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CHAPTER  1

Introduction

Here are two questions that I ask my college students every semester. After 
you answer each question, I’ll share their answers with you. You might be 
surprised! 

First, think back through your education in high school and college: 

Did you ever get an A in a class, and then a month later, you’d 
forgotten everything you’d learned?

When I ask this question in my classes, all of the students raise their 
hands. They do it quickly, without hesitation. They look around, and they 
see everyone else’s hands in the air. They smile knowingly; they’re not sur-
prised. They think this is just the way school is. In fact, they’re right; studies 
repeatedly show that students, even the best students, don’t retain what they 
learn in school. 

Here is the second question:

Did you ever get an A in a class, but you didn’t understand anything 
you were learning?

When I ask the second question, students are quiet at fi rst. They look 
around the class nervously. A few tentatively start to raise their hands. Sev-
eral other hands slowly go up. As each student realizes that they’re not the 
only one, almost all of them gradually raise their hands. This time, they 
seem surprised. Many students think that they were the only one who didn’t 
understand the material, and they’re embarrassed to admit it. I quickly re-
assure them that I expected everyone’s hands to go up. That’s because re-
searchers have found that in today’s schools, even the students who do well 
on tests often don’t understand the material. 

All of us have experienced wonderful classes and great teachers. We 
learned a lot of valuable things that we still remember. But the raised hands—
and possibly your own answers—show that everyone has had at least one 
class that was taught ineffectively. In fact, you probably had a lot of classes 
like this because many schools use an ineffective pedagogy that I call in-
structionism. In instructionism, the teacher “instructs” the students, telling © H
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2 The Creative Classroom

them what she wants them to learn. The students do their best to memo-
rize that knowledge, and later they demonstrate that they’ve “learned” by 
taking a test. But when students are taught with instructionism, they learn 
only superfi cial facts and procedures (P. C. Brown, Roediger, & McDaniel, 
2014). Students in these classrooms use only the simplest levels of cognitive 
processing as they learn (Chen & Yang, 2019; Lamb, 2003; Thomas, 2000). 
As a result, they learn what I call shallow knowledge. Good students can 
remember shallow knowledge just long enough to do well on the test, but 
they almost all forget it right after the test is over. 

I know my students are going to raise their hands when I ask these two 
questions; they always do. That’s why I’m pretty sure that you answered 
“yes” to both questions. But even though I’m not surprised, I never stop be-
ing sad. It’s bad enough that students don’t remember and don’t understand 
what they learn. But what concerns me most is that students don’t learn in 
ways that prepare them to be creative. 

You can’t be creative with shallow knowledge. If we only teach shal-
low knowledge in science, or history, or math, then our students won’t be 
prepared to be creative in those subjects. All of our research shows that it’s 
not enough to teach “creativity” as a general ability, if at the same time 
you keep teaching shallow knowledge in all of the subjects. The best way 
to teach creativity is to teach creative knowledge in all subjects. When you 
learn creative knowledge, you understand what you’re learning. Creative 
knowledge is adaptable; you can apply it to new situations and use it outside 
of school. When you’re given a problem you haven’t seen before, creative 
knowledge prepares you to approach it using a deeper understanding of the 
material. Learning scientists know how to teach for creative knowledge in 
every subject, and my goal in this book is to help you use this research to 
design your own creative classroom (e.g., Bransford, Brown, & Cocking, 
2000; Darling-Hammond et al., 2008; Mayer & Alexander, 2011; Pellegri-
no & Hilton, 2012; Sawyer, 2014). 

When I ask my students the two questions presented above, their an-
swers make it painfully obvious that in instructionist classrooms, even the 
best students don’t learn for understanding. Learning sciences research con-
fi rms that this isn’t unique to my classes or to my two questions. For exam-
ple, take a look at these two test items, both of which can be solved using a 
fairly straightforward application of the Pythagorean theorem (items quot-
ed by Wiggins & McTighe, 2005, p. 42). 

From the New York State Regents Exam:
To get from his high school to his home, Jamal travels 5.0 miles 
east and then 4.0 miles north. When Sheila goes to her home from 
the same high school, she travels 8.0 miles east and 2.0 miles south. 
What is the measure of the shortest distance, to the nearest tenth of 
a mile, between Jamal’s home and Sheila’s home? (The use of the 
accompanying grid is optional.) 
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Introduction 3

From the National Assessment of Educational Progress  (NAEP) 12th-grade 
mathematics test: 
What is the distance between the points (2,10) and (-4, 2) in the xy 
plane? The fi ve multiple-choice options include: 6, 8, 10, 14, and 18. 

The students who take these tests have all been taught the Pythag-
orean theorem. Many of them got an A grade on that material. So it’s 
shocking that only about 30% of test takers got the right answer. That’s 
horrible, especially when you realize that even if everyone just picked at 
random from among the fi ve possible answers, 20% would get it right! A 
similar question appears on the Massachusetts Comprehensive Assessment 
System  (MCAS) 10th-grade math test, with similarly bad results. More 
students got this question wrong than any other question on the MCAS 
test. Even though the above questions can be easily solved using the the-
orem, they’re posed in a slightly different way than students learned in 
class. The students had memorized the formula, but only in a shallow way. 
They might be able use their shallow knowledge to solve the problems 
they were given in the classroom, but on the Regents, NAEP, and MCAS 
tests they weren’t given the same simple problems they had in class (Wig-
gins & McTighe, 2005, pp. 42–43).

Most students in the United States can’t do these problems, even though 
every state standard includes the Pythagorean theorem as an important 
learning outcome in math. The problem is that the formula x2 + y2 = z2 is 
taught as a rule that you use on a certain type of classroom problem, a rule 
that you use over and over to solve 30 identical problems on a worksheet. 
But if you remove just a few simple cues—even though they don’t change 
the underlying structure of the problem—students can’t do it. It’s because 
the students didn’t understand what they were learning. 

Performance on the NAEP shows that students, in general, can do 
low-level shallow-knowledge tasks, but almost all of them are weak in high-
er-order understanding. And it’s not only in math; students perform just 
as badly when they’re tested on social studies topics—like honor, manifest 
destiny, immigration—or science topics, like the water cycle (Wiggins & 
McTighe, 2005, pp. 43–45).

�

In 1900, about 95% of jobs were low-skilled and required workers to fol-
low simple procedures that were designed by others. Today, less than 10% 
of jobs are like this. We live in a creative age, and any activity that doesn’t 
involve creativity will soon be automated. Working-class factory jobs have 
been taken over by computers and robots. With recent advances in artifi cial 
intelligence (AI), many white-collar jobs will be automated next (see, e.g., 
Partnership for 21st Century Skills, 2019; Pink, 2005; Trilling & Fadel, 
2009; Wagner, 2012a).1
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4 The Creative Classroom

If we’re only teaching our students shallow knowledge, then we’re 
wasting their time and ours. Our students need creative classrooms, not 
old-fashioned instructionist classrooms that fi ll our students’ heads with 
shallow knowledge. In Chapter 3 I describe a research-based pedagogy 
that I call guided improvisation .2 The pedagogy is improvisational because 
teachers give students freedom to explore the subject and create their own 
understandings. The learning benefi ts of free and playful exploration are 
supported by constructivist research; this is the essence of progressive ed-
ucation movements from Maria Montessori to John Dewey. Many critics 
have attacked these progressive, constructivist approaches, claiming that 
they ignore standards, curricular goals, and assessments. Creative education 
is often associated with unconstrained exploration and personal expression, 
but I’ll show that students learn creative knowledge more effectively if their 
classroom activities are constrained and structured (Sawyer, 2011a). Impro-
visational knowledge construction must be guided so that each student’s 
learning pathway leads to important subject-area learning outcomes, and 
the class reaches its curricular goals. 

This book shows how to develop curricula, lesson plans, and instruc-
tional strategies that provide students with the freedom they need to con-
struct their own knowledge, guided so that they learn the subject-area 
knowledge that’s required by state and national standards. I hope that all 
schools become places where students learn creative knowledge in every 
subject, instead of the shallow knowledge of instructionism. 

In creative classrooms students experiment with their developing knowl-
edge. As they experiment, they learn how to apply what they learn to the 
next unit’s information. They learn how to use their knowledge to approach 
new challenges. They learn how to think beyond the information they’re 
given. They learn to approach new problems and fi nd creative solutions. 
Creative knowledge is deep, connected, and adaptable. 

Guided improvisation isn’t easy, especially for beginning teachers. It’s 
hard to balance structure and freedom. You’ll face the teaching paradox: 
How can you give students the freedom advocated by progressive educators 
for almost a century, the freedom that’s needed for creative learning, and at 
the same time guide their learning improvisations with structures? In Chap-
ter 4 I provide practical advice for how teachers can address the teaching 
paradox. 

In every chapter I’ll tell stories about schools that are fi lled with cre-
ative classrooms. I’ll introduce you to teachers who guide their students’ 
learning improvisations. My examples come from rural and urban schools, 
and affl uent suburban districts and inner cities. Guided improvisation can 
work with all populations and neighborhoods. In fact, there’s some evi-
dence that it’s even more effective with students who haven’t done well in 
traditional schools. All of these schools have been wildly successful. Student 
learning outcomes are high, both on new measures for creative knowledge, © H
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Introduction 5

but also—perhaps surprisingly—on the shallow knowledge that they were 
supposed to learn better through instructionism. 

�

Most of us spent our whole lives in instructionist schools, so it’s not surpris-
ing that most people think this is just the way schools are. When you ask 
someone to defi ne learning, they almost always describe instructionism. For 
example, they say that you learn by listening to the teacher. They describe 
sitting in front of all-knowing teachers who tell them what they need to 
know. I recently read a fascinating study in which researchers asked chil-
dren to draw pictures of a teacher. Almost all of the children drew a woman 
standing in front of a blackboard or desk, pointing at the board or lecturing 
to the class (Weber & Mitchell, 1995). 

Many preservice teachers start their programs with instructionist views 
of teaching (Donaldson, 2018; Patrick & Pintrich, 2001; Richardson, 1996; 
Wideen, Mayer-Smith, & Moon, 1998). When psychologist Stacy DeZut-
ter (2008) asked preservice and practicing teachers to draw sketches of a 
teacher, their sketches were no different from the children’s! As you read this 
book, I hope that you’ll refl ect on your own assumptions about teaching. 
After all, you’ve experienced a lifetime of instructionist teaching, just like 
my college students. My goal is to show you a new and better way of teach-
ing: guided improvisation for creative knowledge. 

In Chapter 2 I draw on the latest research in learning and in creativity 
to describe what creative knowledge looks like. 

• Creative knowledge is deep knowledge—a conceptual understand-
ing of the basic principles and theories of the subject that underlies 
and provides context to shallow knowledge. 

• Creative knowledge is big knowledge—a broad understanding of a 
subject. It brings together a lot of different shallow knowledge in a 
conceptual system, an explanatory framework, a rich and elaborat-
ed model. 

• Creative knowledge is connected knowledge—each piece of small 
knowledge is linked to many others, in the same subject and also 
across disciplines, in a network of related knowledge. 

Shallow knowledge, no matter how much of it students learn, doesn’t 
support creativity. It’s almost impossible for a student to learn how to be 
creative in an instructionist classroom. In creative classrooms, in contrast, 
students learn creative knowledge in every subject, and they’re prepared to 
go beyond what they’ve learned.

Shallow knowledge has its uses. In the distant past most students 
didn’t have access to books or to a library. Without communication © H
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6 The Creative Classroom

technology—like phones or the Internet—it wasn’t always easy to fi nd 
someone else who knew the information you needed, so you had to know 
it yourself. Memorizing information was a large part of being educated. 
But today, memorizing shallow knowledge is just about worthless. With 
today’s Internet, everything that can be memorized is a quick search away. 
In 2002 fi ve exabytes of new information was created, more than 500,000 
times the print collection of the Library of Congress. From 1999 to 2002 
the new information produced was about the same as all of the information 
produced by humankind up to 1999. Today, the amount of technical infor-
mation doubles every 2 years (McCain, Jukes, & Crockett, 2010; Varian & 
Lyman, 2003).

Today’s mission for teachers is to prepare students to thrive in the 21st 
century. But we can’t ask teachers to do it alone. Teaching with guided 
improvisation is hard, and teachers need to be supported by a learning com-
munity that includes school leaders and parents. Almost everything about 
schools for creativity is different: culture, leadership, assessments, and struc-
tures. In Chapter 5 I describe the new kind of schools that teachers need to 
support them in the important task of teaching for creativity.

TEACHING WIT H GUIDED IMPROVISATION

To realize their creative potential, students need to learn for creative knowl-
edge in each subject. Every class needs to be taught for creative learning 
outcomes. That’s because creative ability is domain-specifi c. To be creative 
in a subject, you need creative knowledge in that subject (cf. Pellegrino & 
Hilton, 2012, on “deeper learning”). For example, learning to create in art 
doesn’t increase a student’s creativity in math (Hetland & Winner, 2004). 
Learning to be creative in math doesn’t increase a student’s creativity in 
biology. That’s why our students need creative classrooms in every subject.

There’s a lot of talk today about 21st-century skills, including critical 
thinking, communication skills, and creativity. Politicians, business leaders, 
and even parents are asking schools to teach for creativity. Some school 
leaders respond by adding a creativity course or more arts courses. I’m an 
advocate of arts education, but if a school remains instructionist at the core, 
arts education alone can’t solve the problem. Trying to teach creativity in an 
instructionist school is like using a Band-Aid to fi x a broken leg. We have to 
attack the root of the problem: We have to transform schools into creative 
learning organizations where students and teachers create knowledge, every 
day and in every subject.

Shallow knowledge is often defended by people who argue that it’s 
aligned with mandatory high-stakes tests. But students who are taught for 
creative knowledge do just as well, if not better, on today’s tests of shallow 
knowledge. In creative classrooms students learn more, and they learn it © H
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Introduction 7

better. But because today’s tests only measure shallow knowledge, the dra-
matic failings of instructionism aren’t always visible. When students are 
assessed with these tests, they can get As even when they don’t learn for 
retention, even when they don’t understand the material, and even though 
they can’t be creative with what they’ve learned. 

My good news is that you don’t have to make a choice between teaching 
for creativity and teaching for subject-area knowledge. Guided improvisation 
leads to creative knowledge, and it also results in better subject-area knowl-
edge. When students learn creative knowledge, they also learn shallow knowl-
edge better (Mayer, 2010; Pellegrino & Hilton, 2012). They retain it better, 
they understand it better, and they can adapt it to new problems. In Chapter 5 
I describe new assessments that reveal creative knowledge, and I describe how 
schools can start using these assessments to support creative learning.

Throughout this book, I give examples of schools that have succeed-
ed with creative classrooms—primary schools, secondary schools, and col-
leges. I also give examples of creative learning outside of school, in places 
like makerspaces and interactive science centers, where learners have a lot 
of room to improvise. These environments have much less structure than 
schools could ever have. But even so, I think that teachers can learn a lot 
from these innovative environments. They show us the potential of guided 
improvisation for creative learning. Teachers can adopt some of the im-
provisational features of informal learning environments, while adding the 
structure needed to guide student activities toward required subject-area 
learning outcomes.

Kill the Lecture! 

In 2002 a new college was created from the ground up: Olin College of 
Engineering, in Needham, Massachusetts (www.olin.edu; also see Wag-
ner, 2012a, Chapter 5). Olin has a radical vision for engineering education: 
Abolish the instructionism of large lecture halls and teach for creative 
knowledge through guided improvisation. Olin is an incredible success sto-
ry; engineering educators from all over the country are visiting to see how 
they do it. Olin’s founders realized that in most colleges, engineers weren’t 
learning creative knowledge. Students sat in lectures where they memo-
rized decontextualized facts. Before the college opened, the newly hired 
faculty had to retrain themselves to teach with guided improvisation. They 
developed a hands-on, interdisciplinary approach, aligned with the creativ-
ity of engineering practice. Guided improvisation is now being increasingly 
adopted by engineering schools across the U.S. To help these innovative 
engineering schools teach for creativity, Purdue University created the 
fi rst-ever School of Engineering Education in 2004 (engineering.purdue.
edu/ENE). 
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8 The Creative Classroom

FACING THE TEACHING PARADOX

Teacher s face constraints that are often mandated by law, district adminis-
tration, or state and federal guidelines. They limit what teachers can do in 
classrooms (Olson, 2003). How can anyone teach with guided improvisa-
tion in the face of so many structures? This isn’t a new problem; there has 
always been a tension between teacher professional autonomy and institu-
tional constraints (e.g., Cochrane-Smith & Lytle, 1999; Darling-Hammond, 
1997; Ingersoll, 2003). The tension exists within instructionist classrooms, 
too, but in creative classrooms, dealing with structures is signifi cantly more 
challenging—because structure and improvisation are always in tension. I 
call this the teaching paradox, and in Chapter 4, I’ll show you how to de-
velop lesson plans and instructional strategies that foster creative learning, 
even in the presence of constraints. 

Many schools have successfully taken on this challenge, like the York 
School in Monterey, California (Creason, 2017). The York School is a strong 
advocate of guided improvisation for learning and creativity. The whole 
team—teachers and school leaders—realize that what they’re doing is very 
different from the instructionism that you fi nd in most schools. The school’s 
leaders have learned that when a new teacher joins the staff, they often start 
out using instructionist techniques. For many new hires, guided improvisa-
tion can seem like “wishy-washy land,” according to Kevin Brookhouser, 
Director of Technology at the York School. These new teachers don’t stick 
with instructionism because they’re stubborn or incapable of change. After 
all, Brookhouser has hired them because they’re great teachers. They truly 
want their students to learn, and they teach that way because they believe 
it’s best for their students. Brookhouser understands this: “Teachers really 
want to do the right thing, and it’s easy to recognize that you’re doing the 
right thing when you’re following a structured curriculum, you know, pull-
ing out a box of the curriculum, and you got these worksheets and you got 
these quizzes, and you’ll be like ‘I know I’m doing my job. I’m doing the 
right thing.’” Teachers who have been through this personal and professional 
transformation are honest: it’s not easy. The York School supports teachers 
through an onboarding process that mentors them in guided improvisation. 

Lynn Stein, a professor at Olin College of Engineering, says “You have 
to have a different notion of yourself and your role [as a teacher]. Being the 
‘sage on the stage’ is problematic when you’re trying to encourage intrinsic 
motivation and encourage students to have ownership of their learning. . . .
It’s hard to make the shift to being the ‘guide on the side,’ though. Giv-
ing up control is a huge issue for many teachers who are used to the old 
way” (Wagner, 2012a, p. 161). Another Olin professor, materials scientist 
Jon Stolk, said: “Traditional classrooms are all about instructor control. 
You tell students what’s important to learn and why, and then you evaluate 
them. . . . Faculties over the ages have based their sense of competence on © H
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