who are 

integrating cognitive 

neuroscience and 

psychological foundations 

into their practice. 

● In other cases it will mean 

psychologists who seek to 

bridge the hard and soft 

sciences. 

● In yet others it will mean 

neuroscientists who dare to 

bring laboratory findings into 

the classroom. 



“Mind, Brain, and Education 
scientist”:
● Work as a “purist” is not 

any less valuable than 

work in the 

transdisciplinary 

discipline of MBE 

science; it does, 

however, acknowledge 

the need for new 

professionals who 

speak the language, 

walk the talk, and can 

work seamlessly as 

MBE specialists as 

well.



MBE: Balance 
between learning 
and teaching

● "We know a little of 

what goes on in the 

brain when we learn, 

but hardly anything 

about what goes on in 

the brain when we 

teach," (Blakemore & 

Frith, 2008, p.118).



Equal balance in MBE

Teachin
g

Learning

Education

NeurosciencePsychology



Premises
1. The new academic discipline in discussion is the 

intersection of neuroscience, education and 

psychology.

2. The focus is equally balanced between knowledge 

of how humans learn and how best to teach.

3. Education is not a “one-size-fits-all” practice 

(recipe approach).

4. The first rule of Education is the same as that of 

Medicine: “Do no harm.”



Bias

● I am a teacher, working hard to be an MBE scientist.

● I believe the ultimate goal of education is to form 

critical thinkers (not to memorize curriculum content).

● Professor of Education and Neuropsychology at the 

Universidad San Francisco de Quito.

● Promoter of the International Mind, Brain, and 

Education Society.



Why is MBE needed now 
more than ever before?

● Begin with the premise that solutions to problems in education today 

require the more sophisticated and complex approach offered by 

MBE science.

● Despite more than 125 years of good intentions to resolve the 

question “How should we teach to best serve student learning?” we 

still don’t have the answer. 

● The brain is the most complex organ on earth; solutions to 

educational difficulties are not easy.



Before: Neuroscientists “enlightened” Teachers

Now: From the classrooms to the labs and back 
(Teachers and Neuroscientists mutually inform 
one another; Psychologists often intermediate)



Mind, Brain, and Education science combined with Visible 
Learning in a professional development format



The New 
Model:

● The categorization of concepts (neuromyths to the well-established 

beliefs) agreed upon by the Delphi expert panel pointed to the main 

tenets and principles of Mind, Brain, and Education science. 

● Tenets are relative to each individual learner while the principles

are important in the same way for all learners. 

● The tenets and principles define the instructional guidelines of the 

field.



• "Truths" in 
MBE 

Beliefs and 
Neuromyths

• Universals and 

• Individualized 
aspects of 
learning

Principles 
and Tenets

• What should 
occur in the 
classroom

Instructional 
Guidelines



Approaching the 
information in an 
orderly manner: 
50 classroom interventions 
that improve student learning 
based on MBE+Visible 
Learning



Filters to Elect the Best 
Planning, Evaluation, and 
Activities



Key premise:

● Memory+Attention=Learning?

● (Oversimplified, but…) TRUE! 

Without Attention and Memory 

there is no Learning

● To learn something new 

means you have to pay 

attention to it as well as 

remember it. 



Best Classroom Practice 1. 
Plan Activities That Grab 
Attention
● Attention Systems (Posner, 2011)

● The orienting system allows an individual to place herself in 

time or space relative to others or the target stimulus. 

● The alerting system allows an individual to know when to keep 

her guard up against perceived threats or to stay on the lookout 

for rewarding situations. 

● The executive functioning systems are particularly vital to 

learning, as they help a person decide what’s “important” and 

deserving of the brain’s focus. 

● The value of active learning can be explained by the fact that it’s 

impossible for a student not to pay attention when she’s the center of 

attention.



● This is important to know, because 

teachers need to plan activities that 

help them strengthen all of the different 

networks associated with each learning 

task. Just getting the kids’ attention on 

entering class (alerting system) isn’t 

enough.

● It is impossible for the brain not to 

pay attention; it is always paying 

attention to something (Koenig, 

2010).

● Human learning involves both 

focused attention and peripheral 

perception. The main teaching 

takeaway here is that it’s difficult for 

many students to know what exactly is 

important.



● If a student is not sure of the 

learning objective, she may pay 

attention to irrelevant aspects of 

the activity and therefore fail to 

learn.

● Setting clear learning objectives 

allows learners to know what 

they need to do and thus 

become more autonomous.

● Because learners often lack the 

instinct to intuit the desired focus 

of the class’s attention, teachers 

must explicitly call attention to 

the important parts of the class.



● One’s attention level 

is based on the affect 

accompanying the 

situation: Better affect 

equals better 

attention and better 

learning (Pekrun, 

Goetz, Frenzel, 

Barchfeld, & Perry, 

2011).



“Primacy-Recency”

The Primacy-

Receny Effect

●People remember 

best what happens 

first, second best 

what happens last, 

and least what 

happens in the 

middle.



Best Classroom Practice 2. Plan 
Activities That Stimulate Memory

● All learning occurs through 

sensory perception (Jarvis, 2012). 

Research indicates that after we see, 

feel, hear, smell, touch, or taste 

something, this perception enters the 

brain. 

● It stops first at the amygdala (to check 

for threats) then, after a momentary 

stop in the frontal lobes, it enters the 

hippocampus (to confirm information 

stored in declarative memory)—two 

areas that are important in new 

memory processing (Freeman, 1991).



● Levine (2002) divides memory 

into varying neuronal circuits, 

including short-term memory 

(which relates to recoding 

information into intelligible 

terms), emotional memory, 

and active working memory 

(keeping ideas in mind, as well 

as short- and medium-term 

planning and linking short- and 

long-term memories to 

complete the process) 

(Baddeley, 2003).



● All new learning passes through the 

filter of prior experiences (Lewis & 

Williams, 1994; Tokuhama-Espinosa, 

2008), which helps the brain work 

efficiently. 

● As the brain is primed to detect 

patterns (for an example se 

Vandenberghe et al., 1996) as well as 

novelty (see Knight, 1996), sensory 

perception is first reviewed in the brain 

through the filter o memory. 

● If the brain recognizes some type of 

pattern already in memory, it compares 

the new and the old to determine what 

information might be missing for new 

learning, which is why association works 

well in schools. If there is nothing 

recognizable, the brain detects novelty.



● Novelty detection highlights 

similarities and differences 

of known concepts, also 

permitting new learning. 

● Research shows that the 

brain actually craves novelty 

(Biederman & Vessel, 

2006), which explains why 

some students become 

easily bored in class when 

the same things occur every 

day.



● Memory processes are mediated by 

chemicals and depend on specific 

neurotransmitters. 

● These neurotransmitters become 

active depending on emotional states.



● When we use a variety of 

methods to learn something, 

we are putting the same 

information in our brain in 

slightly different neural 

pathways. 

● This means that locating the 

information for later retrieval 

will be easier, because there 

are now a variety of ways to 

reach it.



Best Classroom Practice 3. Plan to Use 
Spaced Versus Massed Learning 
Moments
● Memory is enhanced by spacing the introduction of concepts 

(separating learning moments by long or short periods of time and 

large or small amounts of content) as opposed to massing them 

together (Enikö et al., 2012; Grote, 1995; Izawa, 1971; Murphy & 

Miller, 1956; Roediger & Butler, 2010; Seabrook & Brown, 2005; 

Son, 2004).



● Teachers who plan to revisit a 

concept several times over the 

course of the year ensure that 

memory networks are reinforced 

over time. The failure to revisit 

concepts over the course of the 

year means that we don’t take 

advantage of spaced learning 

(Cain & De Veri, 1939; Callan & 

Schweighofer, 2010).

● When teachers fail to reinforce 

concepts, various memory 

pathways are weakened, and 

without memory, there is no ability 

to retrieve the concept or to 

demonstrate real new learning.



● Revisiting ideas and concepts 

solidifies understanding.

● The harder the learning task, the 

more time and space needed 

between learning moments.



Best Classroom Practice 4. Plan to 
Incorporate Repetition

● Repeating a concept or idea, silently or 

aloud, over a long period of time helps 

future recall of the concept.

● Both mental imagery and verbal encoding 

assist memory (and therefore learning). 

Pavio believed (he was later proved 

correct) that verbal associations and 

visual imagery are conducted within two 

different neural networks and thus 

complement each other when unified 

(Pavio, 1971, 1990).



● This means that seeing something 

written and hearing it reinforces 

learning because they are distinct 

neural pathways that reinforce the 

same concept or schema.

● When we try to remember new 

information, we repeat it over and 

over, either out loud or in our 

heads. 

● Strengthening these networks 

actually results in an enhanced 

myelin sheath between neurons, 

which is why retrieval is faster.



Best Classroom Practice 5. Take 
Advantage of Variation and 
Transdisciplinarity

● Varying the way a concept or idea is 

rehearsed also helps recall. 

● Saying something to ourselves over 

and over is effective, but saying it over 

and over and writing it down is even 

more effective.

● And it’s even more effective to say it, 

write it, and then make a mind map of it. 

● Better still is saying it, writing it, making 

a mind map, and then teaching it to 

someone else, and so on.



● Teaching to different memory 

systems reinforces different 

neuronal networks and thus 

enhances recall (Squire, 1992ª, 

1992b; Squire & Kandel, 2008).

● Classes that rely on a simplistic 

delivery of information by a teacher 

or on copying notes will not be as 

successful as classes that find ways 

to space information over time in a 

variety of ways. 

● Students who discuss class content 

(talk), review their notes (read), 

rewrite and summarize, read, and 

watch videos on the topic will put 

the same information in their brains 

in slightly different neural pathways, 

allowing for more efficient recall.



● There is evidence that most exchanges 

in classrooms are linguistic and orally 

conveyed, which challenges students 

who don’t pick up on these auditory 

cues as well as they should.

● According to the Northwest Regional 

Educational Laboratory (2005), “All the 

senses come into play in learning.

● Teaching the same concept through 

different disciplines reinforces the 

variety of ways a concept is 

remembered, or transferred to long-

term memory (and therefore 

retrievable) (Bernsen, 1994).



Best Classroom Practice 6. Plan 
Authentic Lessons

● We are trained in teacher education 

schools to make sense of the 

material—put it in a logical order 

and structure lessons within a 

specific time frame—but we are 

often not guided in how to give the 

material meaning to the individual 

students in our classroom. 

● One of the most time-consuming 

aspects of learning relates to 

planning activities that connect with 

each individual learner. 



● To make lessons authentic, teachers 

must devote enough time to planning 

that recognizes cultural contexts and 

individuals’ past experiences.

● Making a lesson authentic to 

learners is a difficult task because it 

presumes knowledge of students’ 

past experiences. 

● To plan an authentic lesson, a 

teacher must know her audience 

well. 

● Authenticity can be judged at a 

cultural level as well as at an 

individual level.



Best Classroom Practice 7. Implement 
Formative Evaluation

● Evaluation, assessment, and 

feedback are some of the most 

important yet most controversial 

aspects of student learning. 

● “Learning” implies that you didn’t 

know something before; if you 

weren’t previously ignorant of the 

knowledge you have acquired, it 

doesn’t count as learning.



● The classrooms that employ 

formative assessment in the 

best possible ways are those in 

which both teacher and student 

learn from continual, 

conscientious, quality feedback.

● Formative assessment means that 

evaluation and activity are one and 

the same: Classroom activities 

actually lead to assessment of 

some kind. For example, debate, 

class projects, research, case 

studies, and Problem Based 

Learning can be activities as well 

as grading tools (Brown & 

Gerhardt, 2006).



● Since learning is based in part on the 

brain’s ability to self-correct (see MBE 

principle 8), teachers should take 

advantage of the important role that 

feedback plays in helping students 

understand what they don’t know and 

teach to those weaknesses. 

● Learning doesn’t happen when we 

already know (or think we know) 

something, only when we realize we 

don’t know it. 

● Brains are highly plastic and develop 

throughout the lifespan, which means 

they can continually adapt and 

restructure connections based on new 

experiences.



● If there was one lesson about 

evaluation that should be 

emphasized far more in modern 

education, it would be the need to 

celebrate errors because they are 

evidence of thinking (albeit 

incorrectly). 

● To really be able to do this, 

however, we need to remember 

that “good learning environments 

are made, not found” (MBE 

instructional guideline 1).



Best Classroom Practice 8. Use Product, 
Process, and Progress Evaluations

● Breaking evaluation schemes down into “products,” 

“processes,” and “progress” measures, as suggested 

by Guskey (1996, 2001, 2011), helps students 

understand where they need to improve, keeps 

motivation high for learning even if they receive low 

grades, and shows them that the teacher takes a 

personal interest in their stages of learning.



● A “product” is what most teachers typically 

evaluate: a test, a final project, a pop quiz, an 

essay—in other words, a task or product in a 

single defining moment. Product evaluations are 

usually summative. 

● A “process” evaluation breaks down the steps 

a student took to arrive at the product. A process 

evaluation can indicate that a student reached 

her product the wrong way (for example, by 

downloading an essay from the Internet as 

opposed to writing it herself).

● A “progress” evaluation is the hardest to 

administer, because it requires the teacher to 

know where the student began and where she is 

now so that he can chart her growth in learning. 

● Product, process, and progress evaluations 

should be an ongoing part of a teacher’s 

interaction with his students.



Best Classroom Practice 9. Test 
to Improve Learning
● While summative evaluations should not make 

up the lion’s share of evaluation techniques, it 

might seem ironic to note that frequent testing 

may lead to improved learning (Glass, Ingate, 

& Sinha, 2013; Pyc & Rawson, 2009; Roediger & 

Karpicke, 2006). 

● This is easier to understand when it is clear that it 

is not the testing per se that enhances learning, 

but rather the forced retrieval of information

(Karpicke & Blunt, 2011; Keresztes, Kaiser, 

Kovács, & Racsmány, 2013) that occurs when 

practicing for a test due to elaborates 

mechanisms for linking information cues to 

targets (Pyc & Rawson, 2010).



Best Classroom Practice 10. Develop 
Shared, Explicit Learning Objectives

● Shared, explicit learning objectives 

keep everyone on the same page 

and improve the chances of 

success. Wiggins and McTighe 

(2005) have suggested an idea 

borrowed from business:

● Begin with the end in mind. Where 

do we want to be at the end of the 

lesson? By clearly identifying where 

you want to go, you ensure smooth 

sailing toward your target, mastery 

learning.



● Clearly stating objectives provides students with 

unmistakable direction for their learning (Marzano, 

2009) and increases the likelihood that teachers will 

achieve their learning goals.



● Anita Archer and Charles A. Hughes (2010) believe that explicit 

instruction is the key to effective and efficient teaching due to the 

shared objectives they provide. It is in human nature to enjoy 

success; no one likes failure. 

● Humans are good at modeling behavior, and when they are given a 

clear model and opportunities to practice, they are able to replicate 

what they observe.

● “SMART” acronym (specific, measureable, attainable, relevant, and 

timely) is an excellent guide



Best Classroom Practice 11. Strive for 
Clarity and Immediacy

● Teacher clarity ensures that the students 

understand the focus of the lesson as well 

as the path toward successful learning—

in other words, there is no guessing about 

what is acceptable as “good work” 

(Simonds, 2007). 

● Clarity of speech is fundamental to 

ensuring that students have good 

examples and appropriate guided 

practice, and that they understand how 

and why assessment will occur 

(Cheseboro & McCroskey, 1998, 2000, 

2001).



● According to Cheseboro and McCroskey, 

a teacher’s verbal clarity can be broken 

down into several subareas, such as 

fluency, precision, and class structure

(as in course organization, including 

transitions within in class activities). 

● Parameters of a teacher’s nonverbal 

communication include the time spent 

covering a topic, speaking pace, body 

movement, and instructional 

immediacy (Cheseboro & McCroskey, 

1998).

● The use of precise vocabulary improves 

learning outcomes because it facilitates 

the explicit communication of goals. 



● Teacher clarity, relevance, caring, 

and verbal aggressiveness have 

been shown to impact student 

responses to learning, for better 

or for worse, especially their 

receptiveness to new information 

(see Zigarovich & Myers, 2011). 

● When students perceived their 

teachers to be clear, relevant, 

and caring, the impacts were 

positive; when they perceived a 

teacher to be aggressive, they 

shut down and their learning was 

impaired.



Best Classroom Practice 12. Provide 
Feedback for Mastery Learning

● Feedback that delivers 

formative evaluation plays a 

huge role in learning. When 

we learn what others think 

about our thinking (what a 

teacher thinks about how well 

we resolved a problem, for 

example), our own thinking 

processes are changed and 

refined through that feedback 

(Popham, 2013). 



Best Classroom Practice 12. Provide 
Feedback for Mastery Learning

● Feedback triggers the 

confirmation, negation, new 

adaptation, or modification 

of our mental schema, or 

mindsets. 

● Feedback on what things we 

did correctly or incorrectly or 

ideas about how to improve 

processes are a key part of 

learning.



● Depending on our 

relationship with the person 

giving the feedback or the 

signal received, feedback 

volleys can be a powerful 

model of learning. 

● Small comments by people 

in authority (e.g., teachers) 

can have an amazing 

impact on the way we 

think about ourselves as 

learners as well as the 

thinking processes we 

develop throughout our 

lifetime.



● Teachers must learn how to apply 

conscientious, purposeful 

identification of the right moments to 

promote authentic esteem-

building and give feedback that 

nurtures growth.

● However, feedback is a powerful 

tool only when it is sincere and 

based on evidence. When students 

perceive praise to be “canned” or 

rehearsed, it has little effect on their 

learning, and in fact can raise 

questions about the teacher’s 

credibility in their eyes.



● The debate on whether school motivators 

are better driven by carrots or sticks is still 

hot.

● Two main pairs of motivators in 

psychology are positive-negative and 

intrinsic-extrinsic (Isen & Reeve, 2005; 

Vallerand et al., 1993).

● People can and do learn in all four 

combinations (positive-intrinsic, positive-

extrinsic, negative-intrinsic, negative-

extrinsic), but long-term use and 

application of new knowledge is 

enhanced when the learner chooses 

(positive) to learn for himself rather than 

having learning forces (negative) on him 

from the outside (extrinsic) (Isen & 

Reeve, 2005), though there are variants 

across the lifespan (Lepper, Corpus, & 

Iyengar, 2005).

Positive 

(+)

Negative 

(-)

Intrinsic

Extrinsic



Best Classroom Practice 13. Nurture 
Teacher-Student Relationships

● A core MBE principle 

(number 11) is that 

“Emotions are critical to 

detecting patterns, to 

decision- making, and to 

learning.” If the student 

doesn’t have positive, 

affective connections to her 

teacher, her learning is 

compromised.



● A professor might think he’s delivering the 

right feedback in the word he chooses, but 

fails to understand that his face, tone of 

voice and body language are sending 

another message. 

● The brain is wired to warn us of threats 

perceived either through facial 

expressions or tones of voice (Winston, 

Strange, O’Doherty & Dolan, 2005); 

however, the perception of threats is not 

always completely accurate. 

● Ambady and Rosenthal (1994) found that a 

teacher has just half a minute to establish 

credibility with learners before they judge 

whether or not he is competent based on 

body languages.

“You’re doing great.”



● Hattie (2003) has identified a great 

difference between teachers who are 

“expert” and those who are “experienced” 

in managing how they think about 

learning, and this is communicated, 

willingly or not to their students (Kerrins & 

Cushing, 1998). 

● Experts know how to adjust and adapt to 

challenges in the class—the need for 

differentiation, disturbance, finding the 

right methodologies—while “experienced” 

teachers work solely based on their own 

contact with teaching experiences (they 

tend to teach the way they were taught).



● Fostering student effort is often seen as an 

individual teacher’s role, but authors such as 

Tschannen-Moran and Barr (2004) remind us 

that “collective teacher efficacy” is 

equivalent to a positive school learning 

environment and relationships between 

groups of teachers and students (see also 

Goldman, Botkin, Tokugana & Kuklinski, 

1997) and improves student learning (see 

also Tschannen-Moran & Woolfolk-Hoy, 

2001; Tschannen-Moran, Woolfolk-Hoy, & 

Hoy, 1998).

● Tschannen-Moran and Barr found that the 

collective fostering of student effort 

actually led to better achievement than 

individual praise. That



Best Classroom Practice 14. Believe in 
the Role of Plasticity and in Your 
Students

● Aside from the student herself, 

the teacher is the actor with the 

most influence over student 

learning outcomes (Hattie, 2012).



● However, as Hattie points out, many teachers 

aren’t even aware of their own biases toward 

their students or about learning processes. 

● Many teachers don’t consciously reflect on their 

beliefs about teaching (what they envision the 

role of the teacher to be), learning (whether 

intelligence is fluid or fixed due to genes), 

evaluation (whether it’s an end-of-process event 

or an ongoing teaching tool, as in formative 

assessment), and the student (whether their 

learning potential is rigidly determined by 

factors such as their genes and socioeconomic 

status, or whether all students can learn).

● Students excel when teachers believe their 

intelligence is ever changing and that their 

potential can be elevated by the right 

adjustments to individual needs.



● Students who think their teachers think 

they can learn, do learn. Students who 

believe, erroneously or not, that their 

teachers think their intelligence is 

inflexible will not even try, and 

therefore complete a self-fulfilling 

prophecy.



Norman Doidge 
The Brain That Changes Itself

● [These neuroscientists have shown] that 

children are not always stuck with the mental 

abilities they are born with; that the damaged 

brain can often reorganize itself so that when 

one part fails, another can often substitute; 

that if brain cells die, they can at times be 

replaced; that many “circuits” and even basic 

reflexes that we think are hardwired are not. 

One of these scientists even showed that 

thinking, learning, and acting can turn our 

genes on or off, thus shaping our brain 

anatomy and our behavior—surely one of the 

most extraordinary discoveries of the 

twentieth century. (Doidge, 2008, p. xv)





Best Classroom Practice 15. Foster 
Metacognition and Mindfulness

● If we as teachers hope to contribute to lifelong learning, 

then we must choose classroom methodologies, actions, 

and activities that improve thinking.



● Learning to be more conscious of 

our own thinking—the how and why 

of our ideas—is called 

metacognition (Borkowski, Carr, 

Rellinger, & Pressley, 2013; Hacker, 

Dunlosky, & Graesser, 2009).

● Higher order cognition is a prized 

skill in almost every society 

imaginable and often equated with 

metacognitive skills and critical 

thinking (Voss, Perkins, & Segal, 

2012). 

● There is evidence in neuroscience 

that shows how metacognitive skills 

are developed in the brain and how 

they can be stimulated with training 

and rehearsal (e.g., Fleming & 

Dolan, 2012).



● Many studies on metacognitive 

abilities and the brain point to similar 

areas for decision making as for 

metacognition (e.g., Fleming, 

Huijgen, & Dolan, 2012), which could 

mean that activities that rehearse 

decision making are beneficial in 

developing some aspects of higher 

order thinking.

● Understanding why we think about 

things in a particular way helps us 

learn better (Azevedo, 2005; 

Schellenberg, Negishi, & Eggen, 

2011),



● Why is training in metacognitive 

skills important in overall thinking 

ability? Because through 

metacognitive practices we learn 

how to consciously follow self-

proposed steps tailor made to our 

own thinking processes, creating a 

cycle of improved thinking across 

our lifespan.

● Thus, metacognition is 

fundamental to lifelong learning 

and is highly individual.



● It is important to recognize the neural 

elements associated with this type of 

learning. The brain can’t help but learn—it 

is its raison d’être—but it is not automated 

to think about how it thinks.

● According to Bollich, Johannet, and 

Vazire (2011), there are “two main 

avenues for learning about the self: 

looking inward (e.g., introspection) 

and looking outward (e.g., feedback)” 

(p. 312), but both avenues have to be 

modeled or taught explicitly to be 

successful.

● Activities that stimulate metacognition do 

one of two things: they either enhance 

knowledge about cognition, or they 

enhance monitoring of cognition (Flavell, 

1979; Schneider, 2008, 2010).



Best Classroom Practice 16. Employ 
Zemelman and Colleagues’ Best Practice 
Filter When Selecting Activities

● In Best Practice (2005), 

Zemelman, Daniels, and 

Hyde considered 

successful classroom 

activities and then sorted 

them by similar 

characteristics. 

● They found 13 

characteristics common to 

activities that have the 

most impact in 

classrooms. 

1. Student-centered

2. Experiential

3. Holistic

4. Authentic

5. Expressive

6. Reflective

7. Social

8. Collaborative

9. Democratic

10. Cognitive

11. Developmental

12. Constructivist

13. Challenging

14. (fun)



Best Classroom Practice 17. Develop 
Students’ Ability to Identify Similarities 
and Differences

● Marzano and colleagues suggest that 

“presenting students with explicit guidance 

in identifying similarities and differences 

enhances students’ understanding of and 

ability to use knowledge” (Marzano, 

Pickering, & Pollock, 2001, p. 15). 

● One of the first intellectual habits we try to 

develop in our schools (and one that we 

prize all the way through doctoral work) is 

the ability to identify similarities and 

differences.



● There is evidence in MBE science 

(principles 9 and 10) that the brain 

looks for both patterns and novelty: 

The brain learns by comparing 

past experiences with similarities 

(patterns) and differences (novelty) 

in new information. 

● It is most likely that the brain’s 

“need” to look for patterns as well 

as identify novel aspects comes 

from survival mechanisms for 

dealing with situations in which 

novelty often meant danger.



Best Classroom Practice 18. Develop 
Students’ Summarizing and Note Taking 
Ability
● Summarizing and note taking are skills that 

force students to make judgments and choices 

about the information they are receiving: 

“[S]tudents must delete some information, 

substitute some information, and keep some 

information” (Marzano, Pickering, & Pollock, 

2001, p. 30).

● Different levels of thinking require different 

skills, and the ability to synthesize and 

summarize requires far more neural circuits 

than simple memorization. When we ask 

students to paraphrase what others have said, 

we are exercising their summary skills. Note 

taking, which requires higher-order thinking 

than simple copying, brings this to yet another 

level. 



Best Classroom Practice 19. Reinforce 
Effort and Provide Recognition

● Though it sounds intuitive, it is good to remind ourselves that 

“reinforcing effort can help teach students one of the most valuable 

lessons they can learn—the harder you try, the more successful you 

are” (Marzano, Pickering, & Pollock, 2001, p. 59).

● Encouragement provides a “feel good” aspect to learning, which is 

the psychological interpretation of a neurological fact. “Feeling good” 

in the brain is due to a combination of neurotransmitters that give a 

sense of pleasure (see Houck, Davis, & Beiser, 1995 for a more 

detailed explanation of this concept).



Best Classroom Practice 20. Provide 
Purposeful Homework and Practice

● Retrieval of information from memory systems in the brain depends on 

the strengths of neural networks (for initial studies in this area related to 

retrieval time compared with number of exposures, see Dosher, 1984, 

and Ratcliff, 1978). Synapses between groups and neurons in the brain 

reinforce the myelin sheath, which determines the speed with which 

information can be retrieved (Eichenbaum & Cohen, 2001). 

● Homework, which provides students with the opportunity to extend their 

learning outside the classroom and which is commented upon (via 

feedback mechanisms) offers the repetition needed to strengthen 

neural networks, making recall and thereby learning possible.



● However, only when homework is meaningful will it serve a purpose 

and inspire students to complete it. Homework is controversial, but 

the bottom line is that “good” homework helps and “busywork” 

disguised as homework does not work (Hattie, 2009; Marzano & 

Pickering, 2007).



Best Classroom Practice 21. Prepare 
Students to Set Personal Objectives and Give 
Themselves Feedback

● The development of these skills in 

classroom contexts is the first step 

in habituating students to this action, 

although the home influence is also 

important. Initially it’s the teacher’s 

responsibility to set clear goals and 

provide feedback as the student 

progresses toward them, but the 

real role of the teacher is to 

eventually ensure that the student 

learns to execute these skills on her 

own (Zimmerman & Schunk, 2013). 



● Part of being an autonomous 

learner is knowing how to 

determine your own targets, set a 

path toward achieving those goals, 

and find ways to self-assess.

● Autonomous learners don’t wait for 

others to judge their actions or the 

success of their endeavors.

● The ability to give yourself a 

mental pep-talk means you 

understand what it means to set 

goals and generate feedback to 

reach your own objectives (Mynard 

& Navarro, 2010).



Best Classroom Practice 22. Teach 
Students to Generate and Test 
Hypotheses

● Students should learn to assess 

information and come up with hypotheses 

about how the world works. Students 

should be pushed to make predictions and 

generate hypotheses that they can explain to 

others (Marzano, Pickering, & Pollock, 2001). 

The daily fare of learners is to test thesis 

proposals and modify hypothesis, improve 

upon theories, and try again. The only way to 

learn is to recognize mistakes and 

methodologically seek new possible 

answers.



Best Classroom Practice 23. Use Cues 
and Triggers

● Cues are great ways to trigger past knowledge, while 

questions instigate reflection. Teachers who use cues, 

questions, or academic hints in their daily practice are 

giving students a pattern for the way they should 

approach self-questioning in the future. 

● Students need to heed the inscription on the temple of 

the Oracle of Delphi and “know thyself” to self-start 

their thinking.

● Part of autonomous learning is discovering what types 

of things work best for you that might not work for 

someone else. One of the reason hints are even more 

successful than direct questioning is that the learner is 

able to believe she found the answer herself 

(Bowden, 1997).





Ancient Methods in a Modern 
World



Best Classroom Practice 24. Use 
the Socratic Method

● The oldest known teaching

● method still used today is the 

Socratic method (Reich, 2003).

● Socratic dialogue is meant to 

help students discover their 

own “ignorance” or gaps in 

knowing through constant 

questioning.

● “Never tell what you can ask.”



Best Classroom Practice 25. Cultivate 
the Art of Questioning

● Humans are naturally curious, 

which explains how the 

species has survived. 

Innovation and self-

improvement are actually our 

trademark characteristics 

(Loflin, 1978).



● Questions that begin with who, 

what, when, and where are finite 

and closed, generally leading to 

rote answers that don’t require 

deep thinking skills (as in “Where 

[or when] was the Gettysburg

● Address delivered?”), but how and 

why questions give pause for 

reflection because they’re open to 

interpretation and require 

argumentation (“How was the 

Gettysburg Address delivered?”; 

“Why was the Gettysburg Address 

delivered?”).



Best Classroom Practice 26. Incorporate 
Problem-Based Learning

Small group learning

● Problem-based learning, alongside 

project-based learning and 

learning-through-design models, is 

one of the main inquiry-based 

methods of teaching (Dumont, 

Istance, & Benavides, 2010). 

Problem-based learning (PBL) 

focuses on real situations 

(problems) that have yet to be 

resolved (Choi & Lee, 2009).



● Problem-based learning works because 

learning takes place in an authentic context 

that students can relate to, which easily leads 

to transfer. 

● Transfer is in part, the ability to view and use 

information in a variety of settings. 

● “To know is not enough” (Non Satis Scire, 

AERA conference theme, 2012); application 

takes knowledge beyond the classroom and 

places it in real life, turning it into “usable 

knowledge.” 

● When students are faced with a real-life 

problem as found in PBL structures instead of 

a problem set in a textbook, they are more 

motivated to seek the correct answers.

● PBL research happens individually, but 

solutions are found at the group level.

● 1+1=3



Best Classroom Practice 27. Incorporate 
Cooperative Learning

● Cooperative learning occurs when two or 

more learners work toward a 

collaborative solution to a challenging 

situation. Marzano (2009) notes that 

organizing students into cooperative 

groups yields a positive effect on overall 

learning. 

● Cooperative learning is based on the 

human need for social exchange, goal 

setting, and relationship acquisition.



● Cooperative learning relies 

heavily on both the ability to 

express ideas and the ability to 

listen to others. 

● “The pedagogy of listening” from the 

Reggio Emilio school.



● A group’s capacity for working 

together is far less dependent on the 

academic prowess of its members 

than it is on participants’ “ability to 

listen and respond to one another’s 

ideas” (Barron, 2003, as cited in 

Ritchhart et al., 2011, p. 37). 

● Cooperative learning also offers an 

avenue for age-appropriate exchanges 

of information as a means of explaining 

terms in alternative forms or vocabulary 

that might not be so clear when a 

teacher uses textbook vocabulary. Kid-

to-kid conversations often lead to a 

clarity that eludes teacher-to-kid or text 

to student interaction.



Best Classroom Practice 28. Incorporate 
Reciprocal Teaching
● Peer teaching, or reciprocal teaching, occurs when two or more 

people teach one another (Rosenshine & Meister, 1994). Reciprocal 

teaching can be done between a teacher and a student, between two 

students, or even between two teachers, usually for the mutually 

beneficial outcome of learning on both sides, but without the goal of 

a shared outcome (even though the two learners can have two 

different objectives). The idea is that each takes turns leading and 

following.



● In reciprocal teaching, four specific steps are followed to enhance 

comprehension: (a) questioning, (b) clarifying, (c) summarizing, and 

(d) predicting. These steps are conducted interchangeably by 

student and teacher (Pilonieta & Medina, 2009).



Best Classroom Practice 29. Incorporate 
Case Studies

● Case studies are written summaries or 

syntheses of real-life situations. They 

differ from problem-based learning in that 

they examine problems that have already 

reached some kind of a conclusion.

● Case studies require each participant to 

take on the viewpoint of a specific actor 

and think of key points of the case from 

that perspective only.



Methods for Teaching All 
Subjects and All Ages



Best Classroom Practice 30. Harness the 
Power of Analogies

● Kauchak and Eggan (1998) 

suggest that the introduction of 

new content should always be 

done within a familiar frame of 

reference. 

● When direct links to past 

knowledge are not available, the 

use of analogies is key: “The 

closer the fit of the analogy, the 

more learning is facilitated” 

(Kauchak & Eggan, 1998, pp. 295–

296).



● Analogies work because the brain is 

consistently comparing what it already 

knows with new experiences to find 

patterns and novelty, which places 

concepts into known mental schemata 

(McDaniel & Donnelly, 1996; Richland, 

Zur, & Holyoak, 2007). 

● Being able to piece together knowledge 

from past experiences is a fundamental 

aspect of all new learning and vitally 

important in developing thinking skills. 

● Using teamwork to develop analogies and 

other metacognitive facilitators enhances 

the probability of learning (Hooper, Sales, 

& Rysavy, 1994; T., Johnson, Archibald, & 

Tenenbaum, 2010).





Best Classroom Practice 31. Implement 
the 5Es: Engage, Explore, Explain, 
Elaborate, Evaluate



● Why do the 5Es work? They work because 

they offer the right balance between 

discovery learning and explicit 

instruction. Yes, it’s good for students to 

be able to find things out on their own, but 

we also know that a high percentage of the 

information exchanged between students is 

incorrect (Hattie 2009); students can 

mislead each other because they haven’t 

really mastered the concepts at hand. 

● The 5Es provide space for explicit 

instruction (in the elaboration phase), in 

which the teacher can confirm that 

everyone is on the same page in regard to 

vocabulary, definitions, and core concepts. 

Unlike other explicit teaching models, 

however, the 5Es are dominated by 

student-centered, not teacher-centered, 

activity.



What Could Work in the Classroom 
and Why

A Teacher’s List of 12 Habits



Best Classroom Practice 32. Improve 
Student Self-Efficacy

● If a student thinks she can learn, she will. There is now no doubt 

that a student’s own self efficacy as a learner has an influence on 

how well how she actually does in school. 

● According to Hattie’s research (2009), a student’s self-reported 

grades are the greatest indicator of improved learning. In many 

ways, this is a self-fulfilling prophecy: “If I think I can learn, I will; if I 

believe I am incapable of learning, I will fail.” 

● Why, then, don’t all teachers make it their first act to instill a 

sense of self-confidence in their students?



Best Classroom Practice 33: Maintain 
High Expectations

● Learners respond to expectations.

● Students performed to the level of their 

teacher’s expectations, high or low 

(Good, 1987; Good & Brophy, 1997; 

Rubie-Davies, 2010). 

● This tells us, both as parents and as 

teachers, that while we should be 

realistic, we should also ask the kids 

in our lives to stretch just a bit higher 

than they think they can reach.



● Teachers often convey expectations without 

clearly understanding their own impact on 

student learning. 

● Many teachers don’t even realize how they are 

communicating low expectations to their 

students. 

● For instance, a noteworthy finding of Hattie’s 

work is that failing a grade is a strong indicator 

for future failure, primarily because the student 

loses faith in her own ability to learn because 

her teachers— those “in the know”—have 

deemed her unable to learn. 

● On the other hand, the joy of learning is a 

great motivator, and people who love learning 

have often had at least one teacher in their 

lives who has given them confidence in their 

ability to learn and pushed them to achieve 

more than they believed they were capable of.



● Independent of the level of expected achievement (low, middle, or 

high) of a group, teachers should aim high (Rist, 1970). The higher 

the expectations, the higher the achievement (Good, 1987; Good & 

Brophy, 1997).



Best Classroom Practice 34. See 
Learning as Fluid

● It is actually impossible for the brain not to learn. 

● Intelligence is fluid, not fixed, though this has 

been debated for fifty years (Cattell, 1963; Kane 

& Engel, 2002; Sternberg, 1981).

● Teachers who believe that their students are 

locked into a level of intelligence that is fixed are 

less effective than teachers how believe that 

intelligence in fluid and ever-changing (Geake, 

2011). 

● The human potential to learn exists throughout 

the lifespan (barring neurodegenerative 

diseases or accidents); a normal human can and 

does learn because intelligence is fluid.

● Expert teachers do not label their students.



Best Classroom Practice 35: Appreciate 
the Role of Affect in Learning

● There is strong evidence in 

neuroscientific research and in 

psychology that affect influences 

learning (Durlak, Weissberg, Dymnicki, 

Taylor, & Schellinger, 2011; Kim & 

Pekrun, 2014; Pekrun, Goetz, Frenzel, 

Barchfeld, & Perry, 2011). 

● Another key belief that teachers should 

embrace is that emotions are critical to 

learning. The exact relation? There is 

no decision without emotion, and 

there is no learning without 

decision-making; therefore, there is 

no learning without emotion.



● Learning new information is 

influenced more by emotional 

states than retrieval of the same 

information (Storbeck & Clore, 

2011). 

● Teachers who cause students to 

experience high anxiety lower the 

probability of learning as compared 

with students who feel calm or 

happy or consider the learning 

experience pleasurable (D’Mello, 

2012).



● Example: learning is enhanced by 

challenge and inhibited by threat—

highlights the importance of 

emotions. While this statement seem 

fairly obvious, it is clear that the level 

of challenge or threat felt by one 

person relative to another is difficult 

to measure, making this a hard 

concept to nail down.





Best Classroom Practice 36. Take the 
Lead in Social Contagion

● Social cognition (understanding 

others) plays a large part in how and 

what we choose to learn (Campbell-

Meiklejohn, Bach, Roepstorff, 

Dolan, & Frith, 2010), as well as 

how information is processed in our 

brains (Immordino-Yang, 2011; 

Nummenmaa, Glerean, & Sams, 

2012).

● Teachers communicate to their 

students verbally and nonverbally, 

but they are often conscious only of 

the message sent and not the 

message received.



● The complex mirror neuron 

system in the brain appears to 

be triggered when the brain 

perceives, then acts on, an 

understanding of “the Other” 

(Pineda, 2008).



Best Classroom Practice 37. Award 
Perseverance and Celebrate Error

● Some people are open to the world. They 

welcome new experiences and enjoy the 

challenges of life. But there is a special 

subgroup of this crowd who welcome error 

because it helps them learn. To them, “Every 

problem is an opportunity.” They are not 

fearful of constructive criticism, but embrace it. 

● We learn about the world through our senses, 

which means that our learning is dependent 

on new experiences. Thus, people who have 

a great degree of open-ness to experiences 

learn faster than those who don’t: If I can 

handle facing the error, I can learn faster.



● Children who are reared in 

environments where experimentation 

is welcomed and error is greeted with 

praise (for the child’s intentions, if not 

her success) are kids who learn fast.

● They make a lot of mistakes, but they 

learn from them. Children who are 

brought up in families or schools that 

praise only excellent work or obvious 

successes and fail to recognize good 

tries do not dare to err and thus do not 

learn as much as fast. “Dare to err” 

should be a mantra in education.



Best Classroom Practice 38. Motivate

● Motivation hinges on a few of the key 

concepts outlined in other Best Classroom 

Practices, as shown in Hattie’s studies. 

Constructivist activities help sustain focus 

on learning tasks.

● No one likes to do things that are too easy 

or too hard; we seek learning experiences 

that are just slightly beyond our reach. 

Classroom interventions that are active, 

social, collaborative, and authentic lead to 

better memory and more sustained 

attention.

● Motivation is a tenet of MBE because it 

influences all learners, but no one in 

exactly the same way.



● Anderman, Andrzejewski, and Allen 

(2011) tried to determine how teachers 

can increase student motivation and 

learning in their classrooms and 

“suggested a model that consists of 

three core themes: supporting 

understanding, building and 

maintaining rapport, and managing 

the classroom” (p. 969).

● That is, part of a student’s motivation 

comes from simple best practice 

planning, teaching, and managing. 

Earlier studies note that classes that 

provide regular, formative feedback and 

espouse mastery learning goals rather 

than simply “teaching to the test” 

produce more highly motivated 

students (Ames, 1992; Ames & Archer, 

1988).



Best Classroom Practice 39. Never Work 
Harder Than Your Students

● Robyn Jackson considers several core 

principles of teaching in her book Never 

Work Harder Than Your Students (2009).

● Human beings usually choose to do 

the minimum to get by (Kingsley, 

1949). This is efficient and logical: Extra 

effort can be detrimental to one’s 

existence, and energy should be saved 

for when we really need it.

● Just as neuroconnections are lost when 

they go unused—see the Hebbian 

synapse (Hebb, 1949), “use it or lose 

it”—due to the brain’s efficiency, some 

students save up their energy for use on 

“more important” things.



● In the classroom setting, many students 

don’t exert more effort because their 

energy is better spent doing other things. 

It takes energy to learn, and students 

parcel it out sparsely in order to survive. 

An observer might say that these 

students aren’t motivated, but they are 

actually conserving their energy and 

lying in wait for something that deserves 

their attention. 

● Thus, instead of being discouraged, 

teachers should take control of the 

situation and spiral up the energy. For 

instance, this might mean refraining from 

giving students the answers to questions 

and instead formulate questions that 

force them to find their own answers. 



● Some students become frustrated when the teacher withholds 

information in this way. 

● What they fail to recognize in that learning is born of this frustration 

or cognitive dissonance.

● This doesn’t mean that teachers should exert minimal force, but 

rather they should create learning moments that push students and 

their efforts upwards.



Best Classroom Practice 
40. Be Passionate!
● Imagine a beginning course in 

education: “Teacher Passion 

101.” Could you pass this 

class? If you aren’t passionate 

about what you’re doing, you 

should really look for another 

career; the teaching 

profession can’t afford 

apathy or fear. However, 

passion is not a tangible or 

easily structured concept, 

which is why it has evaded the 

core curricula in teacher 

colleges.



● The passion with which a teacher 

approaches the profession is more 

important than all other factors combined; 

passionate people are the reason teaching 

works (Hattie, 2009). 

● This is not to say that someone with 

passion and no skills can a run a 

classroom, but rather that someone with all 

of the content knowledge, techniques, 

methodologies, and activities in the world 

won’t be successful unless he is also 

passionate. 

● Without passion, there is no motivation, 

and without motivation (positive or 

negative, intrinsic or extrinsic), there is 

no learning.

● People who love what they are doing 

are contagious and inspirational.



Best Classroom Practice 41. Design 
Engaging Classrooms

● An engaged classroom is like a 

suspense film, keeping students 

hooked throughout the entire 

class period.

● Your brain pays attention to 

different things at different times 

for different reasons. Your brain is 

drawn to elements that help sustain 

your focus. When the situation is 

not engaging, sustained focus is 

dropped.



● The difference between what’s 

happening in class and what’s 

important in real life is sometimes a 

formula for “boredom.”

● Teachers need to be more aware of 

ways that their school subjects can 

be integrated with (not replace) the 

students’ natural interests.



Best Classroom Practice 42. Manage
● Great teachers know that, even if you have oodles of content 

knowledge and a firm handle on teaching methodologies, you won’t 

succeed if you have poor class management skills. Here we take a 

broad view and consider a good classroom manager to be someone 

who expertly manages the socioemotional ambience of the group 

and encourages student experimentation and even error. For 

instance, effective classroom management often entails stifling 

negative disturbances.

● Good classroom management doesn’t result in silence; it 

results in learning.



Best Classroom Practice 43. Use 
Thinking Routines

● Most teachers want to stimulate 

better thinking in their students and 

see it as their job to inculcate more 

sophisticated processes than 

simple, direct instruction. 

● There are a number of ways to do 

this, and one of them is by 

habituating students to short 

classroom patterns that hone in on 

ways of thinking to improve 

understanding. Ritchhart, Church 

and Morrison (2011) propose 21 

“thinking routines” that support 

understanding.



● Interpretation and 

Articulation

● Example: Zoom In

● Hypothesis Development

● Decision-Making

● Compass Points 

● Synthesizing and 

Summarizing

● Headlines

● Understanding One’s Own 

Perceptions

● Metacognition

● “I Used to Think . . . Now I 

Think . . . ” 

● Empathy

● Limiting One’s Own 

Presumptions



Best Classroom Practice 44: Technology 
and Flipping the Classroom

● There is also some evidence that technology changes the brain 

(Howard-Jones, Ott, van Leeuwen, & de Smedt, 2011), as do all 

experiences, but little direct evidence of how this occurs in a classroom 

(for some promising areas of research, see Laffey, Schmidt, & Galyen, 

2013; Long, 2013; Low, Jin, & Sweller, 2011; Schrader & Bastiaens, 

2012; Torrente, Del Blanco, Marchiori, Moreno-Ger, & Fernández-

Manjón, 2010). 

● This means that brains today have possibly been rewired in a distinct 

way from brains of previous generations due to the new and ever-

changing array of technologies found in society but we are unsure of all 

the positive and negative implications of this.



● The problem with judging whether or not 

“technology” is good or bad is similar to trying 

to judge whether or not “books” or “television” 

are bad; it depends on the content.

● While it is logical to presume that rapid texting, 

video games, and filming techniques with brisk 

movement that integrate ever-rapid changes of 

scenes demand that attention networks 

reprioritize routes for processing, the precise 

way this happens is still unknown. 

● The information that does exist indicates that 

the brain changes with experience, and that 

kids these days spend a good deal of time on 

computers and gaming, at least some of which 

can be leveraged for better teaching (for 

examples see Annetta & Minogue, 2011; 

Cheng & Annetta, 2012; Gratch & Kelly, 

2009). 



● Brains bathed in technology are 

wired distinctly from those with no 

contact with technology.

● Some studies show that the 

brain’s need for novelty is better 

satisfied with these quick 

changes, more so than that 

achieved by a static teacher who 

stands at the front of the room and 

lectures in a monotone voice 

(Barceló, Periañez & Knight, 

2002; Huang, Belliveau, Tengshe, 

& Ahveninen, 2012).



● Specific learning 

interventions that unify 

efforts from 

neuroscience, 

psychology, and 

education include Fast 

ForWord (Arendal & 

Mann, 2000), the 

Number Race (Wilson, 

Revkin, Cohen, Cohen, 

& Dehaene, 2006), and 

RAVE-O (SEDL, 2009; 

Wolf, Miller, & Donnelly, 

2000), which focus on 

basic reading and math 

interventions.



● It is clear that humans process 

language differently in the brain 

depending on whether or not is it 

spoken, read on a screen or in a 

book, for example: “By far the most 

common experimental finding is that 

silent reading from screen is 

significantly slower than reading from 

paper” (Dillion, 1992, p. 1300). 

● Reading is also distinct depending 

on whether it is conducted out loud 

or silently and by looking at someone 

when hearing speech, or only 

hearing their voice (Hall, Fussell, & 

Summerfield , 2005), but it has not 

been determined if videos have the 

same effects on the brain as live 

speech. 



● The way advances in technology have 

changed communication has made many 

wonder whether the quality of human 

interactions is declining, but the general 

outlook appears to be quite positive. At the 

American Educational Research 

Association meeting in 2012, there was a 

lot of talk about “expanding literacies” (see 

Daley, 2003; Simon, 2007) based on early 

childhood exposure to the media.



● A word of caution is in order: The brain 

adapts to what it does most. Thus, if an 

individual plays high-speed video 

games that continually demand quick 

but simple responses, it will not be as 

adept at managing other behaviors that 

require longer periods of concentration 

or more precise responses. 

● I have maintained a rule in my home 

since my children were small. For every 

hour on any screen (TV, computer, 

video game), they give back an hour of 

reading. Since reading requires 

sustained attention, the goal is to 

balance out the demands of quick 

changes in focus required by screen 

action.



● One example of technology use that 

takes advantage of what we know 

about the brain and learning is the 

flipped classroom. 

● To use this methodology, a teacher 

must ask himself one question: What 

is the best use of my face-to-face time 

with my students? And then, with that 

in mind, he “flips” most everything 

else. 

● What would normally happen in a 

classroom (teaching the subject) is 

done at home by watching videos and 

reflecting on content through 

exercises, and what usually takes 

place at home (reviewing what you 

don’t know) is done in the classroom 

along with other inquiry-based 

learning activities with the teacher.



● The International Society for 

Technology and Education heartily 

backs the flipped classroom 

concept and sees it as one way of 

equalizing the playing field 

(Bergmann & Sams, 2012).



● The flipped classroom works because it takes into account the fact that 

each brain is unique and uniquely organized (MBE principle 1). 

● The structure of the flipped classroom permits teachers to meet each 

student’s needs in an individual way. 

● The flipped classroom also addresses the fact that not all brains are 

equally good at all things, and therefore different students will need more 

rehearsal of different concepts; flipping allows students to

● review as many times as necessary on an individual basis. 

● Similarly, some students will want to hear the information while others will 

want to reread and underline ideas; flipping provides these options. 

● Brains seek novelty (MBE principle 10), and offering information in a 

variety of formats aids memory systems. 



● Feedback is vital to learning, and the flipped classroom creates more 

time and space for student-to-teacher interactions. 

● The format of the flipped classroom also means that there is a great 

deal more practice of concepts as opposed to simple theoretical 

exchanges. 

● The flipped classroom reduces anxiety because questioning can occur 

in nonthreatening ways (via email or one-on-one) as opposed to in 

large classroom settings in front of many peers. 

● The flipped classroom also permits better classroom design and 

management.

● On the whole, the flipped classroom takes advantage of technology to 

improve learning experiences and is compatible with many MBE 

principles.



School Design Choices That 
Impact Student Learning



Best Classroom Practice 45. Pay 
Attention to Ages and Stages

● Modern education is conscious of the “ages versus stages” divide: 

School systems tend to divide students by age, despite the fact that 

many are at different stages of development (Chaudhari & Kadam, 

2012; Heo & Squires, 2012). 

● Not all students are ready to do the same thing in a given discipline at 

the same age, and often times students who seem hopelessly lost in 

a topic early on in the school year end up excelling and even passing 

up the early starters in the group by the end (Sawyer, Chittleborough, 

Mittinty, & Lynch, 2013; Welsh, Nix, Blair, Bierman, & Nelson, 2010). 

● A fundamental truth that many teachers fail to understand is that 

different kids are ready for different things at different times because 

of their age, their past experiences, and their biology (Doherty, 2007; 

Hertzman & Boyce, 2010).



Best Classroom Practice 45. Pay 
Attention to Ages and Stages

● Modern education is conscious of the “ages versus stages” divide: 

School systems tend to divide students by age, despite the fact that 

many are at different stages of development (Chaudhari & Kadam, 

2012; Heo & Squires, 2012). 



● Not all students are ready to do the 

same thing in a given discipline at 

the same age, and often times 

students who seem hopelessly lost 

in a topic early on in the school year 

end up excelling and even passing 

up the early starters in the group by 

the end (Sawyer, Chittleborough, 

Mittinty, & Lynch, 2013; Welsh, Nix, 

Blair, Bierman, & Nelson, 2010). 

● A fundamental truth that many 

teachers fail to understand is that 

different kids are ready for different 

things at different times because of 

their age, their past experiences, 

and their biology (Doherty, 2007; 

Hertzman & Boyce, 2010).



Best Classroom Practice 46. Improve 
Nutrition

● Approximately 20% of the body’s 

energy is used by the brain 

(Magistretti & Allaman, 2013) but 

not all calories are created equal, 

and not all of them help students’ 

brains learn in the best way 

possible.

● The body and the brain mutually 

impact each other (what is eaten 

by the body influences the brain’s 

ability to learn and the brain in 

turn makes choices about what to 

put into the body).



Best Classroom Practice 47. Get 
Students Out of Rows

● The study of physical 

ergonomics looks at how 

humans use their space to 

achieve processes; there are 

some physical designs more 

conducive to achieving 

certain tasks than others 

(International Ergonomics 

Society, 2013). There is a lot 

to be said about classroom 

space and our use of it to 

maximize learning.



● If we know that kids in the back perform worse 

than kids in the front (because we pay less 

attention to them, not because they are 

necessarily any less bright), why don’t we do 

something about this? If we know that seating 

students in a way in which they can see one 

another stimulates greater exchange (Marx, 

Fuhrer, & Hartig, 1999; Rosenfield, Lambert, & 

Black, 1985), why do we insist on rows if the 

activity calls for discussion? 

● While not all classes call for discussion, those 

that do are better off seating students in semi-

circles than in rows (Wannarka & Ruhl, 2008). 

Humans thrive on interaction.

● When a person can see another person, the 

probability of interaction between those two 

people increases, and when interaction 

increases, learning increases.



Best Classroom Practice 48. Begin Year-
Round Schooling

● The current academic calendar 

was designed for an agriculturally 

based society in the 1900s, not a 

service, technology, and 

knowledge-based society at the 

opening of the 21st century. 

● Summer vacations were designed 

to allow children to help with the 

harvest. 



Best Classroom Practice 48. Begin Year-
Round Schooling

● Less than 1% of the population in 

the United States claims farming as 

an occupation, and only about 2% 

actually live on farms. And this is a 

world phenomenon: A smaller and 

smaller percentage of the world’s 

population engages in agricultural 

activities. 

● In other words, there is a very low 

likelihood that our students are 

needed during summer to help on 

the farm.



● Of all the major influences on learning that were measured by John 

Hattie in 2012 (n=150), all but five showed some positive learning 

outcomes, to differing degrees. 

● Everything from sitting in class (maturing) to specific teacher 

interventions such as frequent feedback helps learners. One of the 

five negative influences was summer vacation. The gap between 

learning moments (June to August in the Western hemisphere) 

detracts from the strengthening of memory pathways and, as many 

teachers can attest, this results in spending the first month of class 

reviewing the previous year’s work just to establish the foundations to 

begin new work.



● A year-round calendar would service learning needs far better than 

the current school calendar (Cooper, 2004).



Best Classroom Practice 49. Change The 
School Day

● We know that early school start 

times may not be conducive to 

learning. 

● Studies in chronobiology or the 

study of how different body rhythms 

are impacted by sleep-wake 

patterns, show that many students, 

especially teenagers, experience 

changes in hormonal balances and 

prefer later school day starts as 

they tend to go to bed later (Menna-

Barreto & Wey, 2008; Wolfson & 

Carskadon, 1998). 



Best Classroom Practice 49. Change The 
School Day

● We know that a slightly later school day 

improves not only learning outcomes, 

but also student attitudes toward school 

(for great examples of research in this 

area, see Azevedo et al., 2008; F.M. 

Fischer et al., 2008; Golombek & 

Cardinali, 2008; Menna-Barreto & Wey, 

2008; Miller, Shattuck, Matsangas, & 

Dyche, 2008; Valdez, Reilly, & 

Waterhouse, 2008).



Best Classroom Practice 50. Stop Using 
Tests as Indicators of Higher Thinking

● We have progressively adapted more 

extreme testing measures, in many 

cases presuming that test results are a 

reflection of teacher efficacy or student 

learning outcomes.

● We haven’t managed to match our 

evaluation systems to the types of 

skills we hope to cultivate in 

society.



● High-stakes testing tries to 

get a lot of information out of 

a lot of people in a small 

amount of time with relatively 

few resources (multiple-

choice tests are the 

cheapest to produce and the 

easiest to grade). This 

sounds economically sound, 

but it ignores the ultimate 

goal of our educational 

endeavor: to foster learning. 

One of the important ideas in 

MBE is to celebrate, not 

lament, the complexity of the 

human brain. Learning is not 

simple; measuring true 

learning outcomes cannot be 

simple either.



● An alternative to high stakes testing is to monitor learning outcomes 

over time and to document interventions with outcomes. This would 

offer a much more coherent measure of a school’s worth. Why isn’t it 

applied more frequently? Because the least costly tool is education is 

a multiple-choice test. Long-term studies can’t compare. But, you get 

what you pay for.





In summary…

1. We reviewed recent new discoveries about the brain thanks to 

Technology

2. Considered most recent educational research

3. Asked you to consider the move from “Education” to “Learning 

Sciences”

4. Reviewed the new model of teaching: “Visible Learning” (Hattie) + 

Mind, Brain, and Education Science (Tokuhama-Espinosa)

5. Considered 50 Best Classroom Practices (Tokuhama-Espinosa, 2014)



Challenge: 3-2-1

● 3 things that impacted you today

● 2 two things so interesting you will share them 

with someone else

● 1 thing you will change about your practice based 

on the information shared today



Contact information:

Tracey Tokuhama-Espinosa, Ph.D.

Quito, Ecuador

traceytokuhamaespinosa@gmail.com


