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 Invisible Learning: The magic behind Dan Levy's legendary Harvard statistics course, David Franklin (2020)  
 

 If you want to understand what propels spectacular 
teaching, read this book. David Franklin deftly uses leadership 
frameworks to analyze what happens in a very different kind 
of course: API-209, an extraordinary statistics course taught 
for many years by Dan Levy at the Harvard Kennedy School. 
“David Franklin is a student you never forget as a teacher. He 
engaged in the course energetically and enthusiastically. He 
has a passion for learning and a knack for helping others learn. 
He has given me insights and language to understand the 
teaching practices I employ and helped me become a better 
teacher. His perspective is valuable because it is grounded on 
the experience of the learner.” (Dan Levy) 
 The Harvard Kennedy School is a hub for idealism 
and liberal thought: a thousand promising students, from a 
hundred countries, find their way there every year with the 
hope of changing the world for the better. The school is a 
place, not for theorists, but for practitioners. One of their core 
courses in the first year is named ‘API-209’. This is a book 
about Dan’s class. 3 months and 27 classes later, many of 
these students have tears in their eyes as it ends. The group 
may be full of idealists, but they are a harsh lot when it comes 
to rating their professors. He is always the highest ranked 
teacher in the school, but not even he gets a perfect score. 
 Dan is not special, but he is devoted. Others underes-
timate the amount of hard work that goes into the learning 
environment he creates. Invisible learning: true understanding 
of an idea is hard to see and measure. Learning depends great-
ly on the strength of the bonds between the members of the 
classroom, but they too, are invisible. His goal of maximizing 
learning is shared by the students: in a sense, everyone is on 
the teaching team. Students take responsibility for their own 
learning and  teaching. 
 Mathematics deals with certainty. The goal of Dan’s 
class is to teach students what they can infer, and should be 
wary of inferring, from data they have. So long as we are will-
ing to pay for certainty, there will be those who claim to pro-
vide it. It is more important to understand the psychology of 
certainty. Poll Everywhere is an online tool to allow instruc-
tors to quickly poll students and gauge the results. The brain 
has conflicting goals: to provide information, and to reduce 
anxiety about the worrying outcome. 
 Silences are important in a class--they give time to 
think. Our minds assess probability by the extent to which 
instances of an event are available in our memory. There is 
bias in which we believe what we want to be true. This is a 
form of confirmation bias, which exacerbates the distorting 
effect of availability bias. Availability and confirmation bias 
work to increase our processing error. Dan tries to make stu-
dents aware of the things that could prevent them from judg-
ing accurately in the future. 
 Statistics can be used to describe the world, to assess 
causal effects between 1 thing and another, and to predict out-
comes. One statistic might describe the characteristics of poor 
households in India. Another might help investigate whether 
improved access to finance would help lift them out of pov-
erty. A third might estimate how many households are likely 
to be poor next year, independent of the reasons why. 
 

 
 A student observed ’This professor read all the stu-
dent profiles. He’s different.’ Many times throughout the se-
mester Dan puts student quotes and photos on the screen. Im-
plicitly, the message to the students is “your words are worthy 
of being quoted”. By elevating their words, he elevates them. 
Dan spends several hours in advance of the first class getting 
to know his students from their profiles.  Dan believes this is 
the most important part of his preparation: “Teaching is a hu-
man process at its most fundamental level, and you have to 
make it personal. It is about helping another human being to 
learn.” Interaction and engagement with students helps them 
to learn the most. When a lesson is tailored to the experiences 
of the students, they learn more. It also strengthens bonds be-
tween Dan and them: they know he is committed to their 
learning and knows who they are. When students see a teacher 
put the effort in to support their learning on an individual ba-
sis, it makes them more likely to reciprocate.  
 Reciprocation is an important feature of the first 
class. Dan describes the syllabus as a contract. In return for 
their attention and engagement, teachers will help students to 
learn. Dan’s goal, taken from his mentor Richard Zeckhauser, 
is to get students to think probabilistically about the world, 
fighting the brain’s natural inclination to see things in binary 
terms. The example of Trump’s surprising 2016 win elicits 
emotional reactions and avoids early boredom. A birthday 
sampling in the latter half of the class gets students to question 
their own intuitions and build a sense of community in the 
classroom. Something powerful happens when the students 
themselves are the examples they work with. By making it 
about them, Dan magnifies interest in the topic. The bonds 
between students strengthen as they interact with and learn 
about each other. 
 To be feared as a professor could weaken the learning 
environment. What the teacher does when a norm is violated 
for the first time sets the tone for the rest of the class. Enforc-
ing norms effectively may require the tension to be raised in-
stead. Humor tends to lower the tension in the room. Late stu-
dents are one area where he probably gets the balance wrong. 
The impact of normalizing silences is profound: By refusing to 
step in and provide answers, he gives the responsibility of 
learning back to the students. 
 Certainty is an illusion and think probabilistically 
about the world are 2 high-level concepts which Dan calls 
airport ideas. “These are ideas that I want to be so memorable, 
so deeply entrenched in your brain and how you view the 
world, that in 5 years’ time – when I see you at an airport – 
you will be able to explain those ideas to me even if you’ve 
forgotten everything else.” The airport carries an association 
of being high-level, 
 Bayes’ Theorem is at the foundation of conditional 
probability. It helps update your estimate for the probability of 
something when you get new information. “Updating your 
priors”: start with a prior belief about something (A), get new 
information (B), and update your belief accordingly (A given 
B). It is a way of life. “When the facts change, I change my 
mind. What do you do, sir?” We fall into the trap of confirma-
tion bias, in which rather than updating our prior beliefs, we 
mold new information into a form that will confirm them. Be-
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ing a Bayesian: someone who updates their beliefs when new 
information comes to light--not just something they will do, 
but a whole new way of being. 
 Pedagogically, the motivation for a statistical exer-
cise is clear before any numbers are introduced. For most stu-
dents, unmotivated math during a lecture will cause them to 
withdraw. An important theme is the trade-off between sensi-
tivity and precision. Proportions of people make more sense to 
us than ratios of probabilities. Our ability to assimilate infor-
mation depends on the numbers format and the fact that 
Bayes’ Theorem is most commonly taught in probabilities, not 
counts. Expressed in counts it is more intuitive. A big theme 
of the course: Explain it to a policy-maker who is not well-
versed in statistics. In this class, being able to communicate 
statistics in clear terms is just as important a skill as under-
standing the concepts themselves. A good way of testing your 
understanding of a concept is to teach it to someone else. 
Much of the emphasis on student explanations comes from 
positioning this class for policymakers rather than statisticians. 
Maximize learning of the skills that will be useful in the 
world. Practice explaining their conclusions with clarity is a 
valuable part of the course.   
 Availability bias prevents us from setting prior be-
liefs appropriately, whereas confirmation bias stops us from 
updating them for new information. In the language of Bayes, 
availability bias stops us from estimating the prior probability 
of A, whereas confirmation bias hinders us from updating for 
the impact of B. Availability bias causes us to mistake ‘the 
probability of A, given B’ with ‘the probability of B, given A’.  
 Dan tends to analyze and then motivate with his own 
methods. Explaining why they are doing this extra work is an 
important part of the contract with the students: it gets their 
buy-in for the work and makes them more likely to put in the 
effort on future pre-class modules. It also gives them respon-
sibility for their own learning. Bringing them into his thought 
process is how he structures their learning, Dan narrows the 
gap between them and him--thinking about how they learn. 
 An important takeaway of a decision is the difference 
between the feeling of regret and the analysis of the decision: 
the quality of the decision is not the same as the quality of the 
outcome. Top poker players steel themselves not to react emo-
tionally to bad outcomes when their decision was the right 
one. Resulting--the tendency to equate the quality of a deci-
sion with the quality of its outcome. We are often willing to 
pay for information even though it won’t change our decision. 
Often companies ask consultants to tell them to do what they 
already know they’re going to do. Students expect classes to 
be tailored to future policymakers. We can improve decisive-
ness by not waiting for information that won’t change a deci-
sion. People who are risk-neutral when the stakes are low be-
come risk-averse when they are high.  
 Organ donation rates vary widely in various coun-
tries. In the United Kingdom (17%) and Germany (12%) those 
who donate organs must opt into the system. Austria’s effec-
tive consent rate is 99.98%, France 99.91%, and Belgium 
98%: almost no-one chooses to opt out. With organ donation, 
we are much more likely to choose the default option, whatev-
er that is. The day’s learning is motivated by the impact they 
will 1 day have in the world.  

 There are 2 main errors in providing benefits. The 
leakage rate is the proportion of those enrolled who are not 
poor, and the undercoverage rate is the proportion of those 
who are poor who are not enrolled. You have a natural trade-
off between leakage and undercoverage. The size of the pro-
gram is analogous to sensitivity of the mammogram test. In-
creasing sensitivity (size) will lead to more false positives 
(non-poor people getting money), but fewer false negatives 
(poor people missing out). Decoy effect: like anchoring and 
status quo bias, these psychological traps can be used against 
us if we are unaware of them. Teaching is a form of leader-
ship--how members confront challenges by mobilizing the 
resources within it. 
 It is difficult to measure the returns to education, and 
almost impossible to measure the value of a specific teacher, 
let alone a specific class or explanation. Teachers earn far less 
than bankers in this world because learning is invisible. As a 
result, they are far removed from the value they create. Bank-
ing is a discipline in which value creation is rewarded imme-
diately. The value of a ‘good’ teacher may be $20,000 each in 
a class of 20, for each year of teaching. But the invisibility of 
learning means that it has not yet possible to measure what 
good teachers do to create so much value. Teachers are very 
important; no other measured aspect of schools is nearly as 
important in determining student achievement. But it has been 
impossible to identify any specific characteristics of teachers 
reliably related to student outcomes.”  
 The ability to adapt is as important as the ability to 
plan. Exercising leadership requires good listening. Distin-
guish between technical and adaptive challenges. Technical 
challenges: progress is visible and foreseeable—like building 
a rocket. Adaptive challenges: progress is invisible, or at least 
unforeseeable. If you are attempting to get over a painful 
break-up, adaptiveness is invisible progress. The Lewis and 
Clark’s expedition, combined with technological advances, 
has turned an adaptive challenge into a technical one—what 
took them 3 years, now takes a few hours.  
 Learning is an adaptive challenge. Factual knowledge 
must precede skill. The Magical Number 7: humans can gen-
erally only remember 7 ‘chunks’ of information at once. How-
ever, as we get familiar with a type of information, the size of 
each ‘chunk’ can increase. Memorization allows us to increase 
the amount of information in each ‘chunk’, a process called 
recoding. Learning is split into 2 key components: technical 
and adaptive. The technical part is memorization--the scaf-
folding upon which more meaningful learning can be built. 
Understanding the material is adaptive and more profound 
than memory. The transition between memorization and un-
derstanding can happen suddenly or gradually. The goal of the 
teacher is to facilitate this, even if none of us see it happen. 
We can try to measure it by asking searching questions. Ex-
ams and tests poorly distinguish memorization from under-
standing. Most learning is invisible, and this is what makes 
teaching so hard.  
 Exercise leadership to get people to confront an 
adaptive challenges. If the tasks are technical challenges, then 
the only need is management, not leadership. If learning is an 
adaptive challenge, then to teach effectively is to exercise 
leadership. A common flaw in our approach to adaptive chal-
lenges: we try to solve them with technical solutions--a form 
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of work avoidance. By focusing on the extent to which a les-
son went as planned, some professors avoid the harder work of 
gauging the learning of their students. Good listening is more 
important to a teacher than good communication. 
 For students, maximizing enjoyment, test scores, and 
learning, minimizing effort, and making friends are all likely 
to be found across the classroom. For the teacher, we can add 
maximizing evaluation scores. Humans are pushed around by 
the multiple purposes around them. This creates a dilemma for 
the teacher: adding fun to an exercise may distract 1 group and 
focus another. This can be mitigated by strengthening ties be-
tween enjoyment and learning. “I use humor because I feel joy 
when I’m teaching.” When you feel joy and relax, you crack 
jokes. The most important aspect of humor is to be authentic. 
A focused class insist less on being entertained, but the teacher 
must selectively apply focus to the class. A contract is a vision 
for the course that both teacher and students sign up to. It 
helps focus students on learning more than competing purpos-
es. Acknowledging that students have competing purposes is 
the first step to managing them. 
 Motivation is linked to enjoyment, but also depends 
on other factors. Not quantifying future benefits of learning 
weakens motivation. The teacher’s enthusiasm helps inspire 
students without natural interest in a subject. For students who 
are not convinced the class will be of value to them, it is criti-
cal to motivate around each topic with relevant real-world 
examples. The sizeable amount of work required to understand 
a new statistical concept will only be done by students if they 
see its worth it to them. A technical solution to an adaptive 
challenge: Student may focus on memorization more than un-
derstanding because this may get them through an exam. 
Technical solutions to adaptive challenges do not last. Ques-
tions that reward understanding usually require written prose 
that is harder to mark and more subjective. This gives teachers 
a serious dilemma when deciding whether to maximize learn-
ing or maximise exam performance. The temptation to priori-
tise memorization over understanding is strongest the night 
before the exam, and weakest at the start of the course. Dan 
was converted to the idea of 2-stage exams. The first stage is 
the same as any other. Allowing cheat sheets for the second 
stage means students can bring more than just formulas with 
them: this acts as an extra incentive to Dan for questions that 
rely on a deeper understanding. When students are given re-
sponsibility to support each other, their own score falls down 
the list of priorities. 
 Performance will vary throughout the course depend-
ing on whether a student perceives the topic to be relevant 
to their interest. Interest in policymaking is so central to a stu-
dents’ presence at the school that he builds this into the pur-
pose of the course. Students who are asked to participate in the 
classroom perceived themselves to have learned less than 
those to whom the professor gave a more traditional lecture 
with students in a passive role. Students may misperceive their 
own learning. They associate cognitive load with failure and 
relaxation with success. A superstar lecturer could create such 
a positive feeling of learning that students choose those lec-
tures overactive learning. The competing purpose of maximiz-
ing evaluation scores may lead a teacher to give less responsi-
bility to the students than they should. When it comes to end-
of-term evaluations, the students’ purpose has moved closer to 

Dan’s. Additionally, the fact that the problem sets do so much 
preparatory work for upcoming lectures mean that thet reap 
the benefits of their struggle in the lectures themselves. The 
students can feel the success of active learning and stop asso-
ciating cognitive load with failure.  
 “It is hard to put into words the warmth that one feels 
in the presence of a teacher that supports us through our learn-
ing.” Holding environment is “any relationship in which one 
party has the power to hold the attention of another party and 
facilitate adaptive work”. We define the ‘learning environ-
ment’ as the holding environment of the classroom. Vertical 
bonds describe the relationship between teacher and students, 
and horizontal bonds the relationships between the students 
themselves. Anything with even a risk of damaging bonds 
with his students will keep Dan up at night. Through his hu-
mor and self-deprecation, he is able to create a familiar setting 
where people feel at ease. 
 We define 4 types of learning environments: non-
interactive, interactive, inclusive, and team learning. Non-
interactive learning is the old-fashioned model: the teacher 
teaches, the students listen. Asking questions of the students 
makes learning interactive. Attempts to involve the whole 
class seek inclusive learning. Team learning occurs when pur-
poses of teacher and students align: both seek to maximise 
learning of the group. The classroom acts like a team in search 
of a common goal. TED talks are non-interactive, but the best 
provide memorable insights. Students sometimes perceive 
they have learned more from a ‘superstar’ professor, when 
actually they have just been entertained. Reflection forms the 
neural pathways to learning. Every time we extract a piece of 
information from memory, we strengthen neural pathways that 
lead from long-term memory into our working memory which 
we use to think and act. Interactive but not inclusive exacer-
bates the problem: the best-prepared students prosper at the 
expense of everyone else.  
 One easy change, of which Dan is a master, uses si-
lences to his advantage. He can wait until many hands have 
been raised. Increasing wait times improves teacher character-
istics. Several students in the post-course evaluations praise 
the high level of intentionality in everything Dan does, and the 
Teachly App is a prime example. Students appreciate profes-
sors who put the effort into managing their participation. A 
‘warm call’ picks out a student but gives them some warning. 
“Joe, I wonder if you’d like to volunteer”, padding the re-
sponse time for a student by pausing and asking for volun-
teers. A safe and inclusive space can build confidence that 
permeates other areas of a student’s life. In non-inclusive en-
vironments a ‘cold call,’ without warning or response time, is 
the norm: competition wins over cooperation.  The photos 
cement the notion that students’ ideas define the direction of 
the class. Experiments run on the students are effective for the 
same reason. The deeper effect on the class is that they taught 
themselves these concepts by taking part in the experiments. 
 Google commissioned the Project Aristotle study in 
2015. They concluded that who is on a team matters less than 
how they interact, structure their work, and view their contri-
butions. The strength of the learning environment determines 
success, not the expertise of the teacher or students. By far the 
most important predictor of team success was psychological 
safety: the belief that one will not be punished for making a 
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mistake. Psychological safety operates at the group level. 
Good teams don’t make more mistakes; they report more. 
Avoid validating student responses; ask the class if anyone has 
a different view. Continuing discussion after a correct re-
sponse prolongs the time in which cognitive work can happen 
in class. 
 There were 5 main traits of a successful team in Aris-
totle. Psychological safety of the team members;  Dependabil-
ity: members got things done on time; Structure and clarity: 
clear roles, plans, and goals; Meaning: work is important to 
members; Impact: members think their work matters.  The 
learning environment is underpinned by psychological safety, 
strengthened by dependability, directed by structure and clari-
ty, and motivated by meaning and impact.  
 Statistical inference: ‘what do the numbers mean?’ 
Showing vulnerability can be an excellent tool to improve 
invisible bonds in the classroom. Sampling fluctuations are an 
airport idea. When you get a difficult problem, it’s helpful to 
think about the extremes. Sampling pulls the outliers in. See-
ing concepts in action helps students grasp them. Produce a 
slide explaining sampling distributions. When the distribution 
of possible samples is bell-shaped, the higher the sample size, 
the thinner the bell curve. Certainty is determined by samples 
size and the extent to which the population varies. Point esti-
mates always have uncertainty around them. The size of the 
confidence interval reveals more than the estimate itself.  
 Make your hypothesis before knowing anything 
about the sample. Assume the null hypothesis is true. Hypoth-
esis tests are a mechanical process. Dan’s goal is to focus first 
on the logic, and then the mechanics. He promotes understand-
ing over memorization. Getting them to explain probability, 
sampling distributions, confidence intervals, and hypothesis 
testing to a friend not well-versed in statistics reinforces the 
material. If results seem different from the initial hypothesis, 
be suspicious of cherry-picking. Interpreting statistics is more 
important than generating them.  
 One student talks about his “increased humility, 
gained from the many class discussions where I found out I 
was wrong about an idea”. Humility is a skill that can be 
taught and practiced. Practical significance and statistical sig-
nificance are  different. Exit polls are almost always within 2-
3% of the eventual result. They typically use about 2,000 peo-
ple to calculate these results. Amazing!  
 Econometrics: the intersection between economics 
and statistics. A common theme in Dan’s teaching is anticipat-
ing issues to help students focus. Counterfactual: what your 
world would have looked like in the absence of a particular 
event. The only way to measure the returns to college is to 
compare college students with a similar group who did not 
go to college. The fact that learning is invisible makes the re-
turns to education difficult to measure--how well the control 
group mirrors the counterfactual--like in the absence of a par-
ticular event. Don’t judge the quality of the decision by the 
quality of the outcome. One more year of education is associ-
ated with an increase of $0.20 per hour in wages, on average. 
We don’t know that it caused the increase. Our default should 
interpret this kind of equation as a simple association, and 
only when we have evidence to the contrary should we talk 
about causal effects.  

 Experiments in which a larger group is split into 
treatment and control groups by randomization are known as 
randomized control trials, often abbreviated as RCTs (ran-
domized control test). RCTs allow researchers to compare 
apples with apples--the ‘gold standard’ of experimental work. 
 Prediction is at the heart of fraud prevention. Econ-
omists have obsessed with causality. But there are many im-
portant questions in the world where all you need is a predic-
tion. In an equation like wages = 3.5 + 0.2 × years of educa-
tion, we cannot interpret the 0.2 as a causal effect of education 
on wages. However, we can use it to predict. Machine learn-
ing means using computer algorithms to predict. Regressions 
do not work well when there are too many variables—
overfitting. We can split the dataset: 70% of the data at ran-
dom and call this the ‘training set’.  
 We have a bond with someone when we trust them to 
provide a service that we are looking for. A name for this trust 
is authority. We ‘authorize’ people to provide services, and the 
more we authorize them, the stronger the bond. Dan has for-
mal authority over the students because the university employs 
him as a professor. A person’s informal authority changes 
depending on whether they provide services we look for. 
Bonds strengthen when the members of the classroom author-
ize each other. Just as the bonds are invisible, so is the level of 
authority that we have with each other. A metaphor of infor-
mal authority is ‘battery level’. If students fear failure, they 
may perceive their own battery levels to be weak.  
 7 resources that authority figures have to confront 
adaptive challenges: create a holding environment, direct at-
tention, access information, sequence the flow of information, 
frame issues, orchestrate conflict, and choose the decision-
making process. Dan needs to direct the learning environment 
boat towards the island of knowledge, despite the winds act 
upon it. The sails, the motor. Attention, just like the fuel of the 
boat, is a currency he uses selectively. ‘Airport ideas’ are con-
cepts so important that he wants the class to remember them. 
Attention becomes the most valuable currency a teacher has. 
Dan spends it wisely. 
 Dan’s data collection is 1 of the most tangible things 
to set him apart from an average professor.  Dan gathers data 
to sequence the flow of information appropriately. His biggest 
challenge has been where to put the material on sampling dis-
tributions. This issue was at the center of his struggles as a 
PhD student. Much of statistics is about interpretation and 
judgment: subjective reasoning, not objective truths. Dan’s 
problem sets ask mostly for subjective prose, which generates 
more discussion outside of class. Students will be marked on 
how well they engage with the question, rather than whether 
they got it right. Dan wants students to talk about how they 
thought about a question in the final exam. Less than half the 
points are awarded for the ‘right’ answer. Far more are award-
ed for making the right connections. A common tactic is for 
Dan to use the results of a poll to generate conflict in class, 
asking people to persuade each other of their answers. This 
conflict is the essence of team learning: multiple competing 
views of a problem and confront rather than solve it. 
 There is a virtuous cycle between conflict and psy-
chological safety. Student conflict creates psychological 
safety, as they may feel more comfortable being wrong with 
each other. In turn, psychological safety improves the quality 
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of student debate. The stronger the learning environment, the 
greater the level of conflict it can withstand. 
 Every student has a different expectation of how 
quickly he should move through material. Dan must pay atten-
tion to the satisfaction of the students to ensure he is not deau-
thorized. Harvard maintains its reputation largely on the 
strength of its research. Top-quality teaching is rarely the main 
driver. A world-class researcher who is an average teacher is a 
much bigger draw than a world-class teacher who is an aver-
age researcher. Many professors spend time advising Presi-
dents and Prime Ministers in their home countries: especially 
in times of crisis. This can lead to the quality of teaching fall-
ing down the priority list. 
 When the heat is too low, students are in the ‘comfort 
zone’. When the heat is too high, students enter the ‘danger 
zone’. When the stress level is too high for them to think 
clearly, the practical response is to reduce the heat by taking 
out their phones. This drops them immediately down to the 
comfort zone. The ‘learning zone’ falls between the comfort 
and danger zone. This is where students are forced to think, 
but not beyond their capacity. It is important to distinguish 
between mastery, which Dan finds difficult to gauge, and en-
gagement, which is easier. “If they’re not asking questions, if 
there’s no tension between the students and the material, then 
I’m not doing my job.” He often interacts with the front row 
before the class starts, asking them about the mood in the 
class. The discussions with the front row before class, as well 
as the use of Poll Everywhere and Teachly, all give him 
data that help him to understand the invisible dynamics in 
class. To raise the heat, he can speed up the flow of infor-
mation, increase focus, create productive silences, and 
orchestrate conflict. Conversely, to lower the heat, he can slow 
down the flow of information, relax the class, give them an-
swers and avoid conflict. The goal of any discussion is to 
bring the students into the learning zone to force them to 
think. Contingency planning allows him to focus on the stu-
dents: without it, he risks distraction by the task of rearranging 
timings in class. Dan can reassert the purpose of the class in an 
attempt to raise the heat. This ability to raise and lower the 
heat, while still creating a psychologically safe learning envi-
ronment, is key to  Dan’s success: his ability to push everyone 
just the right amount so that they feel safe and comfortable yet 
perform far beyond their ability. This is a masterclass in how 
to keep students’ interest. When the class laughs, brains switch 
off for a second and recalibrate, to pay attention to the next 
topic. 
 Given that we authorize people more when they pro-
vide services we look for, lecturers who use humor tend to 
build stronger bonds. ‘Norm enforcement’ requires a raising of 
the heat when norms are broken. Silences serve in 2 contexts: 
they can increase inclusiveness and support psychological 
safety. A productive silence raises the heat by giving work 
back to the students. It creates potential energy, a tension wait-
ing for resolution. Dan also tells students he will not always 
call on the first hand raised. This allows silences to be produc-
tive, as they do not stop thinking once the first hand is in the 
air. There is an overwhelming temptation to resolve tension 
because of our need for control. We like to be in the comfort 
zone. If students can learn effectively from each other, this is 
preferable, partly because it preserves his own battery levels. 

We also see humor as a tension-resolution system. If we laugh 
about our struggles we won’t see them as a sign of failure. 
Tension is vital for learning, but in a psychologically safe en-
vironment, it is released in a way that does not demotivate 
students.  
 After each class, Dan takes copious notes and invites 
students and observers to give him feedback. The invisibility 
of learning makes progress difficult to measure. The best we 
can hope for is to get as much data as we can, adapt and iter-
ate. Dan would love to be able to do more than he can pack 
into the 75-minute class. Those leading from positions of au-
thority should protect voices of leadership without authority 
and promote psychological safety. Whenever he criticizes 
himself, he tries to come up with concrete changes to improve 
next year.  
 I started thinking from a rational, not an emotional, 
perspective, and translating it into economic policy. Only in 
classrooms with high psychological safety will students make 
strong links between the content of the class and their personal 
lives. We have a clear link between psychological safety and 
memory of ideas. 5 years after finishing the Kennedy 
School, the students remember how they felt in Dan’s class. 
There is no better way to end than having students present 
their work.  
 
[Invisible learning: true understanding of an idea is hard to see 
and measure. Explain it to a policy-maker who is not well-
versed in statistics. Teachers are very important; no other 
measured aspect of schools is nearly as important in determin-
ing student achievement. Learning is split into 2 key compo-
nents: technical and adaptive. 
 
 


