
EDUCATION

Even young students can develop vital 
critical thinking skills when they have access 
to rich content, meaningful opportunities 
to practice, and guided instruction. 
Critical thinking—evaluating and analyzing data to make informed 
judgments—is essential in both the classroom and everyday life. 
Teaching critical thinking skills in the elementary grades is often an 
afterthought—if it’s a thought at all. 

Veteran primary teacher and instructional leader Erin Shadowens 
proposes that students of all ages benefit when teachers expand the 
definition of what is possible by engaging young learners with real 
challenges and supportive, accessible learning environments. 

In Critical Thinking in the Elementary 
Classroom, Shadowens

•	 Explores the concept of
critical thinking, clarifies 
misunderstandings, and delves
into relevant research.

•	 Introduces the Critical Thinking 
Framework to help nurture deep 
thinking in the context of content-
focused lessons.

•	 Presents case studies of the 
framework in action.

•	 Shows how to apply the 
framework at the unit and 
lesson levels, addressing 
common instructional pitfalls 
along the way.

•	 Describes how a “virtuous 
cycle” of assessment
and feedback promotes 
academic achievement and 
critical thinking.

•	 Illustrates how to foster an
intellectual community with
young learners.

Ultimately, this book guides elementary teachers in supporting students to 
think deeply about rich content, make insightful connections, and address
issues in broader, more meaningful ways, both in and outside of school.
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1 

INTRODUCTION

In 2010, the National Governors Association and the Council of Chief State 
School Officers finalized and released the Common Core State Standards—a 
breakdown of grade-level learning expectations in English language arts 
(ELA) and math for grades K–12. Many states rapidly moved to adopt these 
standards, seeking to raise the achievement of all students across the United 
States.

These sets of standards appeared in an environment concerned with 
developing “21st century skills.” Incorporated in the mission statements of 
countless educational institutions, the term 21st century skills suggests a 
change from education’s status quo, implying that the evolution of technology 
and industry in the new millennium demands an updated vision for what and 
how students learn in school. When we search “21st century skills” online, 
the first few results link to webpages listing skills such as critical thinking, 
creativity, collaboration, and problem solving—and critical thinking nearly 
always tops the list.

Popular arguments for the Common Core standards still resonate today. 
Proponents appreciate their nationwide consistency and clear guidance for 
schools and teachers. Yet their rollout championed an even more compelling 
argument: that the shift to these standards would set America’s children on a 
path toward the grand prize of education—they would learn not only what to 
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think but how to think; through mastery of the standards, they could become 
critical thinkers (Los Angeles Daily News, 2017). While no one in education, 
including the Common Core developers, ever purported to find a panacea for 
all of the field’s ills, the standards certainly inspired a great deal of optimism. 
Teachers reported seeing a shift in the depth of thinking in their class, even 
when they struggled with the new standards (An & Cardona, 2019).

Behind most comprehensive projects to improve education, such as 
the Common Core, are two aims: raise overall achievement and foster crit-
ical thinking in young people. The latter aim tends to overwhelm the first. 
Many—philosophers, politicians, principals, teachers, parents, community 
members—identify the ability to think critically as the ultimate objective of 
an education. Stakeholders hunger for a magical recipe with a few discrete 
ingredients that will lead to widespread, if not universal, critical thinking. 
The concept of critical thinking evokes a number of literary clichés—say, the 
Holy Grail or Melville’s white whale—all with common characteristics: some-
thing fantastic but almost indefinable; hard-sought but elusive.

It’s often easier to point out the absence of critical thinking than its 
presence. Consider one of the released questions from the 2018 international 
PISA assessment, taken by 15-year-olds around the world (Organisation for 
Economic Co-Operation and Development [OECD], 2019). Students first 
read the webpage of a business that sells dairy products, then an article from 
a health-focused website. The first article extolled the benefits of drinking 
cow milk, while the second article warned the reader that the benefits may be 
oversold if not incorrect.

PISA questions are ranked 1–6 based on their difficulty, with 1 represent-
ing the least difficult and 6 the most difficult. Based on students’ responses, 
they are given a Level 1–6 score, which represents the types of questions they 
were able to answer. Level 1–3 questions may ask about the main idea and fac-
tual points in the article. As the levels increase, so does the question difficulty 
(OECD, 2016). A Level 5 question has students categorize statements from 
both texts as either “Fact” or “Opinion.” What were some of the statements? 
“Drinking milk and other dairy products is the best way to lose weight,” and 
“Several studies have questioned the bone-strengthening power of milk.” The 
first clearly describes an opinion because it uses a subjective word like best. 

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



3Introduction 

The second statement states a fact about several studies but withholds any 
judgment on whether the studies are correct.

Only 13.5 percent of assessed students from the United States scored at 
a Level 5 or 6 in reading, the highest scores. A vast majority of test-takers 
struggled to answer questions like the fact and opinion ones described above.

What does this mean in practice? While it may not be necessary for many 
students to do well on the higher-difficulty questions, especially if the types 
of questions do not assess relevant knowledge or skills, the results should still 
give us pause. Individuals regularly consult information found from a wide 
variety of sources similar to the websites in the PISA questions. The ability 
to synthesize and critique that information matters, and it is concerning how 
many young people just a few years away from adulthood and voting struggle 
to do so. At a minimum, the inability to sort commonly encountered facts 
and opinions shows a decisive lack of critical thinking skills.

Since the widespread adoption of Common Core Standards more than 
a decade ago, the tenor of the standards discussion in the United States has 
changed, largely as a result of student performance on international and 
national standardized tests such as PISA and the National Assessment of 
Educational Progress (NAEP). The NAEP, known as “the Nation’s Report 
Card,” assesses 4th, 8th, and 12th graders across the country every two years. 
In 2019, approximately 600,000 students took the exam in English language 
arts and math. The NAEP results that year painted a bleak picture of student 
performance about a year before the COVID-19 pandemic caused lockdowns 
and major disruptions to the learning experiences of millions. Between 1992 
and 2009, test scores in reading and math rose steadily; however, since 2009, 
test scores in reading and math have either stagnated or dipped. Math scores 
at the 25th percentile have particularly declined (Loveless, 2022), which 
means that the lowest performing students are falling further and further 
behind their peers. The most recent release of NAEP scores from spring 2022 
showed the most severe decline in the performance of 9-year-olds since 1990 
(NAEP, n.d.). For proponents of the Common Core, the correlation of under-
whelming NAEP scores and the adoption of new standards is unsettling. 
While it would be easy to point fingers at school closures and remote learn-
ing, the downward trends predated the COVID-19 pandemic.
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The question of how to develop critical thinkers is as pressing as ever. 
In fact, the concerns about critical thinking are arguably more pronounced 
today than they were two decades ago. Political polarization and the prolif-
eration of news sources have led to concerns about misinformation, media 
literacy, and the degradation of civic discourse. So how can educators address 
critical thinking in schools and classrooms? Despite a decades-long effort to 
raise the achievement of all students and innumerable articles bemoaning the 
state of American education, claiming there is a simple response to the ques-
tion seems foolhardy. In a world where American schools do not equitably 
teach reading and math, we are left wondering if it is even possible to develop 
critical thinking in school.

   

Those two words—critical and thinking—can lead us astray. Critical com-
prises many meanings, such as critique, deconstruction, analysis. The term 
critical leads some to think of critical thinking in the negative, as if it only 
works to pull things apart rather than put them together. In fact, both of these 
meanings matter a great deal. The word thinking can also mislead. Thinking 
acts as both a noun and a verb. It implies that thinking is one single thing—
both a process and state of being, an entity that either is or is not critical.

But critical thinking is not one, or even a set of, stand-alone processes. 
What we call critical thinking is an emergent property of building knowledge 
and expertise. The Stanford Encyclopedia of Philosophy likens an emergent 
property to a tornado, which emerges from complex interactions among dust, 
debris, and cold fronts. The tornado becomes its own entity, both distinct 
from and dependent on all its parts (O’Connor, 2021). Much of what we call 
critical thinking similarly depends on the interaction of many elements.

To create the conditions where critical thinking can emerge, elementary 
educators need a mindset shift. Too often, assumptions about the capacities 
of young students act as barriers. Some educators use the terms develop-
mentally inappropriate and too advanced to dismiss introducing students 
to rich novels, science, history, geography, and complex tasks at a young age. 
Standards are more often used as the ceiling for what students can do rather 
than the floor. This mindset wrings out everything that may be fascinating 
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5Introduction 

and challenging about a topic. In the words of my student, who was describ-
ing a science video designed for young children, “They dumb everything 
down for kids to the point where you don’t even learn anything interesting.”

If we want to improve outcomes for our students, and if we want to see 
more kids engaged in what we call “critical thinking,” we have to start here: 
expand our definition of possible.

We must expand our definition of possible for the minds and intel-
lectual lives of students in elementary school. This does not mean boring, 
mind-numbing learning experiences where teachers deliver lectures to stu-
dents strapped to desks. It means opportunities for students to build knowl-
edge across different subjects, grapple with interesting questions, and take on 
new challenges. Rather than dumb down what students learn, we need to level 
up instruction.

To engage in critical thinking, our students need real challenges and 
supportive learning environments that make those challenges accessible. The 
world is full of complexity, yet so often curricula for young children drain 
all the juicy idiosyncrasies and smooth out the finicky wrinkles that make 
learning an exhilarating experience. Some teachers outright skip standards 
or teach below-grade-level content. In the name of rigor, some schools bat-
ter young children with dull texts and tasks that are supposed to yield 21st 
century career-ready adults, but instead, they ossify the learning process. But 
introducing challenge and complexity should not condemn students to bore-
dom. Rigor doesn’t mean constructing unsolvable mazes with our questions, 
rubrics, and exemplars. We shouldn’t give kids something hard for the sake of 
hardness. Our challenges to students must be purposeful tasks by which they 
can learn, grow, and thrive.

Moreover, expanding our definition of possible applies not just to stu-
dents identified as advanced or gifted. Even teachers with the best of inten-
tions sometimes reduce their expectations due to the deficits they perceive 
in children. Teachers sometimes think they are supporting children when 
they are actually creating additional barriers. When we expand our definition 
of possible, we do it for all children—even if they receive special education 
services, even if they qualify for free or and reduced-price lunch, even if they 
experience challenges in their home life, even if they struggle with behavior, 
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even if there are a litany of factors telling us to write someone off. Our job 
as educators is to see the glowing possibilities in the children we work with.

We teachers need to believe from the outset in the capacity of children to 
learn—especially now. Two years of disrupted schooling during the pandemic 
demonstrated how too many institutions put children’s well-being aside. Our 
students deserve a vehement recommitment from adults to their potential.

   

This book is for educators—teachers, grade teams, instructional coaches, 
administrators—who want to raise the bar for their students. While engaging 
with the book, I ask readers to bring an ethos of open-mindedness as well as a 
critical eye. Most of the chapters describe integrated thinking processes that 
occur simultaneously in a teacher’s preparation and instruction. As you read 
the chapters, think of the practices you already have in place in your class-
rooms and schools and consider ways to refine and adapt them. Some of the 
practices and ideas in this book may be entirely new to you and may even con-
flict with information you have previously learned in a teacher preparation 
program or professional development session. Explore these new practices 
with an open mind. I encourage interested readers to research the references 
and further reading recommendations at the end of the chapters.

Chapter 1 focuses on defining critical thinking. A discussion of critical 
thinking cannot get off the ground without a working definition. I discuss 
common misunderstandings associated with critical thinking while explor-
ing research into expertise and knowledge building in literacy.

Chapter 2 introduces the Critical Thinking Framework. The framework 
breaks down how teachers can nurture deeper thinking in the context of 
content-focused lessons. This chapter also includes three case studies to 
demonstrate what the framework looks like when implemented. It ends with 
a K–5 continuum describing how the framework progresses throughout ele-
mentary school.

Chapter 3 turns to creating and implementing an ambitious vision for 
academic achievement. I discuss the importance of investing in high-quality 
curriculum, analyzing student work exemplars, and preparing instruction 
that builds subject knowledge expertise.
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7Introduction 

Chapter 4 digs deeper into how the Critical Thinking Framework comes 
alive at the lesson and unit levels. I walk readers through common instruc-
tional pitfalls and offer specific suggestions for structuring lessons for deep 
thinking and processing.

Chapters 5 and 6 work in tandem to discuss the relationship between 
assessment and feedback. Assessment and feedback are the most powerful 
tools for revealing and nurturing student thinking, working together to create 
a virtuous cycle that propels academic achievement and deep thinking.

Chapter 7 steps away from academics to discuss the significance of 
school and classroom culture. The classroom environment needs the same 
meticulous attention as any curriculum or lesson plan. Teachers and school 
leaders need to build culture with intention, such as habits of risk taking and 
intellectual honesty. I discuss specific ways teachers can create and sustain a 
community where kids can take on challenges in and beyond the classroom.

   

I am a true idealist about children’s capacity to think. I have learned, often the 
hard way, how difficult it is for teachers to create the environment required 
for rich conversations and deep thinking. For a long time, I assumed the 
ideals were the problem. Yet I now know execution matters as much, if not 
more, than the ideals themselves. We can make our classrooms a better world 
than the one beyond its four walls, but we need to focus on how we get there. 
It requires careful planning, patient execution, and a stomach for failure. The 
nitty-gritty details make or break what’s possible.

This book is, above all else, about the craft of teaching. Throughout all 
these chapters, I aim to provide readers with practical knowledge that can be 
implemented with real students. I offer principles flexible enough to work in 
a variety of settings. This is not a book of platitudes; every chapter focuses 
on the nuts and bolts of instruction, particularly the type of instruction 
that supports the development of critical thinking. The work is complex, 
and it requires us to critically reflect on the practices currently used in our 
schools and districts. There are also no shortcuts—no computer program or 
scripted curriculum can do more than supplement the thoughtful planning 
of educators.
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As we move forward, let us remember we are expanding the definition 
of possible not only for children but also for elementary educators. The work 
of elementary teachers matters, and this book will never apologize for taking 
the minds of young children and the adults who teach them seriously. As 
John Steinbeck (2002) says in his essay “. . . Like Captured Fireflies,” teach-
ing “might even be the greatest of the arts since the medium is the human 
mind and spirit” (p. 142). The minds and spirits of young children, to borrow 
Steinbeck’s phrase, are a precious responsibility. The foundation children 
receive in the early grades sets the stage for later life. Teachers must engage in 
the necessary intellectual preparation to meet the demands of that responsi-
bility. This book aspires to contribute to that preparation.

When we prepare for the unique rigors of teaching, we honor the special 
role we play in children’s lives. Let’s embark together, never forgetting the 
challenge, beauty, and thrill contained in our important work.

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



158

REFERENCES

Abrami, P. C., Bernard, R. M., Borokhovski, E., Waddington, D. I., Wade, C. A., 
& Persson, T. (2015). Strategies for teaching students to think critically: 
A meta-analysis. Review of Educational Research, 85(2), 275–314. JSTOR. 
doi:10.3102/0034654314551063

An, S., & Cardona-Maguigad, A. (2019, December 3). Common Core: Higher expecta-
tions, flat results. WBEZ Chicago, NPR. https://www.npr.org/local/309 
/2019/12/03/784224482/common-core-higher-expectations-flat-results

Bloom, B. S. (Ed.). (1956). Taxonomy of educational objectives: The classification of 
educational goals: Handbook 1, cognitive domain. Longman.

Building Learning Power. (n.d.). Building learning power. https://www.building 
learningpower.com/

Chi, M. T. H., & VanLehn, K. A. (2012). Seeing deep structure from the interactions 
of surface features. Educational Psychologist, 47(3), 177–188. doi:10.1080/00461
520.2012.695709

Coyne, M. D., McCoach, D. B., Ware, S., Austin, C. R., Loftus-Rattan, S. M., & 
Baker, D. L. (2019). Racing against the vocabulary gap: Matthew effects in early 
vocabulary instruction and intervention. Exceptional Children, 85(2), 163–179. 
doi:10.1177/0014402918789162

Craik, F. I. M., & Lockhart, R. S. (1972). Levels of processing: A framework for mem-
ory research. Journal of Verbal Learning and Verbal Behavior, 11(6), 671–684. 
doi:10.1016/S0022-5371(72)80001-X.

Duff, D., Tomblin, J. B., & Catts, H. (2015). The influence of reading on vocabulary 
growth: A case for a Matthew effect. Journal of Speech, Language, and Hearing 
Research, 58(3), 853–864. doi:10.1044/2015_JSLHR-L-13-0310

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



159References 

Endres, T., & Renkl, A. (2015). Mechanisms behind the testing effect: An empir-
ical investigation of retrieval practice in meaningful learning. Frontiers in 
Psychology, 6, article 1054. doi:10.3389/fpsyg.2015.01054

Facione, P. A. (1990). Critical thinking: A statement of expert consensus for purposes 
of educational assessment and instruction: Executive summary: “The Delphi 
report.” California Academic Press. https://www.qcc.cuny.edu/socialsciences 
/ppecorino/CT-Expert-Report.pdf

Freireich, A., & Platzer, B. (2021, August 28). The pandemic broke a fundamental 
principle of teaching. The Atlantic. https://www.theatlantic.com/education 
/archive/2021/08/pandemic-broke-fundamental-principle-teaching/619922/

Frey, P. W., & Adesman, P. (1976). Recall memory for visually presented chess posi-
tions. Memory and Cognition, 4(5), 541–547. doi:10.3758/BF03213216

Kluger, A. N., & DeNisi, A. (1996). The effects of feedback interventions on perfor-
mance: A historical review, a meta-analysis, and a preliminary feedback  
intervention theory. Psychological Bulletin, 119(2), 254–284. doi:10.1037 
/0033-2909.119.2.254

Los Angeles Daily News. (2017, August 28). Common Core will require more 
critical thinking from students. https://www.dailynews.com/2010/08/02 
/common-core-will-require-more-critical-thinking-from-students/

Loveless, T. (2015). The 2015 Brown Center report on American education: How well 
are American students learning? Brookings Institution. https://www.brookings 
.edu/wp-content/uploads/2016/06/2015-Brown-Center-Report_FINAL-3.pdf

Loveless, T. (2022, May 15). Evidence, struggling math students, and California’s 
2022 math framework [Blog post]. Tom Loveless. https://tomloveless.com/posts 
/evidence-struggling-math-students-and-californias-2022-math-framework/

MacSuga-Gage, A. S., & Simonsen, B. (2015). Examining the effects of teacher-
directed opportunities to respond on student outcomes: A systematic review of 
the literature. Education and Treatment of Children, 38(2), 211–239.

Martin, B., Sargent, K., Van Camp, A., & Wright, J. (2018). Intensive intervention 
practice guide: Increasing opportunities to respond as an intensive intervention. 
U.S. Department of Education, Office of Special Education Programs. http://
files.eric.ed.gov/fulltext/ED591076.pdf

National Assessment of Educational Progress. (n.d). NAEP long-term trend assess-
ment results: Reading and mathematics. https://www.nationsreportcard.gov 
/highlights/ltt/2022/

National Governors Association Center for Best Practices, Council of Chief State 
School Officers. (2010a). Common Core state standards for English language 
arts & literacy in history/social studies, science, and technical subjects. https://
learning.ccsso.org/wp-content/uploads/2022/11/ELA_Standards1.pdf

National Governors Association Center for Best Practices, Council of Chief State 
School Officers. (2010b). Common Core state standards for mathematics. 
https://learning.ccsso.org/wp-content/uploads/2022/11/Math_Standards1.pdf

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.

https://tomloveless.com/posts/evidence-struggling-math-students-and-californias-2022-math-framework/
https://tomloveless.com/posts/evidence-struggling-math-students-and-californias-2022-math-framework/


Critical Thinking in the Elementary Classroom160

Nokes-Malach, T. J., VanLehn, K., Belenky, D. M., Lichtenstein, M., & Cox, G. (2013). 
Coordinating principles and examples through analogy and self-explanation. 
European Journal of Psychology of Education, 28, 1237–1263. doi:10.1007 
/s10212-012-0164-z

O’Connor, T. (2021). Emergent properties. In The Stanford encyclopedia of philoso-
phy. https://plato.stanford.edu/archives/win2021/entries/properties-emergent/

Organisation for Economic Co-operation and Development. (2016). PISA 2015 
results (Volume II): Policies and practices for successful schools. PISA, OECD 
Publishing. https://www.oecd-ilibrary.org/education/pisa-2015-results 
-volume-ii_9789264267510-en

Organisation for Economic Co-operation and Development. (2019). PISA 2018 
released field trial and main survey new reading items. https://www.oecd.org 
/pisa/test/PISA2018_Released_REA_Items_12112019.pdf

Oxford English Dictionary. (n.d.). Critical thinking. OED.com. Retrieved April 14, 
2022, from https://www.oed.com/view/Entry/44592

Ramaprasad, A. (1983). On the definition of feedback. Behavioral Science, 28(1), 
4–13. doi:10.1002/bs.3830280103

Reed, S. K., Dempster, A., & Ettinger, M. (1985). Usefulness of analogous solutions 
for solving algebra word problems. Journal of Experimental Psychology:  
Learning, Memory, and Cognition, 11(1), 106–125. doi:10.1037/0278-7393 
.11.1.106

Richey, J. E., & Nokes-Malach, T. J. (2015). Comparing four instructional techniques 
for promoting robust knowledge. Educational Psychology Review, 27, 181–218. 
doi:10.1007/s10648-014-9268-0

Rittle-Johnson, B. (2006). Promoting transfer: Effects of self-explanation and 
direct instruction. Child Development, 77(1), 1–15. https://www.jstor.org 
/stable/3696686

Rittle-Johnson, B., Schneider, M., & Star, J. R. (2015). Not a one-way street: 
Bidirectional relations between procedural and conceptual knowledge of 
mathematics. Educational Psychology Review, 27, 587–597. doi:10.1007 
s10648-015-9302-x

Roediger, H. L., III, Putnam, A. L., & Smith, M. A. (2011). Chapter one—Ten benefits 
of testing and their applications to educational practice. Psychology of Learning 
and Motivation, 55, 1–36. doi:10.1016/B978-0-12-387691-1.00001-6

Rosenshine, B. (2010). Principles of instruction. (Educational Practices Series-21). 
UNESCO International Bureau of Education. http://www.ibe.unesco.org/file 
admin/user_upload/Publications/Educational_Practices/EdPractices_21.pdf

Rumelhart, D. E. (1981). Schemata: The building blocks of cognition. In J. T. Guthrie 
(Ed.), Comprehension and teaching: Research reviews (pp. 3–26). International 
Reading Association.

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



161References 

Russell, B. (1916, June). Education as a political institution. The Atlantic. https:// 
.theatlantic.com/magazine/archive/1916/06/education-as-a-political-institution/ 
305258/

Russo, J., & Hopkins, S. (2019). Teachers’ perceptions of students when observing  
lessons involving challenging tasks. International Journal of Science and 
Mathematics Education, 17, 759–779. doi:10.1007/s10763-018-9888-9

Sherrington, T. (2021, October 30). Weaving it all together: 9 key threads for  
maximising learning. Teacherhead. https://teacherhead.com/2021/10/30 
/weaving-it-all-together-9-key-threads-for-maximising-learning/

Siegler, R. S. (1994). Cognitive variability: A key to understanding cognitive develop-
ment. Current Directions in Psychological Science, 3(1), 1–5.

Smith, R., Snow, P., Serry, T., & Hammond, L. (2021). The role of background knowl-
edge in reading comprehension: A critical review. Reading Psychology, 42(3), 
214–240. doi:10.1080/02702711.2021.1888348

Stanovich, K. E. (1986). Matthew effects in reading: Some consequences of individ-
ual differences in the acquisition of literacy. Reading Research Quarterly, 21(4), 
360–407.

Steinbeck, J. (2002). . . . Like captured fireflies. America and Americans, and selected 
nonfiction (S. Shillinglaw & J. J. Benson, Eds.). Viking.

Sweller, J. (2016). Working memory, long-term memory, and instructional design. 
Journal of Applied Research in Memory and Cognition, 5(4), 360–367. doi:10 
.1016/j.jarmac.2015.12.002

Willingham, D. T. (2003, Summer). Ask the cognitive scientist: Students remem-
ber . . . what they think about. American Educator. https://www.aft./periodical 
/american-educator/summer-2003/ask-cognitive-scientist-students- 
rememberwhat-they-think

Willingham, D. (2007, Summer). Critical thinking: Why is it so hard to teach? 
American Educator, 8–19. https://www.aft.org/sites/default/files/media/2014 
/Crit_Thinking.pdf

Willingham, D. T. (2008, Summer). Ask the cognitive scientist: What is developmen-
tally appropriate practice? American Educator, 34–39. https://www.aft.org/sites 
/default/files/media/2014/willingham_1.pdf

Willingham, D. T. (2009). Why don’t students like school? A cognitive scientist 
answers questions about how the mind works and what it means for the class-
room. Jossey-Bass.

Willingham, D. T. (2020, Fall). Ask the cognitive scientist: How can educators  
teach critical thinking? American Educator. https://www.aft.org/ae/fall2020 
/willingham

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



162 

INDEX

The letter f following a page locator denotes a figure.

academic vocabulary, 48
academic warmups, 119
accountability, 28, 97, 137, 144
Achieve the Core (website), 53
admitting mistakes, 145–147
age of students, 38, 48, 49, 52–53, 95, 

143, 151. See also grade
anchor charts, 125, 127
assessments

assessment–feedback cycle, 98–102, 
104–106, 111, 117, 123,  
126–127, 129

clear goals and outcomes, 97–98
for feedback, 93–95
overview, 90–91
purpose of, 91–93
summative assessment plan and pac-

ing calendar, 95–97
teachers’ involvement in designing, 

98–99
virtuous cycle of, 99–102

authority, reverence and, 137–143
autonomy, 17, 49, 139

background knowledge
for deep processing, 74
expertise and, 14, 20
importance of, 91
requisite, 22, 36–37, 107, 121

backward planning, 76
behavioral norms, 138–143, 145–147
bias, teachers’, 5–6, 90–91, 152
Bloom’s taxonomy, 17
body language, 104, 148
breaking down ideas, 26–27, 39–41, 80f, 

84f, 108, 130f

characters in stories and stereotypes, 
69–70

checklists, 125, 127
chessboard experiments, 13, 73
choral response review, 66
chunking, 13, 75, 78, 80, 81, 87
class discussions, 45, 83, 85, 130f
classroom community, building, 

133–153
errors and revision, celebrating, 

143–144
expected behaviors, highlighting, 

139–143
low-stakes activities, 152–153
making talk relevant, 150–152
meaningful talk, 147–150
model norms of intellectual honesty, 

145–147
overview, 133–134
setting expected behaviors,  

135–139

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



163Index 

classroom environment, 7, 49, 136
collaboration, 86–88
Common Core standards, 1–2, 3, 57f
communication with family, 49, 152
competence, 75, 103
concepts, breaking down of, 26–27
conceptual versus procedural knowl-

edge, 17–19
confidence, 75, 101, 103
conflicting ideas and interpretations, 

analyzing, 27
connecting to current events, 151–152
content-specific knowledge, 14, 29, 48
cotaught classroom, 120, 125
COVID-19 pandemic, 3, 6, 113
critical thinking

chessboard analogy for, 13–14, 73
definition and explanation, 9–11
dough hydration analogy for,  

12–14
implications for elementary school, 

20–21
instruction in content instruction, 

48–49
prerequisites for, 11–15
procedural versus conceptual knowl-

edge, 17–19
transfer of critical thinking skills, 

16–17
using internet for learning, 21–22

Critical Thinking Framework
case studies, 29–36
in elementary school, 36–37
K–5 ELA and math trajectory, 37
standardized testing and, 28–29
strategies, 26–28
subject-specific content and, 29

curriculum. See also vision for student 
outcomes

adjustments to, 119
building, 48–49
with high-quality instructional 

materials, 58–59
open-source, 60
pacing calendars, 95–97, 99f, 119
planning, 52–53
revision, 120
selection, 49–51
specific domain knowledge and, 28, 

60–61

daily academic routines, 115
deep processing, 19–20, 22, 29, 72, 74, 

75, 77–78, 81
deep structures, looking for, 16–17, 27, 

32, 41, 108
definition of possible, expanding, 5. See 

also curriculum
The Delphi Report, 9
developmental appropriateness, 

36–37
diagnostic assessments, 127

lesson preparation and, 128
low-lift, 95
prerequisite knowledge and, 61, 114, 

127
dialogue, engaging students in, 147–150
disagreement, 87, 134, 139, 147, 150
discipline-specific vocabulary, 39
discussions

class, 45, 83, 85, 130f
of issues within the school, 151
teacher-led, 81–83

domain-specific knowledge, 14, 29, 48

EdReports, 50
ELA (English language arts)

breaking down ideas, 39–40
case studies, 31–33, 51, 55f, 62f–63f, 

67f
closing knowledge gaps in, 67f
looking for structure, 41–42
noticing gaps or inconsistencies in 

ideas, 43–44
reasoning with evidence, 45
saying in your own words, 38
specific domain knowledge and, 60
standards for, 1
understanding problem structure, 

41–42
emotional constancy, 146
emotional security, 144
English language learners, 50
“equity sticks,” 150
errors and revision, celebrating, 

143–144
exemplar student work, 68

for ambitious goal settings, 52–54
analyzing, 54, 56

expected behaviors in classroom, 
135–143

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



Critical Thinking in the Elementary Classroom164

feedback, 34, 55f, 70, 92, 98
assessment and, 93–95, 97, 104–105
communicating, 151
defined, 94
identifying students and topics for, 

109–112
individual, 126–129
ineffective feedback, vicious cycle of, 

103–105
preparing for, 107–109
responses to student errors, 

130f–131f
small-group, 120–125
virtuous cycle of, 98–102, 104
whole-group, 112–120

filling in knowledge gaps, 92–93
formative assessments, 75, 92

feedback in, 98, 100–101
monitoring, 112
techniques, 97–98

Google for learning, using, 21–22
grade. See also age of students

grade-appropriate vocabulary, 125
grade-level curriculum, 114, 121, 

127–128
grade-level instruction, 48, 66, 113, 

116, 121, 123
grade-level teams, 52, 58, 97, 108, 

114–115, 119–120, 124

high-stakes tests, 28–29, 53, 57f, 93
higher-order thinking, 17

I-We-You model, 76, 100–101
ideas

breaking down, 26–27, 39–41
conflicting ideas and interpretations, 

analyzing, 27
noticing gaps or inconsistencies in, 

27, 43–44, 80f–81f
individual feedback, 126–129

Critical Thinking Framework and, 
128–129

for missing prerequisite knowledge, 
127–128

individualized education plans (IEPs), 
116, 126–127

inferential thinking, 38
informal tests, 92, 93

informed decisions, 53
instruction

assessment and feedback, virtuous 
cycle of, 99–102

instructional activities, 76
instructional blocks, 98, 112, 114–

116, 119, 122, 124, 125
instructional planning

avoiding the pitfalls, 76–77
collaboration, 86–88
information processing, 71–76
meaning-making activities, 77–81
overview, 69–71
structuring partnerships and small 

groups, 86–88
teacher-led discussions, 81–83
total participation techniques, 85–86

intellectual honesty, 146–147
inverted constructivist model, 76

knowledge. See also prerequisite 
knowledge

accumulation/building, 25, 31, 70
gaps, 48, 66, 92–93, 114, 127
Knowledge Matters, 50

language
of class discussions, 148
descriptive, 42
in ELA class, 37
English language learners, 50
of feedback, 103–104
structures, 18, 20

lesson preparation, 128. See also curric-
ulum; teachers

long-term memory, 14, 74–75, 92, 139
long-term responses, 114–116

during a lesson’s assessment–feed-
back cycle, 119–120, 124–125

missing prerequisite knowledge and, 
114–116, 122–123

looking for structure, 80f–81f, 84f, 108, 
130f–131f

low-lift diagnostic assessments, 95–96
low-stakes activities, 152–153
low-stakes tests, 92

making talk relevant, 150–152
Massachusetts Department of 

Education, 53, 57f

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



165Index 

math
breaking down ideas, 40–41
case studies, 33–34, 51, 57f–58f, 

64f–65f, 67f, 110f–111f
closing knowledge gaps in, 67f
looking for structure, 42–43
noticing gaps or inconsistencies in 

ideas, 44
reasoning with evidence, 45–46
saying in your own words, 30f, 38–39
standards for, 1, 56, 57f–58f
test scores, 3

math assessments, international, 3, 56
Matthew effect, 20–21
meaning-based connections, 82–83
meaningful talk, 147–150
meaning making

activities, 80f–81f
memory and, 73–74

memory
expertise and, 12–16
meaning making and, 73–74
retention, 71–76, 96
schemata, 14–15

mental strategies, 45
mentoring, 82
misbehavior, response to, 140–141
misconceptions, 15

common errors and, predicting, 83
feedback and, 112, 119, 123, 129
meaning-making activities to 

address, 81f
procedural knowledge as, 18
revising, 20, 26, 27, 83

morning meetings, 66, 67f, 115, 148, 150
motivation, 103
multilingual learners, 116

National Assessment of Educational 
Progress (NAEP), 3

New York State Education Department, 
53, 57f

noticing gaps or inconsistencies in ideas, 
27, 43–44, 80f–81f, 84f, 108, 131f

number charts, 125, 127

open-source curricula, 51, 57f, 60

partnerships and small groups, 86–88
peer conflicts, 148

peer feedback, 93
phonics, 93, 125
Piaget, Jean, 36
PISA assessment, 2–3. See also tests
pop quizzes, 115, 119
prerequisite knowledge, 96, 109–110

assessing, 61
Critical Thinking Framework and, 

117–120
small-group feedback and missing, 

121–123
whole-group feedback and missing, 

112–116
problem solving, 26–27, 82, 148
procedural versus conceptual knowl-

edge, 17–19
progress monitoring, 122–123

question stems, 83, 84f, 131f
quizzes, 93, 115, 119

reading
assessment, 3, 90, 92
comprehension, 18–19, 20–21, 91
skills, 40, 50, 52, 54, 55f, 59, 90, 93, 

102
reason with evidence, 28, 44–46, 84f, 

108, 131f
relating the problems, 27, 41–43
Response to Intervention (RTI) program, 

66, 122–123, 126
reverence and authority, 137–143
revision and continuous improvement, 

136, 143–144, 147
role-playing methods, 82

saying in your own words, 26, 30, 38–39, 
80f–81f, 84f, 108, 130f, 149

scaffolds, instructional, 37, 46, 53, 115, 
119, 124–125, 127

schemata, 14–15, 27, 48, 74, 112,
science

case study, 34–36
standards for, 47

seat assignments, 122, 128
Section 504 plan, 127
self-assessment questions, 101
self-esteem, 103, 142
semantic conditions, 73
sentence starters, 115, 125, 127–128

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



Critical Thinking in the Elementary Classroom166

shared values, 139–143
short review games, 119
short-term responses

during a lesson’s assessment–feed-
back cycle, 117–119, 123–124

missing prerequisite knowledge and, 
113–114, 121

small-group feedback, 120–125
Critical Thinking Framework and, 

123–125
missing prerequisite knowledge, 

121–123
small groups, 86–88
social connections, 147–148
speaking in complete sentences, 148
specific domain knowledge, 28, 60–61
spelling inventory, 95
standardized testing, 28–29
standards, national or state, 1–5, 28, 33, 

47, 50–51, 54, 56, 57f–58f, 64f, 67f, 78, 
79f, 80, 88, 96, 113–114

structuring a lesson, 100–101
student participation, 75–76
student scenarios, 145f
subject-specific knowledge, 28, 60–61
summative assessments, 92, 104

pacing calendar and, 95–97
prerequisite knowledge and, 114, 

124–125
schedule, 100

surface structures, 16

teacher(s)
bias of, 5–6
expectations, 56
instructional planning by, 81–83
involvement in designing assess-

ments, 98–99
model behavior norms, 145–147
modeling, 55f
teacher-led discussions, 81–83
training programs, 17

technology for learning, using, 21–22
the testing effect, 92
tests

high-stakes, 28–29, 53, 57f, 93
informal, 923
low-stakes, 92
purpose of, 91–92
scores in reading and math, 3, 11

thinking processes and feedback, 
107–109

total participation techniques, 75–76, 
85–86, 118

tracker for monitoring progress, 
109–111

trust, 139, 142, 156

understanding problem structure, 27, 
41–43, 80f–81f

values and norms, 138–143
vision for student outcomes. See also 

curriculum
ambitious goal setting, 52–54
creating an ambitious vision, 52
making the vision concrete, 56–66
vignettes, 51, 55f, 56f–57f, 62f–65f

visual anchors, creating, 119
vocabulary, 127

academic, 48
definitions, 113, 121
discipline-specific, 39
grade-appropriate, 125
information processing and, 72
instruction, 50–51, 59
in meaning-making activities, 

80f–81f
quizzes in, 93
revising, 130f
role in reading ability, 21, 69, 91
structures, 18, 20
teachers’, 149
understanding deep structures and, 

31–32, 35
volunteerism, 75

What/How/Oops (WHO) chart, 60–61, 
61f–65f, 78, 79f, 80–81, 101, 107–108

What Works Clearinghouse (WWC), 50
whole-group feedback, 112–120

Critical Thinking Framework and, 
117–120

missing prerequisite knowledge, 
113–116

word banks. See vocabulary
working memory, 14, 74–75, 78, 139, 148
worksheets, 121
workspaces, 120, 128

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.



167

ABOUT THE AUTHOR

Erin Shadowens believes in the power of school com-
munities to provide children with rich and robust edu-
cational experiences. She spent 10 years teaching every 
grade from kindergarten to 3rd, discovering in that time 
that every child, no matter how young, is capable of taking 
on academic challenges. Her classroom work was recog-
nized with the 2020 Excellence in Teaching Award from 

Learning for Justice (formerly Teaching Tolerance). After 10 years in the class-
room, Erin moved into a school leadership role. She now serves as the Director 
of Lower School at Brooklyn Prospect Downtown Elementary. More of Erin’s 
education-related writing is available at https://preptime.substack.com.

ADVANCE COPY—NOT FINAL. NOT FOR DISTRIBUTION.




