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1

The term rigor is ubiquitous in K–12 education, and one hears it bandied 
about as if it were a well-defined construct among educators. Unfortunately, 
this is not the case. Depending on which source you consult, you will 

encounter differing perspectives on what it means and how it is accomplished (see 
Blackburn, 2008; Hechinger Institute, 2009; Wagner 2008a, 2008b; Williamson 
& Johnston, 1999). In education, the term certainly became popular in the 1990s 
with the advent of the “rigor, relevance, and relationships” movement (see McNulty 
& Quaglia, 2007). I maintain that the precursor to the rigor, relevance, and 
relationships movement was the “thinking skills” movement of the 1980s that was 
initiated by the Association for Supervision and Curriculum Development (now 
known as ASCD) and cosponsored by the Association Collaborative for Teaching 
Thinking, which involved twenty-eight professional organizations including the 
American Educational Research Association, the National Council of Teachers 
of English, the International Reading Association (now the International Literacy 
Association), the National Council for Social Studies, the National Science Teachers 
Association, and the National Council of Teachers of Mathematics, among others. 
Although the term rigor was not a focal point of this initiative, many of the terms 
that are now used to define rigor were described and exemplified as a part of that 
effort. Those terms included metacognitive skills, knowledge application skills, 
cognitive skills, habits of mind, dispositions, and the like.

Regardless of the exact etymology of the term rigor, one thing is quite clear. 
If one is to propose techniques for enhancing rigor, one must define what is 
meant by rigor. In this book, I define it in a relatively straightforward manner. 
Rigor involves discerning new relationships between topics and new distinctions 
within topics. It also involves discerning new distinctions about oneself as a 
learner. I believe that everything currently discussed as being an aspect of rigor is 
secondary to these basic goals even though many of those things are noteworthy 
in their own right.

I should also note that the discussion in this book will exclude some strategies 
that have historically been thought of as standard fare when trying to enhance rigor. 
The most prominent of these exclusions is the use of “higher-order questions.”

The Nature of Rigor

IntroductIon
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the Myth of Higher-order Questions

One of the most enduring beliefs about enhancing rigor is that it can be developed 
simply by asking higher-order questions. Arguably, this perspective became 
prominent in the late 1970s and early 1980s when two related studies (Redfield 
& Rousseau, 1981; Winne, 1979) reported larger effect sizes for “higher-order” 
questions than for “lower-order” questions. Educators embraced this perspective 
quite readily and quickly, probably because it provided an easy solution to 
the problem of enhancing the complexity of students’ thinking—simply ask 
higher-order questions.

In the years since, research has not supported the earlier beliefs about the 
benefits of higher-order questions and in fact refute the notion that higher-order 
questions produce more complex thinking (see Good & Brophy, 2003; Marzano 
& Simms, 2014; Wilen & Clegg, 1986). To illustrate, in 2014, Marzano and 
Simms conducted a synthesis of 39 studies that directly compared the effects of 
higher-order questions with lower-order questions: 21 of those studies found no 
difference, 10 of those studies found better effects for higher-order questions, 
and 8 of those studies found better effects for lower-order questions. In short, the 
simple use of questions as the primary approach to enhancing rigor is too simple 
in its application. Teachers must do far more than ask questions to improve the 
thinking of their students.

A Situated Perspective on rigor

In this book I take the perspective that rigor is situational. Activities that spawn 
rigor in one situation are different from the activities that spawn rigor in a different 
situation. Furthermore, I take the perspective that the classroom situations in which 
rigor might occur can be defined by the interaction of two interacting variables: 
(1) the type of knowledge with which students are engaged and (2) how familiar
students are with the content. We first consider the different types of knowledge.

Historically, cognitive scientists have made a distinction between declarative 
and procedural knowledge. Declarative knowledge is informational in nature. 
For example, the following statements that might be found in a state or local 
standards document are declarative in nature:

Mathematics: Understands the basic characteristics of a data distribution.

Literature: Can describe the defining characteristics of historical fiction.

Science:  Understands the basic ways the sun supplies heat and light 
to the earth.

History:  Can describe the circumstances that shaped the Civil War 
and its outcomes.

LSI-Understanding-Rigor_Introduction_Final.indd   2 4/20/19   2:03 PM

©
2019 by Learning Sciences International. All rights reserved.



The Nature of Rigor

3

Procedural knowledge involves skills and processes. For example, the following 
statements that might be found in state and local standards documents are 
procedural in nature:

Mathematics: Is able to solve linear equations.

Writing: Edits a composition for overall logic.

Science: Is able to balance chemical equations.

Social Studies: Evaluates a persuasive article for its validity.

Being rigorous about declarative knowledge involves mental activities like 
discerning how one type of information is different from another type of 
information. For example, take the math concept of distributions. An activity 
that requires students to describe different types of distributions and what is 
similar and different about those types would deepen the level of rigor with 
which students understand the topic of distributions.

Being rigorous about procedural knowledge involves activities like breaking 
the steps into smaller parts. For example, consider the mental process of editing 
for overall logic. An activity that requires students to describe the process in 
terms of what you should do first, what you should do second, and so on 
would increase the rigor with which students execute the process.

The second dimension on which activities involving rigor can vary is how 
familiar students are with the content. When students are first introduced to 
an idea, activities involving rigor might be approached differently than how 
they would be if students have already acquired a basic understanding of the 
knowledge. Again, let’s consider the declarative knowledge of distribution. If 
students are first being introduced to the topic of distributions in the context 
of a short video presentation, the teacher might cue them to continually ask 
themselves if they are confused about this new information and encourage 
them to turn these confusions into questions. This activity would increase the 
rigor of their initial understanding. We discuss this in Chapter 2. However, 
if students have previously been exposed to the concept of distribution, then 
the comparison activity just described, in which students describe similarities 
and differences for various distributions, would enhance the rigor of their 
understanding. We address this in Chapter 1.

Now let’s reconsider the procedure knowledge of editing for overall logic. 
If students are newly learning this procedure, then helping them analyze the 
accuracy of the steps they employ would enhance rigor. We address this in 
Chapter 4. If students already have acquired a basic functionality with the 
procedure, then rigor is attained by helping them develop fluency as they 
execute the steps. We address this in Chapter 3.
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Table I.1 depicts the four situations that will be the focus of this book. The first 
four chapters articulate specific rigor-enhancing strategies for each of these 
four scenarios.

using cognitive Analysis Processes and Habits of Mind

In this book, I use two types of activities that can be employed within the four 
previously described scenarios: cognitive analysis processes and habits of mind.

Cognitive Analysis Processes

When used properly, cognitive analysis processes help students analyze 
knowledge in depth. These processes have been used for decades as tools for 
fostering higher-level thinking (see Marzano et al., 1988). For the purposes of 
this book, we focus on the five cognitive analysis processes listed in Table I.2:

table I.2. Cognitive analysis skills

cognitive 
Analysis Skill description

Comparing Identifying how two items are similar and/or different relative to 
specific characteristics

Classifying Identifying the category an item belongs to based on specific characteristics 
or grouping items into categories based on specific characteristics

Supporting Claims Building a hierarchic system of support for statements believed to be true

Elaborating Inferring characteristics based on assumptions or inferring 
consequences based on reasoning

Analyzing Errors Identifying common errors in reasoning or errors in the execution of 
a procedure

table I.1. Four classroom situations to enhance rigor

Initial Learning of content After Initial Learning of content

declarative 
Knowledge

Plan activities that enhance 
rigor while students are initially 
learning declarative knowledge.

Plan activities that enhance rigor 
after students have initially learned 
declarative knowledge.

Procedural 
Knowledge

Plan activities that enhance 
rigor while students are initially 
learning procedural knowledge.

Plan activities that enhance rigor 
after students have initially learned 
procedural knowledge.

In effect, then, there are four scenarios a teacher must consider when 
planning for instruction to enhance rigor. These are depicted in Table I.1:
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As will be described in Chapters 1 through 4, these cognitive analysis processes 
can be applied to both declarative and procedural knowledge when they are 
initially being learned and after they have been initially learned. As we will see 
in Chapter 5, they can also be considered an explicit part of the curriculum 
and taught directly.

Habits of Mind

The habits have also been used for decades as tools not only for deepening 
students’ understanding of content, but also for increasing their metacognitive 
awareness (Marzano et al., 1988). They are commonly referred to as habits 
of mind and as dispositions. In this book, I use both labels but will more 
commonly refer to them as habits of mind. Table I.3 lists the habits of mind 
featured in this book.

The dispositions can be used in tandem with the cognitive analysis processes 
to enhance rigor with declarative and procedural knowledge when they are 
initially learned and after they are learned. Chapters 1 through 4 describe 

table I.3. Habits of mind

Habits of Mind description

Staying focused when answers 
and solutions are not apparent

Recognizing you have become frustrated because 
you can’t find an answer or solution and continuing 
to try

Seeking accuracy Recognizing when it’s important to be accurate and 
seeking sources to confirm your accuracy

Resisting impulsivity Recognizing when you are making decisions or 
generating conclusions too quickly

Seeking clarity Recognizing when you do not understand 
important content and taking steps to clear up 
misunderstandings

Developing fluency Recognizing when you must balance speed and 
accuracy when executing a procedure and taking 
steps to do so

Seeking cohesion and coherence Recognizing when content is composed of small units 
that interact to form a unified whole and attending 
to both

Taking incremental steps Recognizing when a situation involves multiple steps 
that cannot be approached as a whole and breaking 
it into smaller parts
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their use. They can also be taught directly as part of the curriculum. This is 
described in Chapter 6.

Identifying the classroom Situation

A hard but overlooked fact about fostering rigor is that it requires thoughtful 
planning on the part of teachers. A basic premise of this book is that planning 
for rigor must involve identifying the specific classroom situation within which 
rigor will be addressed. Once this is done, specific cognitive analysis processes 
and specific habits of mind can be selected to create rigor-producing activities 
for students.

The planning process and its resulting decisions described in this book are 
summarized in Table I.4.

table I.4. Rigor planning process

What type of content will I be addressing: declarative or procedural?

declarative Procedural

If students are initially learning the 
declarative content, use the following 
cognitive analysis processes:

• Analyzing errors

• Elaborating

Use the following habits of mind:

• Seeking clarity
• Seeking accuracy

If students are initially learning the 
procedural content, use the following 
cognitive analysis processes:

• Analyzing errors

• Elaborating

Use the following habits of mind:

• Seeking clarity
• Taking incremental steps

If students have already been introduced 
to the declarative content, use the 
following cognitive analysis processes:

• Comparing

• Classifying

• Constructing support

Use the following habits of mind:

•  Staying focused when answers and 
solutions aren’t apparent

• Resisting impulsivity

If students have already been introduced to 
the procedural content, use the following 
cognitive analysis processes:

• Comparing
• Classifying

Use the following habits of mind:

• Developing fluency

• Seeking cohesion and coherence
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What You Will Find in this Book

Chapters 1 through 4 address the four classroom scenarios in which rigor might 
be addressed. Chapter 5 introduces the topic of teaching the cognitive analysis 
processes as content in their own right, and Chapter 6 addresses teaching the 
habits of mind as content in their own right. Finally, Chapter 7 addresses how 
project-based instruction can be used as a vehicle for enhancing rigor. In effect, 
this book attempts to provide a focused, yet comprehensive, framework for 
enhancing rigor across grade levels and subject areas.
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9

1CHAPTER

Rigor with Declarative Knowledge

After students have initially learned a topic, the most common situation 
in which classroom teachers try to enhance rigor is with declarative 
knowledge. There are at least two reasons for this. First, declarative 

knowledge is the most common form of content articulated in standards 
documents. Although this might not seem obvious, previous research makes it 
quite clear. To illustrate, consider Table 1.1.

Table 1.1.  Amount of declarative versus procedural standards across subject areas

Subject Declarative Procedural

Mathematics 139 84

English Language Arts (ELA) 86 254

Science 253 8

History 1,240 41

Geography 230 8

Arts 147 122

Civics 426 1

Economics 159 0

Foreign Language 52 56

Health 121 15

Physical Education 47 58

Behavioral Studies 100 0

Technology 106 38

Life Skills 67 241

Total 3,173 77.41% 926 22.59%

Note: Results computed from data in McREL International, 2014a, 2014b.
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As depicted in Table 1.1, most subject areas have a majority of content that 
is declarative, with the exceptions of English Language Arts (ELA), the arts, 
foreign language, physical education, and life skills. What is surprising is the 
sheer amount of declarative knowledge. Across the fourteen subject areas 
reported in Table 1.1, 77.41% of the content is declarative in nature.

A second reason is that teachers quite naturally think of working on rigor with 
specific content after students have initially learned it. This is because we typically 
think of rigor as going into more depth. For example, consider the concept of 
percolation in science. We tend to think that students have to learn an easy 
version of percolation before they can do something with it that is more complex.

As stated in the introductory chapter, my perspective is that rigor can be 
enhanced after students have initially learned something and while they are 
first learning something. We address rigor when initially learning declarative 
knowledge in Chapter 2. Here we consider rigor after students have been 
introduced to declarative knowledge.

Identify the Specific Topics on Which You Will Focus

Over the years I’ve come to the conclusion that rigor, regarding declarative 
knowledge, is achieved only after teachers have identified specific topics on 
which they will focus. In a single unit and even in a single lesson, a wide 
variety of explicit and implicit topics might be presented to students. Rigor 
cannot be achieved with all of these topics or even a few topics simultaneously. 
Consequently, teachers must identify a specific topic or two on which to focus 
as their first order of business. Table 1.2 lists some of the common types of 
topics teachers identify relative to declarative knowledge.

Prior to planning instruction to enhance rigor, a teacher should identify the 
specific declarative types of topics on which he or she will focus. With this 
level of focus established, the teacher can employ various cognitive analysis 
processes to enhance rigor.

Using the Cognitive Analysis Processes

As described in the introductory chapter, cognitive analysis processes have 
a long history in K–12 education. In this book, we employ five of those 
processes: comparing, classifying, constructing support, analyzing errors, and 
elaborating. All of these can be used with virtually all types of knowledge. 
However, some fit more readily with certain types of knowledge in certain 
situations. In this chapter, we address comparing, classifying, and constructing 
support as they relate to enhancing rigor with declarative knowledge after 
students have initially learned it.
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Comparing

With one or two target topics identified, it is fairly easy to engage students in 
comparing activities designed to enhance rigor. Technically, comparison means 
that you’re examining how items are similar, whereas contrast means that you 
are examining how items are different. Here I use the common convention 
of referring to the identification of both similarities and/or differences as 
comparing.

Comparing tasks should be set up in a thoughtful manner and become more 
complex and rigorous as you move up through the grades. At the primary 
level, the teacher might design comparison tasks using the following process:

◗ The teacher identifies the topics to be compared.
◗ The teacher identifies simple characteristics on which to compare the

topics.

Table 1.2.  Types of topics for declarative knowledge

Topic Examples

Specific persons or type of person Abraham Lincoln, US President

Specific organization or type of organizations New York Yankees, professional 
baseball team

Specific intellectual or artistic product or type of 
intellectual or artistic product

Mona Lisa, famous painting

Specific naturally occurring object or type of 
naturally occurring object

Linden tree, tree

Specific naturally occurring place or type of 
naturally occurring place

Arctic Ocean, ocean

Specific animal or type of animal Secretariat, famous race horse

Specific manmade object or type of manmade 
object

Rolls-Royce, expensive passenger 
automobile

Specific manmade place or type of manmade place Roman Colosseum, sports arena

Specific naturally occurring phenomenon or event 
or type of naturally occurring phenomenon or 
event

Mount St. Helens eruption, volcanic 
eruption

Specific manmade phenomenon or event or type of 
manmade phenomenon or event

Macy’s Thanksgiving Day Parade, 
holiday event

Specific manmade abstraction or type of 
abstraction

Linear function, function; love, 
emotion
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◗ The teacher asks students to describe how the topics are similar and/or
different.

◗ The teacher asks students to summarize what they have learned and
describe how their thinking has changed.

To illustrate, the following is a primary-level comparing task for the topics of 
mammals and birds a teacher might design.

After studying mammals and some of their characteristics, the teacher asks students 
to respond to the following question to compare what they had just studied about 
mammals in this unit with what they studied about birds in the previous unit:

How are mammals and birds similar and different in terms of:

• How their offspring are born?

• Their body coverings?

• Their extremities?

Students could be asked to answer these questions from memory, but the 
activity is more powerful in terms of enhancing rigor if students are allowed 
to use resources to answer the comparing prompt. For example, the teacher 
might guide students to preselected and screened websites. Students would find 
and report answers like the following:

◗ Mammals give live birth, but birds lay eggs.
◗ Mammal have fur or hair, but birds have feathers.
◗ Mammals feed their young milk produced by their bodies, but birds feed

their young by regurgitating partially digested food.

Relative to the last part of the activity in which students are asked to summarize 
what they have learned and explain how their thinking has changed, one 
student might note that she knew about the difference between mammals and 
birds in terms of their extremities and how their offspring were born but had 
never really thought about how mammals and birds feed their young.

At the upper elementary and middle school levels, the teacher designs 
comparison tasks that involve more abstract characteristics. The task design 
process at this level includes the following:

◗ The teacher identifies the items to be compared.
◗ The teacher identifies complex or abstract characteristics on which to

compare the items.
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◗ The teacher asks students to describe how the topics are similar and/or
different.

◗ The teacher asks students to summarize what they have learned and
describe how their thinking has changed.

To change the primary comparison task about mammals and birds to a task 
appropriate for the upper elementary and middle school levels, the teacher 
would add characteristics that are more complex and abstract, like the 
following:

◗ The difference in how they produce sound (Answer: Mammals produce
sound through their larynx; birds have a syrinx, which serves as a
voice box.)

◗ The difference in their bone structure (Answer: Mammals have solid,
more dense bones; birds have hollow bones.)

At the high school level, the teacher identifies the items to be compared but 
then has students identify the characteristics by which to compare them and 
justify why those characteristics are important to understanding the items. The 
task design process at the high school level includes the following: 

◗ The teacher identifies the items to be compared.
◗ The teacher asks students to identify complex or abstract characteristics

on which to compare the items and justify why those characteristics are
important to understanding the items.

◗ The teacher asks students to describe how the items are similar and/or
different.

◗ The teacher asks students to summarize what they have learned and
describe how their thinking has changed.

To illustrate, consider the following task.

A high school teacher provides students with the topics of mammals and birds, which 
they have addressed in a unit on diversity of life. The teacher charges students with 
identifying the characteristics on which to compare them, but emphasizes the fact that 
the characteristics they select should provide new insights into the two types of animals 
not addressed in the unit. Student reporting focuses on explaining how the character-
istics they have selected provide these new insights.
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As these examples illustrate, across the grade levels, characteristics become 
more abstract and complex and students are assigned more responsibility in 
the design of the comparing tasks. Other ways to manipulate the difficulty of 
comparing tasks include

◗ using increasingly more abstract or complete topics; and
◗ using three or more topics in the comparison task.

Classifying

As noted in the introductory chapter, classifying can be addressed from two 
different perspectives. One involves identifying the categories within a topic. 
This is referred to as subordinate classifying. The other perspective is identifying 
the category to which a topic belongs. This is referred to as superordinate 
classifying.

Subordinate Classifying

Subordinate classifying involves identifying categories within a target topic. For 
example, consider the topic of common nouns. Possible subordinate categories 
within this topic include:

◗ Abstract nouns (“bravery”)
◗ Collective nouns (“team”)
◗ Compound nouns (“water bottle”)
◗ Concrete nouns (“tree”)
◗ Uncountable noun (“music”)
◗ Gender-specific nouns (“actress”)
◗ Countable nouns (“an attack”)
◗ Gerunds (“running”)

Sometimes, subordinate categories (i.e., subcategories) are well defined and 
sometimes they are not. At the primary level, the task design process for 
subordinate classifying includes the following:

◗ The teacher identifies the topic on which to focus.
◗ The teacher identifies the subcategories within the topic.
◗ The teacher presents students with items that fit into various subcategories.
◗ Students are asked to sort the items into the identified subcategories.
◗ The teacher asks students to summarize what they have learned and

describe how their thinking has changed.
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To illustrate this process, consider the following task.

A teacher has introduced the topic of common nouns to students. The teacher designs 
a task that presents students with the following examples of common nouns and asks 
them to classify them as a concrete noun, a collective noun, or a compound noun:

• Paper clip

• Team

• Choir

• Mother-in-law

• Bench

• Car

• Animal

• Post office

• Crowd

At the upper elementary and middle school levels, the teacher identifies the 
topic and then asks students to identify at least some of the subcategories 
within the topic. The task design process at this level includes the following:

◗ The teacher identifies the topic on which to focus.
◗ The teacher provides students with some of the subcategories and asks 

students to identify at least one other subcategory.
◗ The teacher asks students to identify items that fit into the subcategories 

and defend their choices.
◗ The teacher asks students to summarize what they have learned and 

describe how their thinking has changed.

To illustrate, consider the following task.

The teacher presents students with the following categories of nouns: common nouns, 
proper nouns, and count nouns. The teacher also asks students to identify at least 
one other category of nouns. The teacher then asks students to identify examples of 
common nouns, proper nouns, count nouns, and the category students provided and 
defend why the examples they have selected fit into a specific category.

At the high school level, the teacher identifies the topic and asks students 
to identify traditional and nontraditional categories within the topic. The task 
design process at this level includes the following: 

◗ The teacher identifies the topic on which to focus.
◗ The teacher asks students to identify the subcategories within the topic 

with the provision that some categories need to be those that are not 
commonly associated with the topic.
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◗ The teacher asks students to identify items that fit into the subcategories
and defend their choices.

◗ The teacher asks students to summarize what they have learned and
describe how their thinking has changed.

To illustrate, consider the following task.

An English teacher supplies students with the initial topic of nouns, but then asks them 
to define at least five traditional categories of nouns they are aware of and examples of 
the elements within. In addition, students are asked to create at least one new category 
that is not considered to be a traditional category and provide examples of items that 
fall within this category. Students are asked to explain what the new category adds 
to the understanding of nouns. For example, a student might identify the nontradi-
tional category of emotional nouns such as hate or love. The student might defend 
this category as shedding light on the fact that noun categories help organize types of 
human experiences.

As is the case with all cognitive analysis processes, the task design process 
for subordinate classifying gradually releases responsibility to students for 
identifying categories and the items that fit within those categories. In addition, 
students at the high school level are asked to generate new categories into 
which a topic might fall and analyze how the perspective adds insight into the 
topic.

Other ways to manipulate the complexity of subordinate classifying tasks 
include

◗ using more abstract or complex topics; and
◗ requiring students to go to multiple levels of categories and subcategories

Superordinate Classifying

As its name implies, superordinate classifying involves identifying categories 
into which target topics belong. At the primary level, the task design process 
includes the following:

◗ The teacher identifies the superordinate category into which the topic
belongs.

◗ The teacher identifies the characteristics of that superordinate category.
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◗ The teacher asks students to describe how the characteristics of the
superordinate category apply to the topic.

◗ The teacher asks students to summarize what they have learned and
describe how their thinking has changed.

To illustrate, consider the following task.

The teacher reads Aesop’s The Owl and the Grasshopper to the students. The teacher 
explains that this is a type of fable and that a fable has the following characteristics:

• a good lesson for us to learn from;

• benefits of learning the lesson;

• a wise character who learns the lesson;

• a lazy or foolish character who does not learn the lesson; and

• an outdoor, countryside setting.

Students are asked to provide examples of these characteristics in The Owl and 
Grasshopper.

At the upper elementary and middle school levels, the teacher identifies a 
superordinate category into which the target topic falls and then asks students 
to identify and apply the characteristic of that category. The task design process 
at this level includes the following:

◗ The teacher identifies the topic and the superordinate category to which
it belongs.

◗ The teacher asks students to describe the characteristics of that
superordinate category.

◗ The teacher asks students to describe how the characteristics of the
superordinate category manifest in the topic.

◗ The teacher asks students to summarize what they have learned and
describe how their thinking has changed.

To illustrate, consider the following task.

After students have read Lunch-Box Dream by Tony Abbott, the teacher informs them 
that this is a historical novel. Students are asked to look up the characteristics of 
historical novels and then describe how they are exemplified in Lunch-Box Dream.
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At the high school level, the teacher asks students to examine a topic from the 
perspective of two or more categories into which the topic might fall, along 
with the defining characteristics of the categories. The task design process at 
this level includes the following:

◗ The teacher identifies two or more categories into which the target topic
might be classified.

◗ The teacher asks students to describe the defining characteristics of each
of the categories.

◗ The teacher asks students to describe how each classification provides a
unique perspective on the topic.

◗ The teacher asks students to summarize what they have learned and
describe how their thinking has changed.

To illustrate, consider the following task.

Students have read the novel The Chocolate War by Robert Cormier. The teacher 
presents them with the following categories: psychological thriller, realism, Gothic liter-
ature, and tragedy. Students are asked to select two of these and describe the defining 
characteristics of each. They then describe how The Chocolate War exhibits the defining 
characteristics of each specific category. They also describe how each category provides 
a unique perspective on the novel.

The driving force underlying all superordinate classifying tasks is that the 
characteristics of the superordinate category shed light on the target topic. 
There are a variety of ways other than task design to manipulate the complexity 
of superordinate classifying tasks, including

◗ having students design unique superordinate categories; and
◗ using multiple superordinate categories.

Constructing Support

The cognitive analysis process of constructing support falls into the broader 
category of argumentation which, of course, can be viewed from the perspective 
of a form of writing and as a tool for persuasion. Here we focus on the more 
specific process of providing support for a claim and how it can be used to 
enhance rigor.

A claim is made every time we assert that we believe something to be true. 
Of course, this happens frequently in the course of a single day or even a single 
class period. To execute the cognitive analysis process of constructing support, 
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students must understand its nature. More specifically, well-designed support 
for a claim involves three components:

Grounds: Initial reasons that support a claim. They answer the question, 
Why do you think your claim is true?

Backing: Additional information about the grounds that support their 
validity. Backing is more detailed and more specific than grounds and can 
involve in-depth evidence such as research-based data, expert opinion, 
and statistical analyses.

Qualifier: Exceptions to the claim. These exceptions describe situations in 
which the claim is probably not true.

At the primary level, students would not be required to demonstrate all the 
components of support, but they might be expected to provide simplified 
grounds. The task design process at the primary level includes the following:

◗ The teacher provides students with a claim about the target topic.
◗ The teacher asks students to provide a few reasons or grounds supporting

or not supporting the claim.
◗ The teacher asks students to summarize what they have learned and

describe how their thinking has changed.

To illustrate, consider the following task.

Students have been learning about the topic of eating balanced meals. The teacher 
provides the following claim: The lunches in our school are balanced meals. Students 
are asked to provide reasons (grounds) why they believe this claim is true or reasons 
(grounds) why they believe it is not true.

At the upper elementary and middle school levels, students are asked to address 
both grounds and backing. The task design process at this level includes the 
following:

◗ The teacher provides students with a claim regarding a specific topic.
◗ The teacher asks students to provide reasons (grounds) supporting or

not supporting the claim.
◗ The teacher asks students to provide evidence (backing) that provide

evidence for their reasons (grounds).
◗ The teacher asks students to summarize what they have learned and

describe how their thinking has changed.
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To illustrate, consider the following task.

The teacher presents students with the following claim in science class: Many scien-
tific innovations have had a hard time being accepted because of the common beliefs 
during the time in which they were developed. Students are asked to provide one or 
more reasons (grounds) that support or do not support this claim as well as one or 
more pieces of evidence (backing) supporting each reason.

At the high school level, the teacher expects students to utilize the entire 
process of constructing support. The task design process at this level includes 
the following:

◗ The teacher presents students with a topic.
◗ The teacher asks students to generate a claim regarding the topic.
◗ The teacher asks students to come up with two or more grounds.
◗ The teacher asks students to provide backing for each of the grounds.
◗ The teacher asks students to design qualifiers as needed.
◗ The teacher asks students to summarize what they have learned and

describe how their thinking has changed.

To illustrate, consider the following task.

The teacher asks students to pick a common health care product advertised on televi-
sion. Students articulate a claim about that product along with grounds and backing 
for the claim. Students are also asked to consider if each of their grounds requires some 
type of qualifier and to provide one if necessary.

Task design for constructing support requires students to use more and more 
of the full process as they progress through the grade levels. Other than task 
design process, there are a number of ways to manipulate the complexity of 
constructing support tasks, including

◗ having students collect grounds and backing from a variety of sources; and
◗ providing more complex claims.
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Summarizing What You Have Learned and Describing  
How Your Thinking Has Changed

It is important to note that every cognitive analysis process described in this 
book ends with students summarizing what they have learned and describing 
how their thinking has changed. This activity helps solidify students’ thinking 
and ensures that they ascertain some new distinctions about the content. Such 
distinctions are the essence of rigor.

A teacher can facilitate this part of the cognitive analysis processes by asking 
students to respond to the following questions:

◗ What was I right about regarding this topic?
◗ What was I wrong about regarding this topic?
◗ What additions do I need to make to my understanding of this topic?

Using the Habits of Mind

While it is true that just about any habit of mind can be used with just about 
any type of task, here we consider two specific dispositions that fit well with 
the cognitive analysis processes described in this chapter. They are staying 
focused when answers and solutions are not immediately apparent and resisting 
impulsivity.

Staying Focused When Answers and Solutions Are Not Apparent

Staying focused when answers and solving are not apparent can be thought 
of as a specific instantiation of persistence. Like all the other habits of mind, 
this can be taught and reinforced as students are engaged in cognitive analysis 
processes.

When a teacher wants students to practice a specific disposition in the 
context of a specific cognitive analysis task, he or she should first provide 
students with a set of steps that walk students through the habit of mind and 
then gradually make those steps more sophisticated. We consider how to do 
this in Chapter 6. The following is a step-by-step process the teacher might 
initially use to help students stay focused when answers and solutions are not 
apparent:

◗ Ask yourself: What am I trying to accomplish right now?

◗ Try to describe what is frustrating you or what it is you can’t find or solve.
◗ Tell yourself you are going to give it at least one more try and then do so.
◗ When you’re done, summarize what you have learned about yourself.
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Initially, the teacher should talk students through the steps of this process. For 
example, while students are engaged in a particularly difficult comparison task, 
the teacher might interrupt them and ask them to determine if they are getting 
frustrated. The teacher would continue by explaining that if they are getting 
frustrated, they should remind themselves of their goal and try to determine 
what is stopping them in this particular task. In a comparison task, students 
might find it hard to describe how topics are similar and/or different relative to 
a specific characteristic. This might mean they need to seek some information 
about the characteristics. The teacher would continually reinforce the central 
tenet of staying focused when answers and solutions are not apparent, which 
is to keep attending to the issue and keep trying.

Over time, the teacher would ask students to use this process more and 
more independently with the goal that it becomes habitual. Occasionally, the 
teacher might also ask students to fill out a simple self-evaluation scale like the 
following:

4. I’ve been staying focused on my own when answers and solutions are
not immediately apparent to me without any teacher reminders.

3. I’ve been aware of when I’m losing my focus when answers and solutions
aren’t immediately apparent to me, but I still don’t do a good job of
refocusing my attention.

2. I’ve been trying to stay focused when the teacher reminds me, but not
otherwise.

1. I really haven’t been trying to stay focused at all when I can’t find an
answer or solution.

Resisting Impulsivity

The habit of mind of resisting impulsivity helps us avoid making decisions or 
forming conclusions without proper consideration. The teacher can initially 
provide the following step-by-step process to students:

◗ Stop for a moment and think about what you’re about to do.
◗ Ask yourself, Is there anything about what I’m thinking of doing that I

should reconsider?

◗ Once you’ve thought about your reaction, go ahead and act.
◗ When you’re done, summarize what you have learned about yourself.

The teacher might walk students through this process while they are involved 
in a constructing support task. The teacher might explain that it’s easy to fall 
into the trap of simply listing grounds for a claim and quickly coming up 
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with backing. The teacher might explain that the second step of the process 
is particularly powerful because it reminds us to carefully consider whether 
the grounds or backing we are considering really provide proper support. 
Occasionally, the teacher might ask student to rate themselves using the 
following scale:

4. I’ve been resisting impulsivity without any teacher reminders.

3. I’ve been aware of when I’m acting impulsively, but I still don’t do a 
good job of stopping to think more deeply.

2. I’ve been trying to resist impulsivity when the teacher reminds me, but 
not otherwise.

1. I really haven’t been trying to resist impulsivity.

Revisiting Higher-Order Questions

In the introductory chapter, I made the point that the concept of higher-order 
questions is basically flawed. Although the idea of asking higher-order questions 
has some intuitive appeal, the manner in which it has been historically executed 
doesn’t work because it overly simplifies what it takes to stimulate deeper 
thinking on the part of students. However, if one takes into consideration the 
type of knowledge that is the focus of instruction (i.e., declarative or procedural) 
and the cognitive processes or habits of mind that are being employed, questions 
can be constructed that more directly and pointedly stimulate higher-order 
thinking which, as we have seen, is closely aligned with what I refer to as rigor 
in this book.

Rather than use the term higher-order questions, I prefer to use the terms 
cognitive analysis questions and habits of mind questions simply because these 
terms specify the process that is the target of the questions. Cognitive analysis 
questions relate to questions that stimulate the various cognitive analysis 
processes. Habits of mind questions focus on the habits of mind. Another 
legitimate name for these questions could be metacognitive questions because 
they focus students’ attention on their attitudes and beliefs as well as their 
thinking processes. In Chapter 6 we address the metacognitive nature of the 
habits of mind in some depth.

Cognitive Analysis Questions

As described previously, each cognitive analysis task ends with students being 
asked to summarize what they have learned and describe how their thinking 
has changed. The questions described in this section provide a focus for this 
activity that is directly related to the type of cognitive analysis task.
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Questions that might be used with comparing tasks include:

◗ What are some similarities in these topics that you were previously not
aware of?

◗ What are some differences in these topics that you were previously not
aware of?

◗ Which were harder to identify: similarities or differences? Why?

Questions that might be used with subordinate classifying tasks include:

◗ What are some subcategories within this topic you were not aware of?
◗ What are some characteristics of the topic you were not aware of?
◗ What was most difficult about identifying subcategories for this topic?

Why?
Questions that might be used for superordinate classifying tasks include:

◗ What were some of the superordinate categories for this topic you were
not aware of?

◗ What are some characteristics of this topic you were not aware of?
◗ What was most difficult about identifying superordinate categories for

this topic? Why?

Questions that might be used with constructing support tasks include:

◗ What are some aspects of this claim you were not aware of?
◗ What are some aspects of the grounds or backing you were not aware of?
◗ What are some aspects of the qualifier you were not aware of?
◗ What was the most difficult part of supporting this claim? Why?

Habits of Mind Questions

Habits of mind questions require students to take a deep look at themselves as 
learners and, to this extent, are metacognitive by definition. Students should be 
taught the habits and receive practice in their use. We discuss this in Chapter 6. 
Once they begin to understand and use the habits of mind, teachers can cue 
their use by asking questions.

Questions that might be used with the habit of mind of staying focused 
when answers and solutions are not apparent include:

◗ What things do you become aware of that let you know you should try
to stay focused even though answers and solutions are not apparent?
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◗ When you realize that you can’t find answers or solutions, what emotions 
do you feel and what do you say to yourself?

◗ What is one small action you could take to get better at staying focused 
when answers and solutions aren’t apparent?

It is important to note that all habits of mind questions involve an awareness of 
our emotions and what we say to ourselves in situations where a particular habit 
of mind should be used. Again, we consider this issue in depth in Chapter 6 
where we address the importance of “inner dialogue” as a form metacognitive 
self-control.

Questions that might be used with the habit of mind of resisting impulsivity 
include:

◗ What things do you become aware of that let you know you should resist 
impulsivity?

◗ When you realize you are being impulsive, what emotions do you feel 
and what do you say to yourself?

◗ What is one small thing you could do to get better at resisting impulsivity?

Summary
This chapter addressed enhancing rigor with declarative knowledge once 
students have initially been introduced to such knowledge. A critical step in 
the process is for the teacher to identify a few topics to be the focus of rigor. 
With target topics identified, a teacher designs rigor-enhancing tasks using the 
cognitive analysis process of comparing, subordinate classifying, superordinate 
classifying, and constructing support. These tasks become more abstract and 
complex as they progress up through the grade levels. They also become more 
student directed. Specific habits of mind can also be taught and reinforced 
in the context of cognitive analysis tasks. The chapter addressed how the 
disposition of staying focused when answers and solutions are not apparent 
and the disposition of resisting impulsivity should be employed in such tasks. 
Finally, this chapter presented questions that can used to deepen students’ 
learning relative to the cognitive analysis processes and the habits of mind.
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