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“Since the publication of the original How Learning Works, I have returned again 

and again to its thorough and readable summaries of the most important 

research on student learning. This second edition has become an even more 

essential resource for faculty, as the authors have infused the book’s recommen-

dations with greater awareness of the social, emotional, and cultural factors that 

impact student identity and development.”

— James Lang, author of Small Teaching

“How Learning Works is a poignant and provocative book that engages meaning-

fully and intentionally with the intellectual and affective dimensions of teaching 

and learning that shape our complex and diverse higher education classrooms. 

Presenting a well- researched, relevant, and socially conscious range of cognitive 

and social principles and practices, the authors explore what it means to engage 

intentionally with students as whole beings, in a socially just, inclusive, and 

pedagogically responsible way.”

— Kasturi Behari- Leak, dean of the Centre for  

Higher Education Development, University of Cape Town

“The Second Edition of How We Learn is superb. I particularly admire its breadth 

of coverage, which includes socioemotional and cognitive components of learn-

ing. I highly recommend it for anyone at any level in education.”

— Henry L. Roediger, III, James S. McDonnell Professor of Psychology; 

Washington University in St. Louis; coauthor of Make It Stick:  

The Science of Successful Learning

“How Learning Works is the essential book on teaching and learning in higher 

education. The new edition is even better than the original. Drawing deeply on 

recent research to outline eight principles of how learning works, the authors 

provide practical guidance to put those principles into action. This book is 

smart, useful, and inspiring!”

— Peter Felten, executive director, Center for Engaged Learning,  

Elon University



“This book provides tremendous benefits to anyone who wants to engage stu-

dents and facilitate learning in a higher education context. The authors have 

pruned the extensive research about how learning works into eight principles 

and their associated implications. Each chapter contains relatable challenges and 

offers evidence- based approaches for addressing them.”

— Bonni Stachowiak, host + producer,  

“Teaching in Higher Ed” Podcast

“How Learning Works is the perfect title for this excellent book. Drawing upon 

new research in psychology, education, and cognitive science, the authors have 

demystified a complex topic into clear explanations of eight powerful learning 

principles. Full of great ideas and practical suggestions, all based on solid 

research evidence, this book is essential reading for instructors at all levels who 

wish to improve their students’ learning.”

— Barbara Gross Davis, assistant vice chancellor for  

educational development, University of California, Berkeley,  

and author, Tools for Teaching

“As you read about each of the eight basic learning principles in this book, you 

will find advice that is grounded in learning theory, based on research evidence, 

relevant to college teaching, and easy to understand. The authors have extensive 

knowledge and experience in applying the science of learning to college teaching, 

and they graciously share it with you in this organized and readable book.”

— Richard E. Mayer, professor of psychology,  

University of California, Santa Barbara; coauthor, 

 e- Learning and the Science of Instruction; author, Multimedia Learning
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In 1899, the famous American psychologist William James published a little 

book called Talks to Teachers, in which he sought to explain how to apply psy-

chology to education— that is, he sought to use what he called “the science of the 

mind’s workings” to generate practical advice for classroom teachers. At the time, 

the book was not much of a success, largely for two reasons: (1) there was a lack 

of research evidence on how learning works (i.e., the science of learning) and  

(2) there was a lack of research- based principles concerning how to help people 

learn (i.e., the science of instruction).

Much has happened in the learning sciences in the past 100 years, particu-

larly in the last few decades. We finally have the makings of a research- based 

theory of how people learn that is educationally relevant (i.e., the science of 

 learning) and a set of evidence- based principles for how to help people learn that 

is grounded in cognitive theory (i.e., the science of instruction). Indeed, these are 

exciting times if you are interested in fulfilling William James’s mission of 

 applying the science of learning to education.

The book you are holding— How Learning Works: Seven Research- Based 

Principles for Smart Teaching— is the latest advancement in the continuing task of 

applying the science of learning to education— particularly, college teaching. The 

authors are experts in helping college teachers understand how research in the 

science of learning can improve their teaching. If you are interested in what 

research in the science of learning and instruction has to say for you as a college 

teacher, then this book is for you.

The book is organized on seven learning principles— each a gem that is based 

on research evidence from the science of learning and the science of instruction. 
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The principles concern the role of the student’s prior knowledge, motivation, and 

developmental level, as well as opportunities for the student to practice, receive 

feedback, and learn to become a self- directed learner. Each chapter focuses on one 

of the principles, such as “Students’ prior knowledge can help or hinder learning.” 

Each chapter begins with a concrete scenario in college teaching that exemplifies 

the principle being highlighted in the chapter, provides a clear statement and 

rationale for the principle, summarizes the underlying research and its implica-

tions, and offers specific advice on how to apply the principle.

Consider the following scenario: You are teaching a course in your field. 

Based on years of study and work, you are an expert in your field— but you are 

certainly not an expert in how to teach others about your field. In fact, you have 

almost no training in how to teach. Yet a fundamental part of your job involves 

college teaching. You have devised a teaching style that works for you, but you 

wonder whether there is any way to base what you are doing on scientific princi-

ples of learning and teaching. This description fits many college teachers.

The book you are holding is based on the idea that you wish to consider 

taking an evidence- based approach to college teaching— that is, you wish to 

inform your instructional decisions with research evidence and research- based 

theory. Why should you take an evidence- based approach? You could base your 

instructional choices on fads, ideology, opinions, expert advice, or habit— but 

these approaches may not be ideal if your goal is to be an effective teacher. 

Admittedly, advice from experts and your own personal experience can be useful 

aids to you in planning instruction, but they may be incomplete. In taking an 

evidence- based approach, you seek to add to your knowledge base by discovering 

what works and how it works. In short, it is helpful to understand what the sci-

ence of learning has to offer you in your role as a college teacher.

Where should you look for help in improving your college teaching? 

Consider three common choices:

Sources that are too hard: You could try to digest research articles in the field of 

learning and instruction, but you might find them somewhat tedious and 

perhaps daunting. This approach is too hard because it focuses on scientific 

evidence without much focus on how to apply the evidence to teaching.

Sources that are too soft: You could read self- help guides that offer practical advice 

that is not necessarily based on research evidence or research- based theory. 

This approach is too soft because it focuses on practical advice without sup-

porting evidence or theory to back up the advice.
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Sources that are just right: You could read this book, which synthesizes empirical 

research evidence and research- based learning theory into practical advice for 

how to improve your college teaching. In short, the strength of this book is 

that it combines research evidence and practical advice to produce an 

evidence- based approach to improving your college teaching. If you are inter-

ested in what the science of learning has to contribute to your college teach-

ing, then this book is for you.

What should you look for in this book? In reading this book, I suggest that 

you look to make sure that it meets four basic criteria for applying the science of 

learning to your college teaching:

Theory- grounded: the advice is grounded in a research- based theory of how people 

learn.

Evidence- based: the advice is supported by empirical research evidence showing 

how to help people learn.

Relevant: the advice has clear and practical implications for how to improve your 

teaching.

Clear: the advice is understandable, concrete, and concise.

As you read about each of the seven basic learning principles in this book, 

you will find advice that is grounded in learning theory, based on research evi-

dence, relevant to college teaching, and easy to understand. The authors have 

extensive knowledge and experience in applying the science of learning to college 

teaching, and they graciously share it with you in this organized and readable 

book.

I congratulate you for your interest in improving your teaching and com-

mend you for taking the important step of reading this book. If you want to 

improve your teaching, it is useful to understand what research says about how 

learning works and about how to foster learning. In light of these goals, I wel-

come you to the feast of evidence- based advice you will find in this volume.

Richard E. Mayer

University of California, Santa Barbara
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P R E F A C E  T O   T H E 
S E C O N D  E D I T I O N

When we wrote the first edition of this book, we all lived in the same 

 mid- sized city in the Mid- Atlantic and worked at the same institution, a 

 mid- sized university with a reputation for excellence in technical and creative 

fields. A lot of mids, in other words. Since then, a great deal has changed, not 

only in the world and in higher education but also in our own lives.

Michele became the director of a teaching center at a southern state uni-

versity, considerably less resourced than what they had been used to, making 

strides in spite of those conditions but grappling with issues of salary compres-

sion and sometimes even salary inversion. The demographic makeup of the stu-

dent body was much more diverse, with social attitudes spanning the full political 

spectrum. Class sizes were large and teaching assistants scarce, and faculty mem-

bers struggled to put recommended teaching strategies into practice, simply 

because the administrative and grading burdens were too great. Michele encoun-

tered undocumented students and students living in poverty and began to better 

appreciate the precarity of their lives and its effect on their studies: students who 

had to skip class to avoid a police roadblock or make a court appearance, for 

instance. While the students were bright and dedicated, a few included veterans 

grappling with PTSD and students whose previous education was so insufficient 

they could not manage college classes. Through rapidly changing institutional 

leadership, Michele’s campus made the national news multiple times over con-

troversies about free speech and accusations of racism. A state law allowing guns 

in unrestricted areas of campus raised safety concerns for educators who taught 

controversial subjects. Long interested in yoga, Michele began to integrate their 

yoga practice into their work to foster a more compassionate, holistic, and radi-

cal approach to supporting faculty.

Marsha stayed at the university where we all first met, but she moved into 

new administrative roles and collaborations. Many of these collaborations 

focused on the intersections of learning and technology, specifically the uses of 
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learning analytics. She developed several novel technologies to enhance students’ 

learning and metacognition. At the same time, her personal experiences with fac-

ulty and students from different backgrounds shifted her outlook on teaching 

and learning. She encountered students who, despite attending an elite institu-

tion, regularly confronted food insecurity. She witnessed colleagues with disabil-

ities, trans colleagues, and colleagues from minoritized groups navigating the 

entrenched hierarchies and rigid norms of institutions that were not designed 

for them, and in fact were sometimes openly rejecting. When she read the results 

of a qualitative study of students’ experiences related to diversity and inclusion 

on her campus, she found the stories painful to read.

Meanwhile, Mike and Marie moved out of academia (temporarily) and 

into the business world, working together at a global education start- up. Their 

positions took them overseas to countries from Kazakhstan to India to Colombia 

and gave them a deep appreciation for the ways in which education and culture— 

not to mention politics and economics— are intertwined. Their work also intro-

duced them to the fast- paced, competitive culture of business, which is so 

strikingly different from academia. In the process, they learned communication 

and marketing skills that are relevant to teaching and learning yet rarely part of 

academic training. Eventually, both found their way back to academia.

Marie joined the faculty in a school of medicine, coming to better appreci-

ate the needs of adult learners in professional schools as well as the different 

forms of teaching that characterize clinical preceptorship, mentorship, and even 

team science. Her involvement in collaborations with Minority Serving 

Institutions and Hispanic and Native American Centers of Excellence disrupted 

her assumptions about how different institutions and institutional cultures 

operate and widened her understanding of the issues facing faculty members and 

students from different backgrounds. At the same time, she became deeply 

involved in online program development and the factors that make for engaging, 

rigorous, and creative online learning.

Mike returned to academia as an administrator, leading online education 

and faculty development initiatives at several universities, each with a distinctive 

institutional flavor. Guiding institutional strategy and working with a large, 

diverse staff widened his understanding of the roles and responsibilities of insti-

tutions of higher ed. At the same time, watching his own child progress through 

the school system and learn new skills, both academic and non- academic, has 

made him appreciate learning— and the learning principles featured in this 

book— in new ways.
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At the same time, the world changed radically around us and higher edu-

cation itself shifted in seismic ways. Demographic changes— a shrinking pool of 

college- aged students and population shifts to the southern and western parts of 

the country— left many institutions of higher education scrambling for students. 

To attract applicants, many doubled down in an arms race of campus amenities, 

sometimes to the detriment of academics. Some colleges and universities, unable 

to compete, folded. Greater ideological division in the country prompted more 

scrutiny of academic institutions through state boards of regents and other over-

sight agents. Declining state educational budgets led public institutions to 

tighten their belts, replacing tenure- track faculty with less-expensive adjuncts, 

increasing class sizes, and cutting programs. Competition from industry and 

alternate forms of training and credentialing forced academia to develop new 

business models and offerings, including “unbundled” degree programs, massive 

open online courses (MOOCs), micro- credentials, bootcamps, continuing and 

professional education units, and programs to engage alumni under the banner 

of “lifelong learning.” New technologies entered (and left) the scene, changing 

the way instruction was delivered as well as the pressures on faculty. The rise of 

online programs brought new ways to reach students but with them a host of 

new challenges, both pedagogical and administrative.

And, of course, COVID- 19 rocked higher education. As fears of the virus 

intensified, institutions closed their physical facilities and sent students home. 

Courses moved suddenly to remote delivery, only to move back to the physical 

classroom, then back online based on the shifting public health situation. 

Administrators, faculty members, and students learned to pivot quickly to keep 

up, developing more agility than they knew they had. But as students joined 

classes from home, universities struggled to justify their high cost and maintain 

relevance. A slew of questions arose: Would higher education remain online? 

What would this mean in terms of inclusion and access? Were physical campuses 

and in- person learning even necessary? What could universities offer that justi-

fied the increasingly high cost of a degree?

The murder of George Floyd, Breonna Taylor, and so many others at the 

hands of police brought to the surface a long overdue racial reckoning. The after-

math has left many institutions interrogating the role they should play in a mod-

ern democracy, and committing to dismantling structural bias and injustice 

more intentionally (and, one would hope, sincerely). Diversity, equity, and inclu-

sion initiatives became more extensive and sophisticated. The #MeToo move-

ment sparked deeper conversations about gender and power, and a nationwide 
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explosion of interest in more fluid expressions of gender and sexual identity 

changed the conversation on college campuses— with a subsequent backlash. At 

the same time, the country saw the proliferation of misinformation, disinforma-

tion, and conspiracy theories. We saw verifiable facts discounted as “fake news,” 

accuracy devalued in favor of personal opinion, and fabrications legitimized 

under the guise of free speech. As some legislatures capitalized on the confusion 

and fear of the moment to dictate what could and could not be taught in public 

universities, educators struggled with the assault on academic freedom and 

mourned what often felt like a loss of meaning in their work. Students and their 

families, for their part, have been buffeted by the turmoil, left with spiraling stu-

dent debt from the rising cost of higher education, and a growing sense of cyni-

cism about the cost of education relative to its value.

Throughout these social shifts— and sometimes in direct response to 

them— the research on learning evolved, providing empirical evidence where 

there were once just anecdotes and hunches, debunking long- standing assump-

tions about teaching and learning, and expanding into new areas of inquiry. The 

terminology of learning research— cognitive load, social presence, stereotype 

threat, growth mindset— moved into the mainstream, although many lessons 

from the learning sciences have yet to make their way into classroom practice.

The sum of these changes— in our own lives, the larger landscape, and the 

learning sciences— prompted our decision to rethink How Learning Works. To be 

clear, we are immensely proud of the first edition; however, we are not blind to its 

limitations. While we had aimed to be research- based, the research we referenced 

was, understandably, only in English. The studies we included were conducted 

largely with traditional- aged college students and not the broad population of 

students attending colleges and universities today. Our cases and strategies were 

predicated on our own experience teaching at an elite university. Indeed, the very 

definition of learning we used was steeped in Western thought and embedded in 

the cultural currents of the early 2000s. We were not fully cognizant then of how 

fully our perspectives were shaped and constrained by our cultural, linguistic, 

and institutional context. We are more so now.

So it is time for an update.

We have made significant changes in the second edition. Most notably, we 

have expanded from seven to eight principles, which has enabled us to delve more 

deeply into the social and emotional components of learning. A brand-new chap-

ter (Chapter 1) explores individual differences among learners, and the intersec-

tions of identities and backgrounds that shape how students enter, respond to, 
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and shape the learning environment. A reworked chapter (Chapter 7) investigates 

more fully the ways that instructors can shape the climate of their courses to 

make students feel included or marginalized— and the implications for learning 

and performance. Across all eight principles, we updated the research previously 

discussed while integrating new areas of research. Wherever possible, we applied 

a diversity, equity, and inclusion lens, exploring issues of power, identity, and 

belonging as they relate to teaching and learning. We have also referenced a 

broader range of institution types and student populations than in the previous 

edition and incorporated case studies and strategies relevant to emerging educa-

tional technologies and online and hybrid learning modalities.

As we have worked together, comparing notes from our experiences since 

writing the first edition, we have rediscovered how enduring the principles elabo-

rated here are. They have proven to be as relevant in skill- oriented professional 

schools as they are in highly theoretical undergraduate courses, as applicable in 

large classes as in small, as important online as in person. Moreover, when we 

have presented the principles in our travels around the world, they have always 

resonated with our audiences. So much so, in fact, that How Learning Works has 

been translated into Arabic, Chinese, Japanese, Korean, Italian, and Spanish. We 

cherish the fact that our work is being used to spark conversations about teach-

ing and learning around the world.

In closing . . . . .

One of the great joys of writing the second edition of this book was the 

opportunity for the four of us to reconnect with one another and reignite a col-

laboration we value deeply. Our original coauthor, Susan A. Ambrose has since 

retired and did not rejoin the effort. But the fun we had working together this 

time reminded us of the fun we had the first time.

We hope you enjoy the second edition of How Learning Works as much as we 

enjoyed writing it.

Marsha, Michele, Mike, and Marie




