
 140 

Lynn MeLtzer and JenniFer Sage Bagnato

Middle school has been especially challenging for Leo. When he’s doing his 
homework, he seems to understand the concepts and information presented in 
his science textbook. However, he can’t seem to apply this information on tests 
and extend it to new scenarios. I try to help him in math, but he gets frustrated 
when I show him an approach that is different from the way he was taught in 
school. He gets stuck doing things over and over again the same way, so that 
homework drags on the entire night, and he gets too little sleep. Even after he 
works so hard, his grades are still lower than those of his friends, and Leo now 
tells us that his friends are much smarter than he is.

—parent oF a Sixth grader

Sally’s performance in school is like a seesaw. She is a very hard worker and 
is diligent with her homework. When taking notes, she spends hours writing 
down every detail. However, she sometimes has difficulty with broad concepts 
and struggles to find the main ideas in her English literature and social studies 
assignments. When writing essays, she frequently includes quotes and specific 
examples that don’t relate to her thesis. Sally does well on multiple- choice tests 
and fill-in-the-blank quizzes. I do not understand why she has so much difficulty 
with short- answer and essay tests, and I wish I knew how to help Sally so that 
her grades were more representative of the time and effort she spends studying.

—11th-grade teacher

Cognitive flexibility, or the ability to think without rigidity and to shift mindsets 
easily, is a critically important executive function process that is often especially 
challenging for students like Sally, Leo, and others with learning and attention dif-
ficulties (Meltzer, 1993; Meltzer & Krishnan, 2007; Meltzer & Montague, 2001; Melt-
zer, Solomon, Fenton, & Levine, 1989). Its component processes—which include 
the ability to adapt to unfamiliar or unexpected situations, to combine concepts 
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creatively, and to integrate different representations— develop across the lifespan 
and vary among students (Cartwright, 2008a, 2008b, 2008c; Deák, 2008). Many aca-
demic tasks from early elementary school into high school require students to shift 
flexibly between perspectives and to synthesize information in novel ways (see 
Chapters 1 and 2). Nevertheless, time is usually not built into the curriculum for 
teaching students the importance of approaching problem solving and academic 
tasks flexibly, so they can shift easily “from the top of the mountain to the bottom” 
as they focus alternately on the major themes and the relevant details (see Figure 
1.1 in Chapter 1).

In this chapter, we discuss the reasons why cognitive flexibility is so important 
across the grades, and in all academic domains. We also provide an overview of 
specific strategies that teachers can implement in their classrooms to help students 
approach complex problems in a flexible manner, integrate multiple representa-
tions of knowledge, and apply learned skills to novel situations. Some of the sug-
gestions discussed in this chapter, like some of those in other chapters, have been 
evaluated as part of our school-based Gateways to Success and Drive to Thrive stud-
ies (Meltzer et al., 2004a, 2004b, 2004c). Others are based on considerable clinical 
research (Meltzer et al., 2007b) or on best practice. Teachers could use these strate-
gies as guides in devising their own approaches for helping students to develop 
flexible mindsets in the different content areas.

Why Is coGnItIvE FLExIBILIty so ImPortant across GradEs 
and acadEmIc domaIns?

Children’s ability to think flexibly changes with development and age (Brown, 1997; 
Cartwright, 2008a, 2008b). Typically, students in the early elementary grades have 
a more limited understanding of the importance of using different approaches to 
their work in different situations than do middle and high school students. In fact, 
recent research has shown that cognitive- developmental changes from childhood 
into adulthood influence children’s ability to manage the cognitive complexity of 
academic tasks and to process many different elements simultaneously (Andrews 
& Halford, 2002; Cartwright, 2008a, 2008b; Zelazo & Müller, 2002).

As children enter school, cognitive flexibility plays an increasingly impor-
tant role in the development of more advanced language and literacy skills (Cart-
wright, 2002, 2008a, 2008b; Homer & Hayward, 2008). Furthermore, the acquisi-
tion of numeracy skills is increasingly linked with students’ ability to process 
multiple representations flexibly and easily. Acquisition of new concepts is also 
connected to students’ willingness to abandon previously successful approaches 
in favor of alternative methods when necessary (Cartwright, 2008a, 2008b). This 
ability to shift approaches and to synthesize information in novel ways is essential 
for effective reading, writing, math problem solving, note taking, studying, and 
test taking.
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In the reading domain, investigators have recently emphasized the importance 
of reading flexibility, or readers’ ability to adapt their reading skills to the demands 
and purpose of the material (Adams, 1990; Fry, 1978; Cartwright, 2002; Gaskins, 
2008; Wagner & Sternberg, 1987). This emphasis on the role of cognitive flexibil-
ity in reading decoding, fluency, and comprehension reflects the multidimensional 
nature of reading (Berninger, Abbott, Thomson, & Raskind, 2001; Berninger & Nagy, 
2008; Gaskins, 2008, Gaskins, Satlow, & Pressley, 2007; Pressley, 2006). As reading 
tasks become more challenging and domain- specific, students need to coordinate 
multiple subskills, processes, and sources of information. They form mental repre-
sentations that they need to access flexibly in order to remember, organize, priori-
tize, and comprehend the information (Shanahan & Shanahan, 2008).

Accurate and efficient reading decoding requires students to shift flexibly 
among four different approaches: letter–sound decoding, use of sight word vocab-
ulary, reliance on context clues, and use of analogies (Ehri, 1991; Gaskins, 2008). In 
other words, they need to recognize the importance of what Gaskins (2008) refers 
to as “crisscrossing the landscape,” in order to select decoding approaches that fit 
the text. Specifically, students need to coordinate the letter–sound relationships 
with the meanings of printed words (Cartwright, 2002, 2008a, 2008b, 2008c). When 
studies have focused on teaching students to shift flexibly as part of the decod-
ing process, findings have shown improved reading decoding and comprehension 
in beginning readers, intermediate readers, and adults (Cartwright, 2002, 2008a, 
2008b, 2008c). Other studies have shown the efficacy of teaching students different 
approaches to decoding and fostering flexibility in decoding (Lovett, Lacerenza, 
& Borden, 2000). Such flexibility helps students coordinate and shift between 
word-level features on the one hand, and vocabulary knowledge and background 
knowledge on the other. This flexibility allows students to draw inferences that 
extend beyond the information given, and thus it facilitates reading comprehen-
sion (Adams, 1990; Cartwright, 2008a, 2008b, 2008c).

Reading comprehension requires students to process the meaning of text, flex-
ibly access their background knowledge, recognize the purpose or goal of reading 
(Cartwright, 2008a, 2008b, 2008c), and monitor their own comprehension (Block & 
Pressley, 2002; Pressley & Afflerbach, 1995). Reading for meaning taxes students’ 
ability to manage linguistic information at the word, sentence, and paragraph lev-
els (Brown & Deavers, 1999; Goswami, Ziegler, Dalton, & Schneider, 2001, 2003). In 
the well-known series of books about Amelia Bedelia, for example, young readers 
need to use a flexible approach to language in order to understand the multiple 
meanings of the language embedded in the text and the humor in the stories. This 
flexibility helps readers to understand why Amelia Bedelia’s employers are sur-
prised when they come home to find a chicken dressed in clothes after they ask 
her to “Dress the chicken,” and a drawing of their curtains and light bulbs on the 
front lawn after they ask her to “Draw the drapes when the sun comes in . . . and 
put the lights out” (Parish, 1963, pp. 47, 48, 59).
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Written language, like reading comprehension, requires students to shift—
in this case, between the topic sentences on the one hand, and the supporting 
details on the other. As students learn to shift approaches flexibly, they are able 
to interpret information in more than one way, change approaches when needed, 
and choose a new strategy when the first one is not working (Westman & Kamoo, 
1990). There is still a need for longitudinal studies that focus on the impact of 
cognitive flexibility on the writing process, as there has been very little research 
in this area.

In the math domain, students’ understanding of concepts, of computational 
procedures, and of word problems is associated with cognitive flexibility from the 
earliest grades, when one-to-one correspondence rules are taught. Students need to 
shift from the words and sentences in math problems to the numbers, operations, 
algorithms, and equations needed to solve the problems (Roditi & Steinberg, 2007). 
Students also need to learn how and when to shift from one problem- solving strat-
egy or schema to another, so that their final calculations are accurate and logical 
(Montague & Jitendra, 2006). In fact, recent math curricula that have been based on 
the National Council of Teachers of Math (2000) report focus on teaching students 
to switch sets while they connect, communicate, and discuss multiple representa-
tions of the same word problems. Students with learning disabilities often struggle 
to shift flexibly between the numbers and the math questions they are solving 
(Bull & Scerif, 2001; Roditi, 1993; Roditi & Steinberg, 2007). Therefore, these stu-
dents need explicit and ongoing instruction in shifting when they approach their 
math work.

In content area subjects, including science and history, students are required to 
read texts where many words or phrases have multiple meanings; students’ under-
standing of these words or phrases depends on their flexible use of context clues. 
Similarly, learning a foreign language requires a significant amount of flexible 
thinking, as students are challenged to shift back and forth between their native 
language and the language they are learning. Students continuously need to apply 
their knowledge of semantics, syntax, and vocabulary in order to translate text 
or conversation in the foreign language into their native language and vice versa. 
Spiro and colleagues have stressed the role of flexibility in the acquisition and rep-
resentation of content area knowledge (Spiro, 2004; Spiro, Feltovich, Jacobson, & 
Coulson, 1992). Specifically, they have shown that knowledge needs to be flexibly 
structured and accessed in order to build expertise in different academic domains. 
Cognitive flexibility and other higher-level thinking skills therefore need to be 
explicitly taught within specific content domains or disciplines (Shanahan & Sha-
nahan, 2008). In fact, in studies of the links between cognitive flexibility and per-
formance in science and history, students across the grades (elementary into high 
school) have been taught to shift flexibly among texts and to recognize similarities 
and differences in themes, in order to understand the main ideas or “big picture” 
(Shanahan & Shanahan, 2008; Wolfe & Goldman, 2005).
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Finally, note taking, studying, and taking tests require students to shift back 
and forth between various subtopics or problem types, which are often phrased 
differently from the ways in which students have learned or studied the infor-
mation. In these different academic domains, students with learning difficulties 
need to learn systematic strategies for interpreting the vocabulary and linguistic 
structure in multiple ways, so that they feel comfortable taking risks and thinking 
“outside the box” when they interpret information.

Across all these academic domains, students’ motivation, interest, and passion 
influence their willingness to make the effort to try different approaches and to 
shift flexibly from one approach to another, rather than continuing to use the same 
approach to tasks (Alexander, 1998; Paris, Lipson, & Wixson, 1983; Shanahan & Sha-
nahan, 2008). Alexander (1998) emphasizes that intrinsic motivation, topic knowl-
edge, and strategy use interact to produce improvements in domain learning (e.g., 
history or science). For example, as students learn more about a topic (such as the 
Vietnam War), they find it easier to use strategies flexibly; in turn, flexible strategy 
use increases students’ interest in completing the many different steps involved in 
writing a paper about the Vietnam War. In this regard, Zelazo and colleagues have 
differentiated between purely cognitive or “cold” tasks that have no emotional con-
tent (e.g., math computation) and tasks that are affected by a student’s social and 
emotional mindset, or what they term “hot” tasks (e.g., remembering information 
in a social studies text by linking it with a personal experience) (Zelazo & Müller, 
2002; Zelazo, Müller, Frye, & Marcovitch, 2003). They propose that success on both 
types of tasks depends on each individual’s cognitive flexibility.

hoW shouLd WE tEach studEnts to thInK FLExIBLy 
and to shIFt mIndsEts?

As discussed above, classroom instruction needs to include opportunities for stu-
dents to use their acquired knowledge flexibly (Bereiter & Scardamalia, 1993). Sim-
ilarly, students’ cognitive flexibility improves when they are given opportunities 
to solve problems from a variety of different perspectives (Bransford, Brown, & 
Cocking, 2000). Therefore, it is important to embed strategies for teaching cogni-
tive flexibility into different facets of the curriculum, and to create classrooms and 
school cultures where students are taught strategies that encourage flexible think-
ing across the grades and content areas.

In the classroom setting, cognitive flexibility underlies good teaching as well 
as successful learning (Cartwright, 2008a, 2008b, 2008c; Massey, 2008). As Massey 
(2008) emphasizes, “flexible instruction does not mean anything goes” (p. 305). 
Instead, such instruction provides explicit models of a repertoire of specific strate-
gies, as well as explanations of how and when to use these strategies (Snow, Grif-
fin, & Burns, 2005).
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A broad range of instructional methods can be used to promote flexible think-
ing across the content areas. Instruction can focus explicitly on problem solving 
and critical thinking, and can require students to think flexibly about how the 
solutions they propose could lead to different outcomes under different circum-
stances (Sternberg, 2005). Instruction can also encourage peer discussion and col-
laborative learning in order to expose students to many different viewpoints (Yuill, 
2007; Yuill & Bradwell, 1998). While working with their peers, students can be chal-
lenged to approach problems from the perspectives of their classmates, which may 
vary significantly from their own. An integrated approach to learning encourages 
students to make connections between different content areas and also challenges 
them to think flexibly about the topics. For example, in history, when students are 
taught about the westward migration in the United States during the 1850s, each 
student could be required to write a journal from the perspective of a pioneer. In 
geography or science, students could analyze the topographical features of the area 
and choose a safe passage through the Sierra Nevada. This integrated approach 
not only deepens students’ understanding of the time period, but also encourages 
them to shift mindsets by assuming a number of different perspectives.

The following guide can be used as an organizational framework for embed-
ding shifting strategies in the curriculum (see Chapter 2 for details):

1. Introduce and define the concept of shifting strategies.
2. Model shifting strategies and explain what, when, and how to do this.
3. Provide opportunities for active student learning.
4. Reinforce shifting strategies by embedding opportunities for doing this 

into the curriculum.
5. Reflect on students’ use of specific strategies.
6. Challenge students and extend flexible strategy use to other academic areas 

and tasks.

To help students develop metacognitive awareness and understand how to 
shift flexibly in their interpretation of language and approaches to reading, writ-
ing, and math, one of the easiest and most enjoyable activities is to implement 
“5-minute warm-ups” at the beginning of lessons. These activities encourage stu-
dents to recognize that many different answers can often be generated for the same 
question (see Table 6.1 for examples). Furthermore, activities with jokes, riddles, 
word categories, and number puzzles can help students to practice using flexible 
approaches to language interpretation and number manipulation.

Tasks that incorporate jokes and riddles “differentiate between what is said and 
what is meant, between two different meanings of the same surface form, between 
joking and literal interpretations of text, and between formal and semantic char-
acteristics of words” (Yuill, Kerawalla, Pearce, Luckin, & Harris, 2008, p. 339). The 
efficacy of using jokes to teach flexible thinking to students in the early grades has 
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been shown in an interesting series of studies (Yuill, 2007; Yuill & Bradwell, 1998). 
Children ages 7–9 years were paired with peers to discuss ambiguities in jokes; 
they used a joke software program (Joke City) for three 30-hour sessions. Signifi-
cant gains in reading comprehension were found in these children, in comparison 
with the control group children, who continued with their daily literacy classes. 
In other words, an explicit focus on the ambiguous language in jokes generalized 
to reading comprehension as students were required to think about and analyze 
language in different ways.

Jokes and riddles help students to recognize that ambiguities in language affect 
meaning, and that looking for context clues is an important reading strategy that 
improves reading comprehension (see Figure 6.1). Ambiguous sentences, riddles, 
and multimeaning words can be presented in humorous ways to teach students 
how to shift flexibly among meanings by using context clues, shifting from noun 
to verb use, and shifting syllables in words. As Yuill et al. (1998) point out, peer 

taBLE 6.1. Warm-up activities that Promote Flexible Interpretation of Language 
and Flexible approaches to reading, Writing, and math

Present ambiguous words and sentences to students in the form of riddles or jokes. This is an enjoyable ••
way of helping students to use context clues to analyze words with multiple meanings. This activity 
should be linked directly and explicitly with reading comprehension tasks.

Encourage students to identify different ways they can use specific objects such as a brick, a cardboard ••
box, or an apple. This encourages them to shift approaches rather than getting “stuck” in one 
approach, and helps them to understand that objects as well as words can have different meanings and 
functions.

Ask students to categorize weekly vocabulary or spelling words in a number of different ways (e.g., by ••
part of speech, meaning, vowel patterns).

Ask students to identify several different ways in which selected multimeaning words can be used (e.g., ••
“cut paper” “cut the line,” “cut class.”

Encourage students to write a short story from the perspective of an object, such as a penny or a lost ••
sock. This teaches perspective taking and helps students to shift approaches.

Ask students to create different endings for books they have read. This process encourages students to ••
recognize that stories can end in many different ways.

Play word and math logic games, such as Boggle, Magic Squares, and Sudoku, to help students ••
to manipulate words and numbers in different ways and to think flexibly about words and math 
operations.

 

Think about and illustrate two different meanings for the following:

Eye drops off the shelf.••
Enraged cow injures farmer with axe.••
Kids make nutritious snacks.••
Hospitals are sued by seven foot doctors.••
Include your friends when baking cookies.••

FIGurE 6.1. Examples of using humor to promote flexible interpretation of multimeaning words.
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discussion of jokes promotes cognitive flexibility, as joking is a social activity that 
occurs among peers. Similarly, peer discussions of ambiguous language promotes 
metacognitive awareness that transfers to reading and writing tasks (Yuill et al., 
2008). Students can therefore collaborate with peers to illustrate or verbally explain 
selected riddles or jokes. They can also work with peers to analyze sentence struc-
ture and to identify pronouns, adjectives, and placements of commas or hyphens 
that change the meanings of words and phrases. Discussing these different mean-
ings often helps students to recognize the importance of thinking flexibly when 
they complete their homework or study for tests.

Activities like these provide opportunities to incorporate cognitive flexibility 
instruction into classwork and homework through the use of enjoyable and inher-
ently motivating tasks. These activities should be linked explicitly and directly 
with reading comprehension tasks. Therefore, teachers can present reading tasks 
that require students to recognize shifts in sentence meanings based on the use of 
selected words as nouns or verbs. Students can be required to discuss these shifts 
explicitly. In this way, students can use engaging material to build their metacogni-
tive and metalinguistic awareness.

It is important to recognize that students often show marked variability in 
their cognitive flexibility, and that students may be flexible on some tasks but not 
on others. For instance, some students may be flexible in their approach to struc-
tured verbal or nonverbal reasoning tasks, yet may be inflexible in academic situ-
ations that demand the integrated use of a broad range of skills and strategies. 
Similarly, students may actively use learning strategies on tasks with which they 
are familiar, but may not access strategies on other tasks that they perceive as too 
difficult or that require the simultaneous mobilization of multiple processes and 
strategies. They may also rely inappropriately on strategies that were previously 
helpful, but are inadequate for dealing with the increased complexity of new tasks. 
Teachers can differentiate instruction more easily after administering the Meta-
COG surveys (see Chapter 1 for a detailed discussion of MetaCOG) to assess all 
students’ motivation, effort, strategy use, and understanding of their own learn-
ing profiles. Students’ motivation and emotional mindsets (e.g., fatigue, anxiety, 
social awareness) influence their willingness to make the extra effort needed to 
use strategies for thinking and learning flexibly. In fact, as discussed in detail in 
Chapter 8, students’ emotional mindsets often serve as “on–off switches” for effec-
tive strategy use and learning, particularly their willingness to try new or different 
approaches.

Table 6.2 provides suggestions for teaching students to develop metacognitive 
mindsets—to shift flexibly “from the top of the mountain to the bottom and back 
again” (see Chapter 1), and to shift between the main ideas and details in different 
content areas and domains. These broad ideas are expanded and elaborated in the 
following section, which focuses on what strategies teachers should use to promote 
students’ abilities to think flexibly and to shift approaches as needed.
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taBLE 6.2. teaching students to develop metacognitive mindsets and strategies 
for shifting Flexibly in selected content areas

Oral language

Shifting between multiple word meanings

Teach students to recognize and analyze ambiguities in words and sentences, and to shift between different ••
meanings.

Require students to identify multiple-meaning words by using context clues, noun–verb clues, and syllable ••
accents, and to shift flexibly among the different possible meanings (see the M & M strategy, Figures 6/4–6.5 
and Table 6.3).

Explicitly link these activities with reading comprehension and writing, so that students will generalize and ••
extend the strategies they learn to the different content areas.

 

Reading decoding and spelling

Shifting between different word analysis and blending approaches for decoding and spelling

Teach students to recognize which words can be analyzed by using phonics and which words depend on sight ••
vocabulary.

Provide sentence-reading tasks where students need to shift between phonics and sight words. Require ••
students to verbalize the difference, so that they develop a metacognitive approach to decoding and spelling.

Teach students to access their knowledge of prefixes and suffixes and related words in spelling—for example, ••
music/musical (c at the end, not k or ck); jumped (ed, not t, because of past tense).

Note: Students sometimes rely exclusively on phonics if they are not taught how and when to shift strategies.
 

Reading comprehension

Shifting between “big ideas” and supporting details

Teach students to differentiate among main ideas, important details, and less relevant details. This is an ••
important skill for summarizing and studying.

Require students to identify multiple-meaning words, as above.••
Teach students to use three-column notes (e.g., Triple Note Tote), to ensure that they shift from the main ••
ideas or core concepts to the supportive details (see Chapter 2).

 

Written language

Shifting between “big ideas” and supporting details.

Shifting “from the top to the bottom of the mountain and back again” (see Chapters 1 and 2)

Provide students with graphic organizers for sorting main ideas vs. supportive details.••
Provide templates that help students focus on major themes or thesis statements, relevant details, and ••
conclusions.

Provide models for shifting from the main ideas to supporting details.••
Help students to develop personalized checklists that help them differentiate between relevant and irrelevant ••
details.

 

Studying and test taking

Shifting and organizing

Shifting and self-checking
Have students create specific study plans for tests in different subject areas and with different formats (e.g., ••
essay vs. multiple-choice).

Have students use a question–answer or three-column format (e.g., Triple Note Tote) for studying for tests.••
Have students shift from writing to editing, using personalized checklists of their common errors on tests.••

 
(cont.)
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What stratEGIEs shouLd WE tEach  
to PromotE studEnts’ coGnItIvE FLExIBILIty?

Specific strategies for fostering flexible thinking and set shifting are often embed-
ded in classroom instruction, but may not be explicitly taught. Students are often 
unaware of the goals of the lessons or activities, and metacognitive awareness is 
not actively promoted. The following suggestions and strategies should be used as 
guides for explicitly helping students to develop flexible mindsets and approaches 
to the different content areas.

shifting and Flexible thinking in reading

As discussed above, reading tasks require students to apply and combine different 
strategies on the basis of the specific goals, text structures, and content require-
ments of the different tasks (Brown et al., 1983). When reading novels, for example, 
students are required to shift between the concrete and the abstract, between the 
literal and the symbolic, and between the major themes and relevant details. Simi-
larly, students regularly encounter ambiguous language when they read poetry, 

taBLE 6.2. (cont.)

Summarizing, note taking, long-term projects

Shifting and prioritizing

Shifting and organizing

Teach the “big picture” versus the details by using concept maps and reminding students to visualize ••
themselves standing at the “top of the mountain” and then shifting to the “bottom of the mountain” for the 
details.

Teach students to extract the main themes when taking notes and to paraphrase the information in their own ••
words.

Require students to use the Triple Note Tote strategy or strategy cards throughout each chapter/unit (see ••
Chapter 2). These require students to shift from the main ideas to the details and back again, so that they 
have a study plan for tests.

Require students to shift between short-term homework due immediately and long-term projects by using ••
monthly and weekly calendars and setting short-term “due dates” for phases of the long-term work.

 

Math Problem Solving

Shifting and prioritizing

Require students to generate math language for each operation (e.g., •• difference, less, take away = subtraction).

Teach students to shift from the language embedded in word problems to the computational details and back ••
again.

Teach students to focus on the meaning of the math problem versus the operations and calculation details ••
by reminding students to visualize themselves standing at the “top of the mountain” and then shifting to the 
“bottom of the mountain” for the details.

Within operations (e.g., long division) teach students to shift from division to subtraction (and the like).••
Require students to estimate the answers to word problems (“big picture”) and to compare their solutions ••
with their estimates. Teach students to ask themselves, “ Does it make sense?”, by comparing their final 
calculations with their estimates.
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and texts in content areas such as biology or history which also require them to 
think flexibly about the meanings of specific words, phrases, and sentences. There 
are three major categories of ambiguous language (Spector, 1997):

Multiple- meaning words•• . These include homographs and homophones, such 
as pair versus pear and weight versus wait. Changing the accent of a word may also 
vary the meaning of words, as in the example of PROduce versus proDUCE.

Multiple- meaning phrases•• . Ambiguous phrases are often idioms, such as “eats 
like a bird,” “break a leg,” “follow your heart”, and “off the wall.”

Multiple- meaning sentences•• . To interpret ambiguous sentences, readers must 
use syntactic information and context clues embedded in the text to infer the correct 
meaning. For oral language, listeners may also analyze verbal cues (e.g., stress and 
intonation) and nonverbal cues (e.g., gestures and body language) to understand 
the intended meanings of the sentences. They also need to identify which specific 
parts of sentences can be interpreted in two different ways. Examples include “Jane 
has grown another foot” and “He grimaced when Ralph took his picture.”

Students need to learn how to recognize and analyze multimeaning words, 
phrases, and sentences, and how to use context clues to shift back and forth between 
the main ideas and the details.

As discussed above, many approaches can be used. For example, riddles, mul-
timeaning words, and ambiguous sentences can be presented in humorous ways 
to teach students how to shift flexibly among meanings by using context clues, 
shifting from noun to verb use, or shifting accents or syllables in words. Teachers 
can present students with jokes or riddles such as those shown in Figures 6.2 and 
6.3, and can require students to do the following:

Read the jokes or riddles.••
Identify the literal and figurative meanings of the words.••
Underline the part of the joke with multiple meanings.••

FIGurE 6.2. Examples of using riddles to promote flexible interpretation of multimeaning words.

What did the ocean say to the shore? ••
Nothing, it just waved.

What did the calculator say to the student? ••
You can count on me.

What do you get when you eat crackers in bed? ••
A crumby night’s sleep.

Why shouldn’t you step on a watch? ••
Because it’s a waste of time.
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Illustrate the two or more different meanings by hand or on a computer.••
Discuss the multiple meanings with peer partners.••

Strategies like the multiple- meaning strategy (M & M strategy) can also help stu-
dents to unlock the meaning of ambiguous language. To use the M & M strategy, 
students are encouraged to follow the steps outlined in Figure 6.4.

As discussed in detail in Chapter 5, students need memory anchors to remem-
ber sequences of steps. Crazy phrases that link the steps in a sequence can often 
help students to recall the order in which they need to analyze the material. For 
example, to remember the steps involved in the M & M strategy, students could be 
presented with one of the following crazy phrases: “Mighty Pandas Crave Large 
Oreos” (see Figure 6.5), “Mean Possums Crush Lollipops Ominously,” or “Mischie-

FIGurE 6.3. Teaching cognitive flexibility by illustrating words or phrases in which multiple 
meanings are associated with verb or noun usage.

FIGurE 6.4. The multiple-meaning strategy (M & M strategy).

Multiple-meaning word—Check each unfamiliar or confusing word in the sentence 
and ask:

Could this word have more than one meaning?••
Could it be used as both a verb and a noun?••
Can I change the accent or stress of the word?••

Possible meanings—List all the possible meanings of the word.

Context clues—Circle and analyze context clues in the sentences.

Logical meaning—Underline the most logical meaning. Cross out meanings that 
don’t make sense.

Own words: Restate the sentence in your own words.

Crazy phrase: “Mighty Pandas Crave Large Oreos.”
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vous Penguins Collect Lopsided Oranges.” Once they have practiced using the M& 
M strategy, students should be encouraged to make up their own crazy phrases. 
Table 6.3 demonstrates how students might use the M & M strategy to comprehend 
the following ambiguous sentence: “The hiker looked at the scale carefully.”

While ambiguous language challenges students to think flexibly at the word 
and sentence levels, students are also required to shift mindsets when reading 
paragraphs in textbooks and chapters in novels. To comprehend fiction, for exam-
ple, it is important that readers shift mindsets to think like the characters in a book. 
Consider the following excerpt from page 1 of The Ballad of Lucy Whipple, by Karen 
Cushman (1996):

It was a hot day in late August, and nothing was moving in the heat but the flies, when 
our wagon pulled out of the woods and stopped at the edge of the ravine.

FIGurE 6.5. Use of a crazy phrase to recall the M & M Strategy for shifting flexibly among multiple 
word meanings.

taBLE 6.3. using the m & m strategy to comprehend ambiguous Language
Ambiguity Possible meanings Context clues Logical meaning Own words

The hiker 
looked at 
the scale 
carefully.

Machine for ••
weighing
Plate on fish or ••
reptiles
Proportion on a ••
map
To climb up••
Series of musical ••
tones

hiker•• —suggests 
that the scale is 
something one 
might need in the 
wilderness
the•• —suggests that 
scale is a noun
carefully•• —suggests 
that the scale is 
important to the 
hiker; it might be 
hard to see

Machine for ••
weighing
Plate on fish or ••
reptiles
Proportion on a ••
map
To climb up••
Series of musical ••
tones

The hiker looked ••
at the proportion 
on the map 
carefully.
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When this passage is interpreted from a contemporary perspective, readers might 
assume that “our wagon” refers to a station wagon (i.e., a car). However, if the read-
ers are able to shift mindsets and leave behind the time and place in which they 
live in favor of those in the book (California in 1848), it is more likely that they 
will activate their background knowledge about this time period and visualize 
a wooden, horse-drawn wagon. Similarly, in order for readers to understand and 
analyze a character’s actions, they must discard their personal goals/values and 
temporarily adopt those of the main character. Use of a Venn diagram helps stu-
dents to make this shift. This approach makes explicit the differences between the 
readers and the main character, and students need to think about the similarities 
and differences when they draw the Venn. To help readers change mindsets, stu-
dents can be encouraged to refer to the Venn diagram before each reading session. 
Figure 6.6 is an example of a structured and scaffolded Venn diagram that focuses 
on the setting.

shifting and Flexible thinking in Written Language

Persuasive and analytical writing requires students to develop an argument or the-
sis, which is supported by specific evidence and examples. To facilitate planning 
and organization, writers are often required to complete a linear graphic organizer 
that outlines their main idea and supporting details. For some students, this is an 
effective approach. However, for those who have difficulty with flexible thinking, 
it may be challenging for them to shift fluidly between their main ideas and sup-
porting details. Consequently, they may choose examples (such as quotes or facts) 
that either lend little support to the main idea or are entirely unrelated. Use of a 
graphic organizer that makes explicit connections between the main idea and sup-
porting details may help writers to shift more fluidly between the two (see Appen-

 
 
 

My Setting 
Time 
Year: 
Current events:
Popular activities:
Place: 
Where I live: 
What it is like: 

 

Character‛s Setting 
Time 
Year: 
Current events:
Popular activities:
Place: 
Where he/she lives:
What it is like: 

FIGurE 6.6. Structured Venn diagram to help students think flexibly about a story’s setting.
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dix 11). This graphic organizer can be used as a prewriting strategy for organizing 
paragraphs or essays. It encourages students to provide specific examples, and it 
also helps to ensure that the details support the argument and promote the main 
idea.

Another method for promoting flexible thinking when writing is to teach stu-
dents to develop counterarguments to their theses or main ideas. Introducing a 
counterargument is an effective technique for an introduction or conclusion to a 
persuasive essay. Developing an introductory or concluding statement that chal-
lenges an argument, but is weighted more heavily in the direction of the writ-
er’s opinion, encourages a student to think deeply and flexibly about the topic at 
hand.

Note taking is another area of written language that requires students to think 
flexibly. When taking notes during a class lecture, students are required to listen 
actively to the information, transfer it into their own words, and record important 
information in note form. Similarly, effective note taking while reading requires 
students to read the information and paraphrase it in words that are meaning-
ful and familiar to them. However, the act of paraphrasing is extremely challeng-
ing for many students, especially those who have difficulty thinking flexibly. As 
a result, these students frequently resort to copying the exact words that appear 
in the text; this not only compromises their understanding, but also reduces the 
likelihood that they will retain the information over time. Thus it is essential to 
provide students with explicit instruction focused on ways of paraphrasing infor-
mation for note taking. The following four-step process for teaching paraphrasing 
is effective (Vener, 2002):

1. Find the words you want to change.
2. Use a thesaurus to find appropriate synonyms for these words.
3. Replace the original words with the synonyms.
4. Rearrange the sentence so that it makes sense, without changing its original 

meaning.

Teachers should also explain to students that their notes need to be legible 
and should contain accurate information, but that they do not have to use perfect 
spelling and grammar or to write in complete sentences. Instead, students can use 
bullets or numbers to take notes and can develop personalized systems of abbre-
viations for common words.

shifting and Flexible thinking in math

In math, shifting is essential for efficient and accurate calculations and analyses of 
word problems. Students often need to shift flexibly between operations (e.g., long 
division involves shifting from division to multiplication to subtraction). Students 
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are also often taught to predict the answers and generate estimates before solving 
problems. In other words, they need to shift flexibly between the initial “ballpark 
figure” or estimate and the actual answer. Moreover, when solving word problems, 
students often need to shift fluidly between numbers and words. For example, they 
need to know that the key phrase all together indicates addition, whereas the phrase 
less than calls for subtraction. When asked to “explain their work,” students need 
to work in the opposite direction and convert their numerical computations into 
written language.

One way to promote flexible thinking in math is to expose students to mul-
tiple representations of mathematical concepts and procedures (Roditi & Stein-
berg, 2007). Many teachers already use multiple representations when teaching 
fractions, decimals, and percents, all of which can be expressed by using numbers, 
words, and visual or concrete manipulatives that illustrate part-to-whole relation-
ships. To help students think flexibly about the concepts they are learning, this 
type of instruction can be extended to many more mathematical constructs. Posi-
tive and negative numbers, for example, can be illustrated by using a traditional 
number line or the analogy of temperature on a thermometer. Similarly, asking 
students to convert numbers into graphs, tables, and charts helps them to shift 
from the smaller details to the larger patterns and trends.

When learning new concepts or skills, students are frequently required to 
practice problems presented in a particular format in class or for homework. To 
promote mastery of mathematical skills, this format is often highly structured and 
repetitive. For tests or quizzes, teachers often change the format to evaluate their 
students’ level of comprehension, in addition to their ability to apply these skills. 
Teachers may also group together different types of problems that students have 
previously practiced only in isolation. On these tasks, students often have diffi-
culty shifting mindsets and recognizing familiar problems that are presented in a 
different format. They also struggle to differentiate between mixed problem types 
(see Figure 6.7).

Example 1: Calculation

Homework: What is 20 percent of 80?

Test: 16 is what percent of 80?

Example 2: Word Problem

Homework: John earns the following scores on his English tests: 82, 90, 76, and 87. What is his 
average test score for the semester?

Test: Rachel’s average test score for the semester in history class is an 89. She earned the following 
scores on three of the tests: 92, 88, and 81. What score must she have earned on the fourth test?

FIGurE 6.7. Examples of math problems with different formats.
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To address situations such as those in Figure 6.7, it is important to teach stu-
dents how to shift flexibly from one problem type to another or one format to 
another. When completing a page of multiple problem types for homework or on 
a test, for example, students can be encouraged to stop and ask themselves the 
specific questions presented in Figure 6.8. These questions help them identify the 
similarities and differences between the problem they are currently working on 
and the previous problems in that set. These guided questions are intended to 
help students not to get “stuck” in one approach, but to shift flexibly in order to 
recognize the differences between problems. Students can then recognize that a 
different approach or operation may be needed and can generate a more accurate 
plan of action.

shifting and Flexible thinking for studying and taking tests

As discussed above, preparing for tests and quizzes is a process that requires flex-
ible thinking on many different levels. Students need to be able to extract informa-
tion from a variety of sources, including textbooks, homework assignments, and 
class notes. Memorizing the specific details and integrating them with the larger 
concepts also require cognitive flexibility. Students with executive function dif-
ficulties often experience an overload of information, so that they do not know 
where to begin; as a result, they often feel as if their minds are like “clogged fun-
nels” (see Figure 1.2 in Chapter 1). Because they do not shift approaches flexibly 
and cannot sift and sort the information, they cannot unclog their funnels easily. 
Consequently, their writing, study skills, and test performance are often compro-
mised, and their academic grades often do not reflect their true intellectual abil-
ity.

Many students tend to use the same study techniques for all subject areas. 
Although it may be effective to focus on the textbook to prepare for a history test, 
this may be less helpful in math, where it is often more beneficial to review earlier 
classwork and homework assignments. Students need to be taught that different 
subject areas require different study techniques, and that they need to be flexible 
in their preparation for tests and quizzes. Helping students to develop a system-
atic study plan for each subject area, such as the one in Figure 6.9, is one way to 

Is this problem the same as or different from the one I did before?••
If it is different, •• what is different about it? For example, does it require 
a different operation or a different algorithm?

What specific steps do I need to follow in order to solve •• this problem?

FIGurE 6.8. Suggestions for helping students to shift among problem types.
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help students recognize this. Students should develop individualized study plans 
reflecting the study strategies that have proved to be most effective for them.

Even within the same subject area, students should also be taught to study 
differently for tests with different formats. For a multiple- choice format test in his-
tory, students are often tested on detailed, factual information. For an essay test 
in history, however, students need to be taught how to shift away from the facts 
and details to the topics or major concepts. They need to be able to “tell the story” 
embedded in the content, rather than simply cramming hundreds of facts/details 
and then forgetting these immediately after the test.

For short- answer and essay tests, students are required to select the most rel-
evant factual information and to connect these details to a larger theme. One effec-
tive study strategy for such tests is to review the textbook, class notes, and home-
work assignments, and them to make strategy notecards with important people, 
dates, places, and events on one side, and the corresponding descriptions on the 
other. Students should also write down their personalized strategies for remem-
bering key terms and for shifting from the major concepts to the relevant details, 
such as a crazy phrases, acronyms, or cartoons (see Chapters 2 and 5 for more 
details). In fact, it is beneficial for students to create three- column notes, where 
they record the main idea in one column, the supporting details in a second col-
umn, and their memory strategies in the last column. The Triple Note Tote strategy 
from BrainCogs (ResearchILD & FableVision, 2003) can be used in this way for 

Math

Make a flash card for each different type of problem. Each card should include these details:

Name of problem••
How to recognize it••
Steps to solve it••
Example••
Strategy for remembering the information••

Make a practice test with examples of each type of problem.
Check work carefully. Redo the problems that were challenging or incorrect.
 

English

Write a one- or two-sentence summary of each chapter in the novel. Identify important examples 
and quotes from each chapter.

Review the notes from class.

Try to predict the essay question. Create an outline for a response.

FIGurE 6.9. Examples of personalized study plans for math and English.
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taking notes, outlining, studying, and self- quizzing (see Chapters 2, 4, and 5 for 
more information).

Helping Leo and Sally to Think More Flexibly

As demonstrated by the descriptions of Leo and Sally at the beginning of this 
chapter, students’ difficulties in thinking flexibly can affect their learning and aca-
demic performance in a variety of ways. Therefore, it is important to select the 
techniques used to promote flexible thinking carefully, in order to match students’ 
individual learning profiles and address their academic needs. Table 6.4 provides a 
few suggestions for helping Leo and Sally think more flexibly and for addressing 
their respective areas of difficulty: in math and science (Leo) and in language arts 
(Sally).

TABLE 6.4. Suggestions for Helping Leo and Sally to Think Flexibly
Difficulty Recommendations

Leo

Applying familiar 
information to 
new problems or 
situations presented 
on science and math 
quizzes and tests

For novel problems, teach Leo to ask himself what is the same and what ••
is different or new about this problem versus problems he has completed 
previously for homework. He should then use this information to create a plan 
of action.

Create a study plan for tests and quizzes, which includes having Leo practice ••
applying the skills and information that he knows to new situations. Develop 
Leo’s metacognitive awareness by providing explicit examples that emphasize 
cognitive flexibility. Provide opportunities for modeling, guided practice, and 
independent practice.

Shifting approaches 
when solving math 
problems

Use multiple representations of information (e.g., algorithms, graphs, ••
diagrams) to teach math concepts and skills. Make the connections between 
the different representations explicit and clear.

Develop Leo’s metacognitive awareness by providing opportunities for him ••
to reflect on his strategy use. Leo could be given extra credit for completing 
strategy reflection sheets for his homework or tests.

Sally

Identifying the main 
ideas while reading 
and note-taking

Teach Sally how to change subheadings into questions (see Chapters 4 and 5) ••
to extract the main ideas from each section of her textbook. Encourage her to 
write down the answer on a Post-it Note that is stuck directly to the book, or 
to use a three-column note-taking format (see Chapters 4 and 5).

For note taking, Sally can paraphrase information and use a personalized ••
system of abbreviations.

Shifting flexibly 
between the main 
idea (or thesis) and 
details in written 
language

Before writing essays, Sally can use the STAR strategy (see Chapters 1 and 5) ••
or the graphic organizer in Appendix 12, to ensure that the details and quotes 
she includes in her essay support her main idea.

When she studies for essay and short-answer tests, Sally can predict what the ••
questions might be and make a draft or outline of her answers.
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concLusIon

Cognitive flexibility, or the ability to think flexibly and to shift mindsets, is one 
of the least understood executive function processes. There is a need for many 
more studies that systematically evaluate the links between cognitive flexibility 
and performance in the different academic domains. It is important that teachers 
build time into the daily curriculum for teaching students to develop metacogni-
tive mindsets and to think strategically about their work. Students need to learn 
why and how they can approach all academic tasks flexibly, so they can shift eas-
ily “from the top of the mountain to the bottom,” as they focus alternately on the 
major themes and the relevant details (see Figure 1.1 in Chapter 1). In doing so, 
they learn to prioritize, to sift and sort information, and to “unclog the funnel” (see 
Figure 1.2 in Chapter 1) so that they can be productive and successful in school and 
in life.
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