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Creating Strategic  
Classrooms and Schools

Embedding Executive Function  
Strategies in the Curriculum

LYNN MELTZER

Academic performance in our 21st-century digital schools is
increasingly dependent on students’ ability to set goals, organize, pri-
oritize, shift flexibly, access working memory, and self-monitor, all pro-
cesses that are critically important from elementary school through col-
lege (Barkley, 2012; Brown, 2006, 2014; Denckla, 2007; Meltzer, 2007, 
2014). These executive function (EF) processes are the underpinnings 
for accurate and efficient performance in school, especially for those 
academic tasks that require students to integrate and synthesize multiple 
subskills, namely, reading comprehension, writing, studying, test taking, 
and long-term projects (Brown, 2014; Goldstein & Naglieri, 2014; Melt-
zer, 2013, 2014; Meltzer & Basho, 2010; Meltzer, Reddy, Greschler, & 
Kurkul, 2013).

This chapter provides an overview of research-based EF strategies 
that are important for all students and are critically important for stu-
dents with learning and attention difficulties. These strategies are most 
effective when they are taught explicitly and integrated into the class-
room curriculum. The first section focuses on a theoretical framework 
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for understanding metacognition and EF processes and their impact on 
students’ effort, resilience, and academic performance (Meltzer, 2014; 
Meltzer, Basho, Reddy, & Kurkul, 2015). The second section addresses 
techniques for promoting metacognitive awareness and embedding EF 
processes into the curriculum in five core areas: goal setting, cognitive 
flexibility, organizing and prioritizing, accessing working memory, and 
self-monitoring. The connections between students’ self-understanding 
and use of EF strategies, on the one hand, and their attention and emo-
tional regulation in the classroom, on the other hand, are also discussed 
briefly. The third and final section describes the SMARTS Executive 
Function and Mentoring Program (Meltzer, Greschler, Stacey, et al., 
2015) a research-based EF curriculum that provides teachers with pro-
cedures and materials for integrating EF strategies into the curriculum 
(Meltzer, 2014, 2015; Meltzer, Basho, et al., 2015; Meltzer, Greschler, 
Kurkul, & Stacey, 2015).

EXECUTIVE FUNCTION AND ACADEMIC PERFORMANCE

I’m naturally smart. I have a lot of common sense. But I’m not very organized 
and I procrastinate a lot. Executive function strategies helped me shift 
perspectives and understand myself better. I wish I had learned this stuff 
when I was younger. I could have used it throughout school.
                        —KylE, 10tH gradEr

As discussed in Part I of this book, EF is a multifaceted construct or 
“umbrella term” for the complex cognitive processes that underlie flex-
ible, goal-directed responses in novel or difficult situations (Anderson, 
2002; Barkley, 2010, 2012; Denckla, 2007; Goldstein & Naglieri, 2014; 
Meltzer, 2007, 2010). The core EF processes that influence academic 
performance include goal setting, cognitive flexibility/shifting, organiz-
ing and prioritizing, working memory, and self-monitoring (Meltzer, 
2007, 2010, 2014; Meltzer, Greschler, Kurkul, et al., 2015; Meltzer, 
Greschler, Stacey, et al., 2015) (see Table 11.1 for definitions).

These EF processes often affect students’ ability to complete aca-
demic tasks that involve synthesis and integration such as initiating 
writing assignments, summarizing information, taking notes, com-
pleting projects with multiple parts, studying, and submitting work on 
time (Barkley, 2010; Dawson & Guare, 2010; Denckla, 2007; Denckla 
& Mahone, Chapter 1, this volume; Meltzer, 2010, 2014; Meltzer & 
Basho, 2010; Meltzer, Dunstan-Brewer, & Krishnan, Chapter 5, this 
volume). Academic tasks that are often challenging for students with EF 
weaknesses are listed in Table 11.2.
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TABLE 11.1. EF Processes Defined

Goal Setting: Identifying short-term and long-term objectives. Figuring out a 
purpose and end-point.

Cognitive Flexibility/Shifting: Switching easily between approaches. Looking 
again, in a brand new way.

Prioritizing and Organizing: Ordering based on relative importance and 
arranging information systematically. Identifying what’s most important and 
sorting and categorizing information.

Accessing Working Memory: Juggling information mentally. Juggling 
information and ideas in one’s mind.

Self-Monitoring: Identifying errors and self-correcting. Finding and fixing 
one’s own mistakes.

Note. Copyright 2014 by ResearchILD. Reprinted by permission.

Students who struggle with these EF processes often experience 
frustration and failure, and begin to feel that their brains are “clogged” 
with information. The paradigm that we use to explain these difficulties 
is based on the analogy of a “clogged funnel,” as is discussed in greater 
detail in Chapter 5 (Figure 5.1, repeated here as Figure 11.1).

Instruction that emphasizes EF strategies can help students to 
“unclog the funnel,” and prevent increasing difficulties as the complex-
ity and pace of the curriculum intensify. A comprehensive discussion of 
these EF weaknesses can be found in my book, Promoting Executive 
Function in the Classroom (Meltzer, 2010), and strategies for teaching 
specific EF processes can be found in our recently launched SMARTS 
Online Executive Function Curriculum (Meltzer, Greschler, Stacey, et 
al., 2015; www.smarts-ef.org).

PROMOTING EXECUTIVE FUNCTION ACROSS THE GRADES

Executive function strategies helped me learn that, even when things are hard, 
I can do them. I can use strategies to make things easier. If there is a really 
hard word problem in math, I can read the problem and then rewrite the 
problem in my own way. Then it’s easy.
                      —Jordan, EigHtH gradEr

Explicit strategy instruction benefits all students and is essential for stu-
dents with learning and attention difficulties (Mastropieri & Scruggs, 
2014; Meltzer 2013, 2014; Meltzer, Katzir, Miller, Reddy, & Roditi, 
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TABLE 11.2. Impact of EF Processes on Academic Performance

Goal Setting
	• Setting realistic short-term goals for homework completion and projects.
	• Setting realistic monthly, quarterly, or year-long goals for academic and out-
of-school activities.

	• Breaking down long-term goals into smaller, manageable steps.

Shifting Flexibly/Cognitive Flexibility
	• Shifting approaches flexibly during reading comprehension, writing, and 
math tasks.

	• Shifting between major themes or key concepts and relevant details.
	• Problem-solving flexibly to get “unstuck” in academic and social situations.

Organizing and Prioritizing
	• Time:

	▫ Allocating adequate time to important tasks and major goals.
	▫ Planning and allocating time to the multiple steps in assignments, for 

example, writing papers, taking notes (history, science), completing long-
term projects.

	• Workspaces:
	▫ Reducing distractions and clutter in work areas.

	• Materials:
	▫ Using class notes, textbooks, and study guides strategically.
	▫ Creating systems for categorizing and finding materials easily.

	• Ideas:
	▫ Organizing and prioritizing ideas on the basis of the main themes or key 

concepts (reading comprehension, writing).
	▫ Prioritizing details that are important versus details that are irrelevant 

and can be ignored (reading comprehension, writing, math).
	• Information:

	▫ Dividing time between reading and research versus output, such as 
writing a paper, layout, editing.

Accessing Working Memory
	• Following multistep directions.
	• Completing math calculations, especially mental computation.
	• Studying effectively so that critical information is retained over time to 
prevent the “Friday spelling test effect” (Meltzer, 2010).

	• Remembering to hand in completed homework and other assignments on 
time, for example, students with EF difficulties often leave school with their 
homework still in their bags.

	• Remembering to bring necessary books and materials from school to home 
and back again.

Self-Monitoring
	• Checking and correcting work strategically, for example, use of personalized 
error checklists.

	• Monitoring progress systematically on classwork, papers, projects, and tests.
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2004; Meltzer, Greschler, Kurkul, et al., 2015; Swanson, 2001; Swan-
son & Hoskyn, 2001). When classroom instruction promotes students’ 
metacognitive awareness so that they understand their own profi les of 
strengths and weaknesses, they are more likely to generalize their strat-
egy use across content areas. Students also need to develop an under-
standing of the goals and benefi ts of using specifi c strategies for tasks so 
that they make the effort to adapt these strategies to fi t their personal 
learning profi les. For example, the strategies needed to study for a math 
test that emphasizes procedural knowledge will differ from the strate-
gies needed to study for a Spanish test that emphasizes memorization of 
vocabulary.

This section highlights selected approaches for teaching EF strate-
gies explicitly and systematically in the context of the curriculum. The 
initial focus is on the critical role of metacognitive awareness, with sug-
gestions for promoting metacognitive awareness in the classroom. This 
is followed by subsections on each of the fi ve key EF processes, namely, 
goal setting, cognitive fl exibility/shifting, organizing and prioritizing, 
accessing working memory, and self-monitoring. Within each subsec-
tion, we discuss the role of the specifi c EF process in the context of 
the academic curriculum, specifi cally, reading, writing, math, and the 
other content areas. Each subsection also includes a brief overview of a 
few relevant teaching strategies, many of which are core components of 
the SMARTS Online Executive Function Curriculum (www.smarts-ef.
org; Meltzer, Greschler, Stacey, et al., 2015). The last subsection briefl y 
summarizes the important connections between these EF strategies and 
students’ emotional regulation in the classroom.

FIGURE 11.1. Executive function: The clogged funnel paradigm (Meltzer, 
2004). Copyright 2014 by ResearchILD. Reprinted by permission.

Key Executive Function Processes

	• Goal Setting
	• Shifting Flexibly/Cognitive Flexibility
	• Organizing and Prioritizing
	• Accessing Working Memory
	• Self-Monitoring
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METACOGNITIVE AWARENESS

When you know what your strengths and weaknesses are, it gives you a 
different understanding of the work you have to do. It helps you reevaluate 
what you’re doing. If I know I have a paper to write, I’ll spend more time 
planning it out and figuring out where to attack differently.
                      —BoB, 10tH gradEr

Metacognitive awareness, a concept originally defined by Flavell (1979) 
and Brown, Bransford, Ferrara, and Campione (1983), refers to each 
student’s understanding and beliefs about how he or she thinks and 
learns, as well as the strategies that can be used to accomplish specific 
tasks. Students’ self-understanding about their learning profiles, as well 
as their strengths and weaknesses in academic and social situations, 
influence their selection of specific strategies on academic tasks (Melt-
zer, 2010; Meltzer, Katzir, et al., 2004). Metacognitive awareness also 
boosts students’ motivation to master and use these strategies in their 
daily classwork and homework so that their academic performance 
improves beyond a single task (Meltzer, Reddy, Pollica, & Roditi, 2004; 
Meltzer, Reddy, Sales, et al., 2004).

PROMOTING METACOGNITIVE AWARENESS IN THE CLASSROOM

Teachers can promote students’ metacognitive awareness when they 
build a culture in their classrooms that helps students to understand 
their learning profiles as well as the importance of using strategies for 
their academic work. More specifically, they can teach students explic-
itly what strategies are, why they should use strategies, and which strat-
egies are effective for which tasks. Formal and informal assessment 
methods can help teachers to understand each student’s self-perceptions 
and use of EF strategies. Three practical approaches that are easy to 
implement in classrooms are discussed briefly below: the MetaCOG 
survey system, the Know Yourself Venn Diagrams system, and strategy 
reflection sheets.

1. MetaCOG-R Survey System (Metacognitive Awareness System—
Revised) (Meltzer, Katzir, et al., 2004; Meltzer, Reddy, Pollica, et al., 
2004; Meltzer, Reddy, Sales, et al., 2004; Meltzer, Kurkul, Reddy, & 
Basho, 2014; Meltzer, Reddy, & Sayer, 2014). The MetaCOG-R, for use 
with 9- to 18-year-olds, is a criterion-referenced assessment system. As 
is discussed in greater detail in Meltzer, Dunstan-Brewer, and Krishnan 
(Chapter 5, this volume), the MetaCOG-R compares students’, teachers’, 
and parents’ perceptions of students’ effort, strategy use, and academic 
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performance (Meltzer, 2014; Meltzer, Katzir, et al., 2004; Meltzer, 
Reddy, Pollica, et al., 2004; Meltzer, Reddy, Sales, et al., 2004; see also 
Meltzer, 2010, available at www.researchild.org and smarts-ef.org). 
These strategy ratings focus on academic areas that depend heavily on 
EF processes—for example, reading comprehension, written language, 
homework, and studying (see Table 5.3 in Chapter 5 on p. 130); Meltzer, 
Katzir-Cohen, Miller, & Roditi, 2001; Miller, Meltzer, Katzir-Cohen, & 
Houser, 2001). The MetaCOG is described in greater detail by Meltzer, 
Dunstan-Brewer, and Krishnan (Chapter 5, this volume). Survey systems 
such as the MetaCOG-R can be used for a variety of purposes over the 
course of the school year:

a. To understand students’ views of their own effort, use of strate-
gies, and academic performance.

b. To help educators and clinicians to compare their own judg-
ments with their students’ self-perceptions as well as parents’ 
perceptions.

c. To develop a system for teaching strategies to help students plan, 
organize, prioritize, shift flexibly, memorize, and check their 
work.

d. To track students’ understanding and implementation of these 
strategies over time.

Completion of the three MetaCOG surveys helps students to develop 
an understanding of their own learning profiles. This self-understanding 
is the foundation for building students’ metacognitive awareness and 
their use of EF strategies (see Meltzer, Dunstan-Brewer, & Krishnan, 
Chapter 5, this volume, for additional information). A sample of the 
qualitative items on one of the students’ surveys in the MetaCOG, the 
MERS (Motivation, Effort, and Resilience Survey) is provided in Figure 
11.2 to illustrate the often differing perceptions of students and their 
teachers. On another MetaCOG questionnaire, the STRATUS Strategy 
Use survey, students are required to rate their use of strategies in their 
academic work (see Table 11.3).

2. “Know Yourself” Venn Diagrams System (www.smarts-ef.org). 
Students’ self-understanding can be promoted by using the SMARTS 
“Know Yourself” Venn Diagram strategy, which provide a structured 
method for encouraging students to think about their strengths and 
weaknesses so that they begin to understand their learning profiles and 
to recognize which strategies work best for them (see Figure 11.3). The 
Venn Diagram strategy helps students to make their learning profiles 
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FIGURE 11.2. MERS Survey: Sample of sixth-grade student’s self-under-
standing of his effort and academic performance.

Teacher’s Comments:
Ben works hard when the task is structured. However, he has no
self-confidence and his concentration is erratic. His grades are
poor and I’m not sure how to help him.

TABLE 11.3. Sample Items from the MetaCOG STRATUS 
Strategy Use Survey

	• I have trouble breaking down my homework into 
smaller, more manageable parts.

	• I have trouble organizing my thoughts before I write.

	• When I read or write, I struggle to figure out the main 
ideas.

	• When I am learning something new, I connect it to 
something I already know.

	• When I do my work, I ask if my answers make sense.

	• If the method I am using to solve a problem is not 
working, I use another way of solving it.

Note. The STRATUS comprises 30 items. Items from Meltzer, 
Reddy, et al. (2014).
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explicit so that they recognize and embrace their strengths and under-
stand that their weaknesses are not all-encompassing.

3. Strategy Reflection Sheets. Strategy reflection sheets require stu-
dents to reflect on and describe the processes and strategies they use 
for their classwork, homework, and test preparation. These comprise 
a multiple-choice format, structured questions, and an open-ended for-
mat and can be adjusted based on each student’s specific needs. As is 
illustrated in Figures 11.4a and 11.4b, completing and sharing strategy 
reflection sheets helps students to understand which strategies work well 
for them, as well as why, where, when, and how to apply specific strate-
gies to their schoolwork.

FIGURE 11.3. Know Yourself Venn Diagram strategy for promoting stu-
dents’ metacognitive awareness and understanding of their strengths and 
weaknesses (Meltzer, Greschler, Stacey, et al., 2015; www.smarts-ef.org). 
Copyright 2015 by ResearchILD. Reprinted by permission.
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Metacognitive awareness and effective strategy use are promoted 
when teachers provide incentives to make strategy use count. When 
grades for homework and tests include points for completing strat-
egy reflection sheets, teachers promote strategic learning in all stu-
dents. Furthermore, daily or weekly strategy shares allow students 
to discuss their use of strategies with one another. This process is 
strengthened by grouping students into “executive coaching teams” 
who support one another so that a culture of strategy use develops in 
the classroom. A summary of easy-to-use techniques for promoting 
students’ metacognitive awareness and use of EF strategies, is pro-
vided in Table 11.4.

In summary, when teachers create a classroom culture that pro-
motes metacognitive awareness and self-understanding, they can max-
imize the effectiveness of teaching EF strategies in the context of the 
curriculum.

Strategy Reflection Sheet: Multiple-Choice Format 
   
What strategies did you use for your writing assignment and preparing for your test?  
 
___ Mapping and Webbing ___ Sentence Starters 
___ Graphic Organizer  ___ Personalized Editing Checklist                  
___ Linear Outline  ___ Triple Note Tote*    
___ BOTEC*   ___ Other 

 
© ResearchILD, 2004 

FIGURE 11.4. Strategy reflection sheets for writing and test preparation. 
(a) multiple-choice format (asterisks indicate SMARTS strategies) (b) open-
ended format. Copyright 2004 by ResearchILD. Reprinted by permission.

(a)

(b)
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TABLE 11.4. Easy-to-Use SMARTS Techniques for Promoting Students’ Metacognitive 
Awareness and Use of EF Strategies in Classroom Activities

Strategy reflection sheets for homework

Students are graded for completing strategy reflection sheets for selected 
homework and test preparation assignments. This activity builds 
metacognitive awareness and strategic habits of mind.

Strategy shares

Brief daily or weekly discussion times for students to share their favorite 
personalized strategies from the week’s homework.

Personalized strategy note cards and/or notebooks

Students record their favorite strategies on strategy note cards or in strategy 
notebooks to make practice easier at school and at home.

Strategy-of-the week display board and strategy wall

Students’ favorite strategies are showcased in different content areas on display 
boards. Students vote for a Strategy of the Week for display. By year’s end, 
students’ favorite personal strategies cover classroom walls.
Note. SMARTS Executive Function Curriculum (Meltzer, Greschler, Stacey, et al., 2015). 
Copyright 2015 by ResearchILD. Reprinted by permission.

Goal Setting

We talked about goals, long-term goals and short-term goals. I learned that 
one of my weaknesses is that I don’t plan ahead for things, so I always do 
that at the last minute. SMARTS taught me how to break apart my work into 
pieces, so I can do one piece at a time.
                       —JoHn, nintH gradEr

Goal setting involves the selection of specific, realistic objectives and 
goal-relevant activities in all aspects of students’ lives including their 
classwork, homework, and after-school activities. When students set 
their own goals, they are more motivated to make the effort to attain 
these goals (Krishnan, Feller, & Orkin, 2010; Zimmerman, 2000; Zim-
merman & Schunk, 2001). Goal setting also enhances motivation and 
self-efficacy and requires students to:

•	 Understand their learning strengths and weaknesses as well as 
their learning profiles.

•	 Understand the “big picture” and envision the end point of a task.
•	 Value the task.
•	 Recognize that goals need to be attainable.

Students who are able to set goals and to shift from the “big picture” to 
the details are usually more successful with the complex tasks that are 
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typical of our 21st-century schools (Meltzer, 2007, 2014). In contrast, 
students with poor self-understanding of their learning profiles often fail 
to set short-term and long-term goals, which often compromises their 
performance and their involvement in after-school activities (Krishnan 
et al., 2010).

The foundations of effective goal setting and planning are often 
developed when parents use daily schedules, calendars, and agendas. In 
the early grades, these strategies are important for schoolwork, long-
term projects, and after-school activities. These strategies are even more 
critical in the middle and high school grades when students are required 
to understand the goals of their assignments and to plan their study 
time, as well as their approaches to projects and papers. As students 
juggle multiple deadlines for different ongoing assignments and projects, 
they often underestimate the amount of work involved in major proj-
ects and open-ended tasks. As a result, they need strategies for breaking 
down tasks into manageable parts.

Students also need to build goal-oriented schedules for planning 
their homework and study time after school when there is less structure. 
As is evident from Table 11.5, goals should be clear, appropriately realis-
tic, and structured in a step-wise fashion. Furthermore, likely obstacles 
should be considered, together with potential solutions that are clearly 
identified. When students analyze their goals systematically, they are 
more likely to achieve their goals, especially in view of the fact that 
they often set goals that are vague and unrealistic (e.g., “I want to go 
from C’s to all A’s this semester”; “I want to be the best student in the 
class”). Strategies such as the SMARTS CANDO Goal-Setting Strategy 
(see Table 11.5; Meltzer, Greschler, Kurkul, et al., 2015) can help stu-
dents to set realistic, achievable goals and to identify the steps needed to 
achieve these goals as well as the potential obstacles that can interfere 
with the process (see Table 11.5). Students can set academic and nonaca-
demic goals early in the school year and can be taught to review these at 
specific times throughout the year.

Cognitive Flexibility/Shifting

Learning about cognitive flexibility was my favorite part of SMARTS. That’s 
not something you see in school a lot. Usually it’s like, “Here’s a question, 
now find the answer.” It was so interesting to think about problems in a 
different way and to begin to understand how important it is for school.
                        —JEn, nintH gradEr

Cognitive flexibility, or the ability to think flexibly and to shift 
approaches, is a critically important EF process that is often challenging 
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TABLE 11.5. The SMARTS CANDO Goal-Setting Strategy

Mnemonic Purpose Example

Clear Avoids the use of vague  
words

“I want to earn at least a B on 
my science tests.”

Appropriate States a goal that is 
attainable and realistic

“I will improve by at least one 
letter grade.”

Numerical Quantifies the goal so that 
progress is measurable

“I will study science for 2 
hours a week.”

Doable Breaks down the steps 
needed to achieve the  
goal

“In order to get an A or B on 
the next test, I will study for 1 
hour every day over the next 
5 days.”

Obstacles  
Considered

Anticipates likely obstacles 
and incorporates potential 
solutions

“I feel like I’m stuck on my 
research paper, I need to 
schedule a meeting with my 
science teacher to get help.”

Note. SMARTS Executive Function Curriculum (Meltzer, Greschler, Stacey, et al., 2015). 
Copyright 2015 by ResearchILD. Reprinted by permission. 

for students, especially for students with learning and attention difficul-
ties (Meltzer & Krishnan, 2007; Meltzer, Basho, et al., 2015). The abil-
ity to adapt to unfamiliar or unexpected situations, to shift mind-sets 
and problem-solving approaches, and to integrate different representa-
tions, develops across the lifespan and varies across individuals (Cart-
wright, 2008a, 2008b; Deák, 2008; Dweck, 2008; Elliott & Dweck, 
2005). In fact, developmental changes from childhood into adulthood 
influence children’s ability to manage complex academic tasks and to 
process many components simultaneously (Cartwright, 2008a, 2008b; 
Semenov & Zelazo, Chapter 4, this volume). Typically, students in the 
early elementary grades have a more limited understanding of the impor-
tance of shifting flexibly and using a range of different approaches and 
strategies than do middle and high school students. As students advance 
into the higher grades, their ability to learn new concepts is often con-
nected to their willingness to abandon previously successful approaches 
and to shift flexibly to alternative methods (Cartwright, 2008a, 2008b). 
Futhermore, students’ motivation, interest, passion, and attention also 
influence their willingness to try using different approaches and to shift 
flexibly from one approach to another, rather than continuing to rely on 
the same approach to tasks (Shanahan & Shanahan, 2008; Semenov & 
Zelazo, Chapter 4, this volume).

Overall, this ability to shift approaches and to synthesize information 
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in novel ways is essential for effective reading, writing, math problem 
solving, note taking, studying, and test taking. In the reading area, accu-
rate and efficient decoding requires students to flexibly coordinate the 
letter–sound relationships with the meanings of printed words (Cart-
wright, 2008a, 2008b), and the role of cognitive flexibility in reading 
comprehension is even more important. Specifically, reading comprehen-
sion requires students to process the meaning of text, flexibly access their 
background knowledge, recognize the purpose or goal of reading (Cart-
wright, 2008a, 2008b), and monitor their own comprehension (Block & 
Pressley, 2002; Scornavacco et al., 2015). When reading text that incor-
porates complex or figurative language, students need to shift between 
the concrete and the abstract, between the literal and the symbolic, and 
between the major themes and the relevant details. Furthermore, read-
ing for meaning taxes students’ ability to flexibly manage many differ-
ent types of linguistic information at the word level, sentence level, and 
paragraph level (Klingner, Vaughn, Boardman, & Swanson, 2012).

Similarly, when writing, students must shift between their own per-
spective and that of the reader, and between the important concepts 
and supporting details. Writing also requires students to shift flexibly 
between genres, topics, formats, and core concepts (Harris & Graham, 
2009; Harris, Graham, Mason, McKeown, & Olinghouse, Chapter 13, 
this volume). In the math domain, students’ understanding of concepts, 
computational procedures, and word problems depends on their cogni-
tive flexibility. Students are required to shift from the words and sen-
tences in math problems to the numbers, operations, algorithms, and 
equations needed to solve the problems (Steinberg & Roditi, Chapter 12, 
this volume). They also need to learn how and when to shift problem-
solving schemas so that their final calculations are accurate and logi-
cal (Montague & Jitendra, 2006). In content-area subjects, including 
science and history, students are required to differentiate main ideas 
from details in their textbooks. Students’ understanding of the material 
depends on their ability to shift from the main themes to the details and 
to use context clues to shift flexibly among the different possible mean-
ings of words and phrases (Mastropieri & Scruggs, 2012, 2014). Simi-
larly, learning a foreign language requires a significant amount of flex-
ible thinking, as students are challenged to shift back and forth between 
their native language and the new language they are learning. Finally, 
studying and test taking require students to shift among multiple topics 
or problem types, as they are often presented with information that is 
formatted differently from the ways in which they have learned or stud-
ied it before. Similarly, students are required to shift flexibly when tasks 
require them to apply their knowledge to novel tasks or situations—for 
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example, applying their background knowledge or theoretical under-
standing to solving a math equation or answering a history question on 
a test (Meltzer, Greschler, Kurkul, et al., 2015).

For students who struggle to shift flexibly between perspectives 
and to process multiple representations easily, academic tasks often 
become progressively more challenging beyond the first few grades in 
school (Meltzer, 2014; Goldstein & Naglieri, 2014). Furthermore, these 
students experience mounting difficulty as the curriculum demands 
increase in complexity and require them to interpret information in 
more than one way, change their approach when needed, and choose 
a new strategy when the first one is not working (Meltzer, Greschler, 
Kurkul, et al., 2015).

Strategies for Promoting Cognitive Flexibility

A variety of instructional approaches can be used to promote flex-
ible thinking across different grades and content areas. First, when 
teaching emphasizes systematic approaches to thinking critically and 
to solving problems creatively, students are required to think flexibly 
about ways in which their solutions could lead to different possible 
outcomes. Second, when teaching encourages peer discussion and col-
laborative learning, students are exposed to multiple viewpoints and 
can be challenged to approach problems from the perspectives of their 
peers (Yuill, 2007).

Strategies for shifting flexibly can also be embedded into daily 
activities at home and in school. Activities with jokes, riddles, word cat-
egories, and number puzzles can help students to practice using flexible 
approaches to language interpretation and number manipulation. The 
efficacy of using jokes to teach flexible thinking in the early grades has 
been demonstrated in an interesting series of studies (Yuill, 2007). Their 
findings indicated that 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.

As one example, students’ reading comprehension and interpreta-
tion of text can be improved by presenting different scenarios that teach 
them to analyze language and to shift among different interpretations. 
When they come across words or sentences that do not make sense to 
them, they can be taught to stop reading and to ask themselves the fol-
lowing questions:

•	 Does the word have more than one meaning?
•	 Can the word be used as both a noun and a verb?
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•	 Can a different syllable be emphasized in the word to give it a 
different meaning?

•	 Can a different part of the sentence be emphasized to change its 
meaning?

•	 Does the passage contain any fi gurative language, such as meta-
phors or expressions that may be confusing?

Shifting strategies are critically important for improving students’ 
reading comprehension, written language, and understanding of con-
tent-area material. In the area of reading comprehension, students can 
be taught to shift fl exibly between and among major themes and relevant 
details based on the goals and content requirements of the reading tasks 
(Meltzer & Bagnato, 2010; Meltzer, Greschler, Kurkul, et al., 2015; 
Meltzer, Greschler, Stacey, et al., 2015). For example, the SMARTS 
Skim and Scoop strategy can be used to teach students to skim text 
systematically and to identify the main idea and important details in a 
passage (see Figure 11.5).

As is evident from Figure 11.5, students fi nd the main idea by 

FIGURE 11.5. The SMARTS Skim & Scoop Strategy: A strategy for shifting 
fl exibly from the main ideas to the details and back.
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scanning the passage and circling the key words that are repeated most 
frequently. They then jot down the other key words in the margin of the 
passage; this helps them to visualize the subtopics of the passage and 
reinforces the idea that the main idea can be broken down into subtop-
ics. Students then skim each paragraph looking for repeated words, syn-
onyms, and common ideas, restating the common theme as the topic of 
that paragraph. This structure helps students to shift between the main 
ideas, subtopics, and supporting details and to begin to develop a broad 
outline of the passage.

Similar shifting strategies can be used to improve written language. 
For example, three-column note-taking systems and graphic organiz-
ers make explicit connections between the main ideas and supporting 
details and help writers to shift more fluidly between the two. Using the 
SMARTS Triple Note Tote strategy, students record the major themes, 
core concepts, or key questions in the first column, the relevant details 
in the second column, and a memory strategy in the third column (see 
Figure 11.6).

The Triple Note Tote strategy helps students to differentiate between 
important concepts and details and also to separate relevant informa-
tion from details that are irrelevant and should be ignored. This strategy 
can also be used to organize and prioritize information and terms as is 
shown in Figure 11.7 in the next section.

Organizing and Prioritizing

When I learned strategies for organizing, it helped me to get my work done, 
to cut it up so it doesn’t seem so daunting any more. I learned to focus on the 
main idea, then the supporting details. It has made the work simpler and it’s 
way better than just jumping right in without a plan and messing up a lot.
                     —victor, sEvEntH gradEr

Organization, or the ability to systematize and sort information, is 
an EF process that underlies most academic and life tasks. Students 
need to learn strategies for systematically organizing their time, their 
materials, and their ideas. They also need to learn how to apply these 
strategies to their writing, note taking, studying, and test preparation. 
These strategies become increasingly important in the upper elementary 
grades when students are presented with an increasingly large volume 
of detailed information that they are required to organize for effective 
learning. How well they learn and remember information depends on 
how effectively they use strategies for organizing and prioritizing the 
concepts and details so that working memory is less cluttered. While 
many students successfully participate in class and accurately complete 
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structured homework assignments, they may have more difficulty with 
independent, open-ended tasks. Reading and note taking, studying for 
tests, and completing written assignments all require students to impose 
their own structure on information. When organizational strategies are 
taught systematically in the context of schoolwork, students are more 
likely to generalize these strategies and to succeed academically (Krish-
nan et al., 2010). Improved academic performance and higher grades, in 
turn, increase students’ motivation to use these strategies independently 
and to generalize them across different contexts (Meltzer, 2010).

Strategies for Promoting Organizing and Prioritizing

Strategies for organizing and prioritizing information all underlie effi-
cient reading comprehension, writing, note taking, studying, and test 
preparation. Strategies such as templates, thinking maps, and graphic 

FIGURE 11.6. Triple Note Tote: A SMARTS strategy for shifting flexibly 
between main ideas and details for reading and writing.
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organizers provide a structured format for helping students to read for 
meaning, extract major themes, and relate new with known informa-
tion (Kim, Vaughn, Wanzek, & Shangjin, 2004). Graphic organizers 
are also effective for improving students’ reading comprehension across 
subject areas, in particular language arts, math, science, social studies, 
and foreign languages. Most importantly, these organizational strate-
gies can be taught across multiple grade levels from elementary school 
through high school and beyond (Krishnan et al., 2010). For example, 
three-column note-taking systems guide students to ask themselves 
active questions about the text they are reading and writing about and 
help them with reading, writing, summarizing, note taking, and study-
ing. Three-column note-taking systems also encourage students to iden-
tify the main ideas, “chunk” information into manageable parts, orga-
nize and prioritize information, and develop strategies for memorizing 
the information for quizzes and tests (see Figure 11.6).

Similar organizational strategies are also important for complex 
writing and note taking, which require students to focus on multiple 
processes simultaneously including listening, organizing, prioritizing, 
separating main ideas from details, and then writing down these ideas 
(Graham & Harris, 2003; Harris & Graham, 2009; Harris, Graham, 
Mason, McKeown, & Olinghouse, Chapter 13, this volume). Many stu-
dents read their textbooks and articles without taking notes, or they 
take notes in a random, scattered way that does not reduce the informa-
tion load. Other students have difficulty deciding which information 
should be recorded and struggle to separate the key concepts from the 
supporting details, so they need the writing process to be broken down 
explicitly by using organizers and templates that match their learning 
profiles. For example, the SMARTS BOTEC strategy uses a mnemonic 
and a visual image to help students to organize and prioritize a large 
volume of information and to focus on the important steps when they 
are completing homework, studying, or taking tests. As is evident from 
Figure 11.7, the BOTEC strategy helps them to Brainstorm, Organize 
their thoughts, generate a Topic Sentence or thesis statement, Elaborate 
by providing Evidence, and draw a Conclusion. Students’ academic per-
formance generally improves when they use the organizational strate-
gies discussed above for writing, taking notes, studying, and completing 
tests.

Accessing Working Memory

I used to think I was really bad at math. I could never remember anything! 
Then I learned to create crazy phrases and acronyms to help me remember 
and also to calculate things in my head . . . It’s so much easier now!
                      —KatiE, fiftH gradEr
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”Working memory” refers to the ability to store information for short 
time periods while simultaneously manipulating the information men-
tally, for example, holding the major themes in mind while sorting 
through the details, or calculating a math problem mentally. Working 
memory is a critically important process that focuses the mind, directs 
mental effort, and also helps students to ignore distractions and to 
accomplish tasks (see Swanson & Kong, Chapter 9, this volume). In fact, 
Baddeley (2006) and Swanson & Kong (Chapter 9, this volume) empha-
size that working memory often functions as the central executive that 
directs the other cognitive processes, including the individual’s ability to 
inhibit impulses, shift attention, and direct effort to the task at hand (see 
Swanson & Kong, Chapter 9, this volume). Working memory therefore 
plays a critical role in listening comprehension, reading comprehension, 
written expression, mental computation, math problem solving, as well 
as effi cient and accurate long-term learning.

Students who use strategies to access working memory effi ciently 
are generally more successful with tasks that require them to focus 
on multiple processes simultaneously such as following directions, 
responding to oral questions, completing multistep directions, and 
mental computation in math (Kincaid & Trautman, 2010). Read-
ing comprehension and written language are also heavily dependent 
on working memory as students need to remember and manipulate 

FIGURE 11.7. BOTEC: A SMARTS strategy for organizing and prioritizing 
information for writing.

Essay Question: How do you feel about homework? 

BRAINSTORM your ideas here: 
A lot of people feel that being tired is the reason  
why they 
more focused on playing video games than on doing 
homework. People have trouble listening and 
paying attention in class. 

ORGANIZE: Choose three ideas from your list above that relate best 
to the essay question. 
1. Being tired
2. More important things
3. Understanding

TOPIC SENTENCE: 
There are obstacles that prevent kids in school from doing their homework.
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multiple details (e.g., spelling, punctuation, rules of grammar) as they 
remember the main ideas, organize their ideas, prioritize important 
information, and figure out which details to ignore. Similarly, sum-
marizing, taking notes, and studying for tests require students to focus 
on multiple processes simultaneously and to remember key ideas, for-
mulate notes while listening, and identify major themes while writing 
(Kincaid & Trautman, 2010).

Memorizing information in the classroom is heavily dependent on 
students’ ability to focus and sustain their attention in order to make 
connections, retain information, and retrieve relevant details. In fact, 
attention and memory are so strongly linked that the two processes are 
often viewed as part of the same executive process (Swanson & Sáez, 
2003; Swanson & Kong, Chapter 9, this volume). To remember, retain, 
and retrieve information, students benefit from learning strategies for 
sustaining their attention, attaching meaning to information, chunking 
information, as well as rehearsing and reviewing. When students are 
able to make meaningful associations, they are more successful with 
transfer of information into long-term memory and its later retrieval 
(Mastropieri & Scruggs, 2012).

Strategies for Enhancing Working Memory

Teaching students to use working memory strategies is linked with the 
process of teaching them strategies for organizing and prioritizing infor-
mation in meaningful ways so that they can reduce the large volume 
of information they are required to memorize, especially in the content 
areas such as science, biology, and history. Mnemonics comprise one 
of the most effective methods for chunking information and retaining 
important details so that information can be mentally manipulated in 
working memory (Mastropieri & Scruggs, 2012; Regan, Evmenova, 
Mastropieri, & Scruggs, 2015). Mnemonic strategies (e.g., keywords, 
pegwords, acronyms, acrostics) encourage students to connect new 
information to what they already know, make meaningful connections 
to seemingly disconnected details, and improve retention of information 
(Scruggs & Mastropieri, 2000; Regan et al., 2015). For example, stu-
dents can be taught to remember the states and their capitals by region 
using crazy phrases that help them to organize, sequence, and chunk the 
information so that there are fewer details to memorize. Some students 
prefer to use visual strategies, such as personalized diagrams, cartoons, 
graphic organizers, and templates (Kincaid & Trautman, 2010). Chants, 
rhymes, and songs are also important to teach to students who rely on 
verbal or auditory strategies to memorize. As students learn and prac-
tice memory strategies, they benefit from modeling and support from 
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teachers and peer mentors, who can encourage them to create their own 
memory strategies that match their individual learning profiles and to 
practice applying these strategies to their schoolwork (Kincaid & Traut-
man, 2010).

Self-Monitoring/Self-Regulation

If a kid keeps getting D’s on his test, but he doesn’t stop to think about why 
he’s getting a D, he can’t do any better. You have to look at your tests and 
find patterns in your mistakes, then you can see the hard stuff coming and be 
prepared.
                        —JaKE, 11tH gradEr

“Self-monitoring” refers to the ways in which learners manage their cog-
nitive and metacognitive processes to track their own performance and 
outcomes (Zimmerman, 2000; Zimmerman & Schunk, 2001). When 
students self-monitor, they review progress toward their goals, evalu-
ate the outcomes, and redirect their efforts when needed. The ability to 
self-monitor depends on students’ metacognitive awareness, as well as 
their flexibility in shifting back and forth from the themes to the details. 
Therefore, students’ self-monitoring strategies relate to their ability to 
recognize when, how, and why to use specific strategies; to check the 
effectiveness of their strategy use; to evaluate and revise their strategy 
use; and to continually adjust their use of strategies based on the task 
demands (Bagnato & Meltzer, 2010). Many students, especially stu-
dents with learning and attention problems, have difficulty reflecting, 
monitoring their own learning, and evaluating the connections between 
their effort, strategy use, and performance. As they focus their effort 
on reading, writing, math problem solving, and content learning, they 
may struggle to monitor their attention and performance, and may have 
difficulty shifting among a range of problem-solving approaches or 
strategies that are available to them (Klingner et al., 2012; Montague, 
2003). Students therefore need systematic, structured, and scaffolded 
instruction in using self-monitoring strategies flexibly so that they can 
become independent learners who do not need the assistance of others 
to complete academic tasks successfully (Graham & Harris, 2003; Reid 
& Lienemann, 2006).

Numerous studies have shown that teaching self-monitoring strate-
gies systematically to students can improve their performance signifi-
cantly (Graham & Harris, 2003). Explicit, structured teaching encour-
ages students to slow down and allocate the necessary time to spiral 
back and forth between the task demands and their own output (Melt-
zer, 2013, 2014; Reid & Lienemann, 2006). Students also need to be 
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taught self-regulation strategies such as asking themselves questions 
as they go through the steps of problem solving as well as monitoring 
their own performance systematically (Montague, 2003). Explicit and 
systematic instruction therefore helps students to gain access to strate-
gic knowledge, apply strategies, and regulate their use of strategies and 
overall performance.

For example, in the writing domain, students need to be taught 
strategies for shifting mind-sets from that of the “writer” to that of the 
“editor” as they often have difficulty identifying their own errors. A 
“one-size-fits-all” generic editing checklist is often ineffective, as differ-
ent students make different types of errors (Bagnato & Meltzer, 2010). 
While one student may consistently make spelling errors but have no dif-
ficulty with organization, another may have the opposite profile. When 
students develop explicit and personalized checklists for particular 
assignments, they know what to check for and they make fewer errors 
(Bagnato & Meltzer, 2010). Self-monitoring and editing are often easier 
if students edit their work using a different colored pen, if they read their 
written work aloud, or if they write the original draft on a computer, 
print it out, and edit a hard copy. Peer editing is also extremely power-
ful if a systematic process is implemented in the classroom (see Harris, 
Graham, Mason, McKeown, & Olinghouse, Chapter 13, this volume).

Strategies for Improving Self-Monitoring and Self-Regulation

Students often realize that their writing is weak but they do not know 
how to revise their writing to improve the content, structure, and orga-
nization using specific strategies. Even when they are given a rubric that 
outlines the expectations for the assignment, they may have difficulty 
determining whether their writing meets the criteria. They benefit from 
a guided process for analyzing several of their writing samples to deter-
mine their most common mistakes and using this process to develop 
personalized editing checklists (Bagnato & Meltzer, 2010). They also 
benefit from creating personalized checklists to help them to check their 
work systematically. Figure 11.8 provides one example of a personalized 
strategy that a sixth grader developed to cue him to check his writing for 
errors he commonly made, particularly the extent to which he mixed his 
tenses and used awkward sentence structure.

Finally, when taking tests, students also benefit from develop-
ing personalized strategies and checklists for editing their work before 
handing in their tests. Personalized self-checking cards and mnemon-
ics to remember the core ideas are most beneficial (Bagnato & Meltzer, 
2010). For example, Figure 11.9 illustrates a strategy for checking tests 
that incorporates a visual image for those who more easily remember 
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visual information as well as a “crazy phrase” for those students who 
more easily remember verbal information.

Overall, effective self-monitoring requires students to reflect on 
their progress toward a goal, select strategies that work, and alter inef-
fective strategies (Bagnato & Meltzer, 2010). The quality of students’ 
academic work improves when they are able to recognize the value of 
reviewing their work and shifting mind-sets so that they know what to 
look for and how to shift flexibly from the major themes to the details 
(Bagnato & Meltzer, 2010; Meltzer & Basho, 2010). As discussed in the 
next section, students’ motivation and emotional mind-sets frequently 
affect their willingness to make the often superhuman effort needed to 
stop, reflect, check, and correct multiple drafts of their work, processes 
that are critically important for long-term academic success.

Emotional Regulation

Students’ self-understanding and their ability to engage actively in the 
learning process through the use of EF strategies is strongly connected 
with their ability to regulate their emotions in and outside the classroom 
(Stein, 2010). The effects of emotion on the learning process range along 
a continuum. Specifically, moderate emotional arousal has a positive 
influence on students’ attention and use of EF processes including work-
ing memory, cognitive flexibility, and inhibition (Gross, 2007; Stein, 

FIGURE 11.8. STOPS: A personalized editing strategy for upper elementary 
and middle school students. Copyright 2007 by ResearchILD. Reprinted by 
permission.

STOP

S– Sentence Structure

T– Tenses

O– Organization

P– Punctuation

S– Spelling

STOPS
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2010). In contrast, extreme emotional reactions (e.g., anxiety, anger) 
often disrupt students’ attention and ability to shift fl exibly in academic 
and social situations as well as their ability to learn and remember new 
information (Stein, 2010). More specifi cally, the relationship between 
anxiety and performance is characterized by a U-shaped curve so that a 
moderate level of anxiety is optimal for most students so that they make 
the effort to organize and prioritize information and to use strategies 
fl exibly. In contrast, test performance is often poor when students either 
are not anxious at all and have consequently not studied, or are exces-
sively anxious, which interferes with attention, working memory, and 
overall performance (Goleman, 1995).

In the classroom, students’ self-understanding as well as their abil-
ity to regulate and shift their emotions are important processes under-
lying effi cient learning. As students develop strategies for regulating 
their emotional responses in the classroom, they more easily attend to 
instructions, sustain their effort, and curb their frustration in response 
to diffi cult tasks (Stein, 2010). They also learn how to collaborate with 
peers and to adjust their behavior to fi t the classroom’s “culture” and 
routines. More specifi cally, when students regulate their emotions they 
can more easily focus attention on the academic content rather than 
their feelings, use self-talk to encourage themselves when anxious, ask 
for help when needed, and express their feelings in socially acceptable 
ways (Stein, 2010). As discussed by Stein (2010), a proactive approach to 

Checking Strategies for Tests

Name

Did I write my name on the test?

Direc�ons

Did I follow the direc�ons?

Strategies

 Did I use my strategies?

Correc�ons

Did I check and make correc�ons?

Never Drink Sour Cocoa!

FIGURE 11.9. Self-checking strategy for tests. Copyright 2010 by ResearchILD. 
Reprinted by permission.
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addressing students’ emotional regulation in the classroom involves four 
critical components:

•	 Understanding each student’s learning profile and emotional vul-
nerabilities.

•	 Understanding what kinds of triggers may upset each student.
•	 Developing individualized prevention and intervention plans for 

vulnerable students.
•	 Telling students ahead about upcoming changes, transitions, 

challenges, or requests for participation in classes.

Prevention approaches for teachers focus on helping students to avoid 
frustration and get started by providing structure, breaking down 
tasks into smaller steps, giving alternative assignments or test formats 
if needed, or providing flexible due dates (Stein, 2010). Intervention 
approaches also focus on avoiding judgment, anger, or blame; providing 
a system of collaborative supports; and offering choices to students (e.g., 
safe places to reduce stress; quiet rooms for taking tests).

The next and final section of this chapter provides a brief overview 
of a systematic EF curriculum that includes procedures and materials 
for integrating EF strategies into the curriculum (Meltzer, Greschler, 
Kurkul, et al., 2015; Meltzer, Greschler, Stacey, et al., 2015).

SMARTS: A SYSTEMATIC PROGRAM FOR TEACHING EF 
STRATEGIES IN THE CONTEXT OF THE CURRICULUM

I am naturally smart. I have a lot of common sense. But I’m not very 
organized and I procrastinate a lot. SMARTS helped me shift perspectives 
and develop strategies to understand myself better. I wish I had learned these 
SMARTS strategies when I was younger. I could have used it during my entire 
academic career.
                        —KylE, 12tH gradEr

As has been emphasized throughout this chapter, all students benefit 
when EF strategies are taught explicitly and are embedded systemati-
cally into the daily curriculum (Meltzer, 2014, 2015; Meltzer, Basho, 
et al., 2015). The final section of this chapter briefly summarizes the 
SMARTS Executive Function and Mentoring program, a research-based 
program that is designed to foster metacognitive awareness and EF strat-
egy instruction in combination with peer mentoring and peer coaching 
(Meltzer, 2013; Meltzer, Basho, et al., 2015; Meltzer, Reddy, Greschler, 
& Kurkul, 2013). SMARTS is an acronym for Strategies, Motivation, 
Awareness, Resilience, Talents, and Success, and each of these strands is 



 Creating Strategic Classrooms and Schools  289

a core component of this program (Meltzer, 2013; Meltzer et al., 2011; 
Meltzer et al., 2012; Meltzer, Greschler, Kurkul, et al., 2015; Meltzer, 
Greschler, Stacey, et al., 2015). The SMARTS program is anchored in 
a theoretical paradigm that is designed to promote the key processes 
that are the underpinnings for resilience and success, namely, metacog-
nition, EF strategies, persistence, and academic self-concept (see Figure 
5.2 and discussion in Meltzer, Dunstan-Brewer, & Krishnan, Chapter 
5, this volume).

When students understand how to learn, they can become flexible 
thinkers and problem solvers who can be taught strategies to help them 
organize, prioritize, shift flexibly, and self-monitor when they complete 
their classwork, homework, and tests (Meltzer, 2010, 2014; Meltzer, 
Greschler, Kurkul, et al., 2015; www.smarts-ef.org). Once this foun-
dation of metacognitive awareness has been established, EF strategies 
can be taught explicitly and systematically so that students learn to set 
their own goals, organize and prioritize information, shift flexibly in 
both academic and social situations, use effective strategies for accessing 
working memory, and self-monitor effectively. Students’ academic self-
concept, effort, and resilience can be enhanced further by building a sup-
portive peer-mentoring and peer-coaching community in schools, when 
this is logistically feasible. As is discussed below, the SMARTS program 
has been designed to promote metacognitive awareness, to teach EF 
strategies explicitly and systematically, and to promote academic self-
concept and resilience using explicit instruction that is complemented by 
peer mentoring, if possible (see Figure 11.10).

To help teachers provide explicit teaching of EF strategies that are 
linked with the academic curriculum, SMARTS Online has been devel-
oped, pilot-tested, and evaluated in public, private, charter, and home 
school settings over the past 8 years (Meltzer, Basho, et al., 2015; Meltzer, 
Greschler, Kurkul, et al., 2015). SMARTS Online explicitly addresses the 
important processes that have been discussed in this chapter, namely, 
metacognitive awareness, goal setting, cognitive flexibility, organizing 
and prioritizing, accessing working memory, and self-monitoring. This 
year-long curriculum comprises 30 lesson plans, PowerPoint presenta-
tions for the classroom, handouts and worksheets, and training videos, 
all of which focus on teaching EF strategies explicitly and systematically 
from the late elementary grades into high school (see Figure 11.11 for 
selected lessons from the SMARTS Curriculum) (Meltzer, Greschler, Sta-
cey, et al., 2015; www.smarts-ef.org). These EF strategies are designed 
to help students to become active learners who can begin to use strategies 
effectively for their classwork, homework, and studying.

In summary, the SMARTS Executive Function and Mentoring pro-
gram is designed to help teachers to implement EF instruction in their 
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classrooms in the most practical, effi cient, and effective manner possible, 
as is summarized briefl y below (Meltzer, 2013, 2014; Meltzer, Bascho, 
et al., 2015; Meltzer, Greschler, Kurkul, et al., 2015; Meltzer, Greschler, 
Stacey, et al., 2015).

SMARTS: Helping Teachers to Promote Flexible Learning 
in Students

SMARTS was a lifeline for us. My main job is to get kids to be successful in 
school, and SMARTS has been a great support. It’s given me a whole new 
perspective, and respect for the fact that not every kid thinks or performs the 
same way.
                       —11tH-gradE tEacHEr

Our work with educators who have implemented the SMARTS Execu-
tive Function curriculum in their classrooms has consolidated a number 
of principles than can guide the practice of teachers who strive to pro-
mote fl exible thinking in their students and to embed EF strategies into 
the curriculum. These principles include the following:

FIGURE 11.10. SMARTS paradigm. Copyright 2013 by ResearchILD. 
Reprinted by permission.

© RESEARCHILD, 2013  | WWW.RESEARCHILD.ORG| 4 MILITIA DRIVE, SUITE 20 | LEXINGTON, MA 02421 | 781-861-3711
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•	 Teachers foster metacognitive awareness in their students by inte-
grating activities that promote self-understanding into classroom 
tasks.

•	 Teachers foster flexible thinking and strategic mind-sets in their 
students using a strengths-based approach to instruction.

•	 Teachers develop a best practices model of EF strategy instruction 
that takes account of students’ strengths and challenges when 
they assign classwork, homework, and tests.

FIGURE 11.11. The SMARTS Online Executive Function Curriculum: 
Selected units and lessons. Copyright 2015 by ResearchILD. Reprinted by 
permission.

•	 Teachers develop an awareness of ways in which their own teach-
ing styles affect the EF demands they place on their students.

•	 Teachers create a culture of strategy use in their classrooms by 
embedding EF strategies in their curriculum and daily teaching 
practices.
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•	 Teachers create classroom activities that take account of the inter-
actions among EF strategies, effort, academic self-concept, and 
academic performance as well as the cycle that builds persistence, 
resilience, and long-term academic success.

•	 Teachers integrate EF strategies into students’ homework assign-
ments, long-term projects, and tests and they make strategy use 
count by assigning grades and extra credit for strategy use.

•	 Teachers create opportunities for students to share their strate-
gies in groups and to showcase strategies that they have created 
independently.

•	 Teachers and schools create a strategic and reflective learning 
environment across grades and content areas that integrates EF 
into all aspects of learning while promoting a strengths-based 
approach to instruction for all students.

•	 Teachers implement peer mentoring or peer coaching in their 
classes to increase the impact of these EF strategies on students’ 
learning.

•	 Teachers recognize that a systematic peer support system pro-
vides a powerful forum for helping students to understand their 
learning profiles, to develop metacognitive awareness, and to 
apply EF strategies to their schoolwork and homework (Meltzer, 
Greschler, Kurkul, et al., 2015).

SMARTS: Helping Students to Learn HOW to Learn

The SMARTS strategies really helped me a lot. Once I learned about goal 
setting and other strategies in SMARTS, I created a schedule for getting my 
homework done, I finished my homework more quickly, and I got better 
grades. SMARTS was a great program for me.
                      —JEnny, EigHtH gradEr

As teachers implement practices and strategies that promote flexible 
thinking, students learn HOW to learn and benefit in the following ways:

•	 Students increase their metacognitive awareness and their self-
understanding so that they can identify their strengths and weak-
nesses as well as their personal and academic goals.

•	 Students understand that EF strategies and focused effort are 
important for academic success.

•	 Students begin to value the process of learning as they become 
cognitively flexible and learn to shift flexibly during problem-
solving and other academic tasks.

•	 Students learn how to set attainable academic goals, organize and 
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prioritize information, and think flexibly when they read, take 
notes, write, and study.

•	 Students begin to recognize that their own effort, persistence, and 
determination are critical for fostering academic and life success.

•	 Students view themselves as part of a community of learners who 
can help one another through peer mentoring and peer coach-
ing, a process that also strengthens emotional self-regulation (see 
Meltzer, Greschler, Kurkul, et al., 2015, for details).

SMARTS Intervention Studies: Summary of Findings

Our school-based studies over the past 8 years have consistently dem-
onstrated that SMARTS benefits general education as well as special 
education students by helping them to understand their strengths and 
weaknesses while building their motivation to work hard and to use 
learning strategies in their schoolwork (Meltzer, Basho, et al., 2015; 
Meltzer, Greschler, Kurkul, et al., 2015; Meltzer, Sayer, Reddy, & 
Greschler, 2015). In our most recent SMARTS intervention study, 
sixth- and seventh-grade teachers were trained to use the SMARTS 
curriculum to teach EF strategies to 200 general and special educa-
tion students while the control group teachers continued to provide 
the usual curriculum to another 200 students. Compared to non-
SMARTS students, special education and general education students 
in the SMARTS program used significantly more EF strategies in their 
classwork. They were also more flexible, worked harder when they 
completed their classwork and homework, and showed higher levels of 
self-understanding (Meltzer, Sayer, et al., 2015; Sayer, Meltzer, Reddy, 
Greschler, & Stacey, 2015). These students were also more resilient 
and optimistic in their approach to the many academic challenges they 
faced on a daily basis (Meltzer, Sayer, et al., 2015). One of our most 
interesting findings was that students with learning difficulties in the 
intervention group showed significant increases in cognitive flexibility 
over the course of the school year. In contrast, students with learning 
difficulties in the control group declined in their cognitive flexibility so 
that they were less flexible in their approach to problem-solving and 
learning tasks despite the fact that they were receiving individualized 
remediation in school. In other words, students with learning difficul-
ties who were receiving small-group pull-out services in the learning 
center at least once or twice weekly were nevertheless deteriorating in 
their ability to shift flexibly. In contrast, the students in these learn-
ing centers who were taught EF strategies explicitly and systematically 
in the context of their academic work showed improvements over the 
course of the year. Teachers also reported that the breadth and depth 
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of the SMARTS program made a major difference to the quality of 
students’ classwork and homework.

In a series of other school-based intervention studies, our findings 
highlighted the importance of strengthening students’ cognitive flex-
ibility and teaching students strategies for thinking flexibly. Specifically, 
SMARTS students with higher cognitive flexibility scores were more 
goal-oriented, more persistent, and worked harder in school (Meltzer et 
al., 2011). Students who were flexible thinkers also used more strategies 
in their schoolwork and were more organized. Classroom teachers rated 
these students as having stronger academic performance and as checking 
their work more frequently (Meltzer et al., 2011). Overall, students’ cog-
nitive flexibility, academic self-concept, and goal orientation all influ-
enced their effort, persistence, and academic performance.

When a mentoring component was included in the SMARTS inter-
vention, our findings from four studies with middle and high school 
students in four low-income inner-city schools in Boston showed that 
positive mentoring relationships increased students’ motivation, effort, 
and strategy use, resulting in improved self-concept and self-efficacy 
(Meltzer et al., 2011; Meltzer et al., 2013; Meltzer, Kurkul, et al., 2014; 
Meltzer, Reddy, et al., 2014). More specifically, students in stronger peer 
mentoring relationships displayed significantly higher levels of effort and 
strategy use in comparison with students in weak peer mentoring rela-
tionships (Meltzer et al., 2013; Meltzer, Reddy, et al., 2014; Meltzer, 
Basho, et al., 2015). These students also used strategies more frequently 
and consistently in their classwork, homework, projects, studying, and 
tests. Interestingly, students in stronger peer-mentoring relationships 
showed higher levels of metacognitive awareness as evidenced on their 
completed strategy reflection sheets as well as by their ability to iden-
tify and correctly apply EF strategies. Furthermore, they showed signifi-
cantly higher levels of resilience in comparison with students in weak 
peer-mentoring relationships (e.g., “I do not let problems stop me from 
reaching my goals”) (Meltzer, Basho, et al., 2015).

Findings also showed that the intervention had positive effects on 
teachers’ self-understanding and approaches to teaching (Meltzer, Sayer, 
et al., 2015; Sayer et al., 2015). Prior to the SMARTS intervention, 
teachers reported that they did not use consistent approaches to teaching 
strategies in special education or general education classes. At the end of 
the school year, the special education and the general education teachers 
reported that they were able to collaboratively develop unique, interac-
tive ways to embed the SMARTS EF strategies into the curriculum. Most 
importantly, teachers reported that they and their students developed 
stronger metacognitive awareness and began to value the importance of 
using EF strategies (Meltzer, Sayer, et al., 2015; Sayer et al., 2015).
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CONCLUSIONS

The growing presence of technology and the increased pace of our 21st-
century classrooms have increased the pressure on students to set goals, 
problem-solve flexibly, organize, prioritize, and self-monitor. As a result, 
schools are placing more emphasis on the importance of promoting meta-
cognitive awareness in students and teaching EF processes explicitly and 
systematically. When school programs integrate explicit instruction in 
EF strategies and emotional regulation into the curriculum, they provide 
students with a strong foundation for developing self-confidence, a posi-
tive work ethic, and resilience, the gateways to academic and life success. 
Our SMARTS Executive Function Curriculum has been developed as 
one step toward meeting this critical need by promoting students’ meta-
cognitive awareness and understanding of why, where, and how to use 
specific strategies to help them succeed with the academic curriculum 
across the grades and content areas. Hopefully, the next decade will see 
many more programs that build EF strategies into students’ daily work, 
thereby promoting positive self-concept, persistence, resilience, and aca-
demic success in all students.
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