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    

How Do We Learn?

This is a simple question with a complicated answer. This question is 
hard to answer because it is so close to us. Our learning, our mem-

ory, and our thinking are very intimate parts of our inner lives. Some-
times our memory fails us at embarrassing moments or our attention 
wavers despite our best efforts. We see others succeeding where we 
have failed and maybe have even been pleasantly surprised when we 
have done well where others have not. Being so close to this process of 
learning makes it difficult to view learning objectively. It’s tempting to 
think that what may work for others doesn’t work for us because we are 
the exception to the rule. This is because learning doesn’t always feel 
like an objective, step-by-step process when we are the ones learning. 
When it’s going well, learning feels transformative, enlightening, and 
maybe even thrilling. And when it’s not going well, learning feels frus-
trating, difficult, and maybe even humiliating. Learning feels deeply 
personal and individual because it is happening to us.

Basic research on human learning and memory, especially research 
on human metacognition … has demonstrated that our intuitions and 
beliefs about how we learn are often wrong in serious ways. We do not 
… gain an understanding of the complexities of human learning and 
memory from the trials and errors of everyday living and learning. … 
[P]eople hold beliefs about how they learn that are faulty … which fre-
quently leads people to … teach in nonoptimal ways.

(Pashler, McDaniel, Rohrer, & Bjork, 2008, p. 117 (1))

This dichotomy in learning experiences—from the transformative 
to the frustrating—has led to no shortage of theorizing, discussion, 
and research. There is a sea of theories and ideologies around educa-
tion and learning. Some are useful, evidence-based theories with tried 
and true practices to back them up. Others are persistent myths based 
on messy interpretations and clever branding. Fortunately, educators 
and researchers have devoted their careers to better understanding 
learning and how it can be improved. The purpose of this book is 
to help you evaluate some of the most common myths surrounding  
attention, memory, and learning.
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In each chapter of this book we will introduce a myth about teaching 
and learning and break it down into its associated myths. For example, 
in the first chapter, “Multitasking,” we first address the myth that multi-
tasking is actually being able to do multiple tasks at the same time. Then 
we address associated myths: “Multitasking is a useful skill” and “Mul-
titasking makes you more productive.” After introducing the myth we 
will give an overview of the research surrounding that myth and how the  
evidence-based principles apply to each of the associated myths in the 
Research section. Finally, at the end of each chapter in the Tools section, 
we will give some suggestions on how to apply these evidence-based 
principles in the classroom: from early elementary classrooms to high 
school and college classrooms. These developmentally appropriate ped-
agogical tools are designed to be flexible and modifiable. For example,  
we list high school and college classroom tools together for both devel-
opmental reasons and for practical reasons. All the tools selected for 
the high school classroom can be easily modified and applied to col-
lege classrooms. The Tools sections are meant to serve as helpful exam-
ples and are by no means an exhaustive list of ways to incorporate the  
research that is covered in each chapter. Rather, they serve as models to 
demonstrate practical ways to use these concepts on a day-to-day basis.

Chapter 1: “Multitasking” will evaluate the myth that we can suc-
cessfully work on multiple tasks at the same time. In the Research sec-
tion we will review new research that shows that multitasking actually 
hurts our learning far more than it helps. Finally, in the Tools section 
we will give some ideas for how to avoid inadvertently making stu-
dents multitask and how students can avoid common temptations to 
multitask.

Chapter 2: “Examples” will explore the myth that an example can 
improve learning by making the topic more interesting or relatable. 
In the Research section we will review research on examples, problem 
solving, and interest that shows how examples can distract from and 
confuse the lesson at hand. In the Tools section we will give tips and 
examples for how to use examples to engage and inform students.

Chapter 3: “Focus” will evaluate the myth that focus is an inborn 
trait—something that some people have and some people don’t. 
The Research section will look at the surprising research on how we 
can actually improve our focus by adding distractions as well as new  
research on how cell phones destroy our focus. In the Tools section we 
will give some activities that will help build students’ focus.

Chapter 4: “Testing” will explore the myth that testing is harmful to 
learning. We will look at the research demonstrating that testing, as  
retrieval practice, can be a powerful learning tool as well as some of 
the issues surrounding the design of tests. In the Tools section we will 
give examples of activities that use retrieval practice to improve learn-
ing without grading students.

﻿
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Chapter 5: “Learning Styles” will examine the myth that students 
learn best when instruction is tailored to a specific modality (i.e. 
visual, verbal, kinesthetic, etc.). In the Research section we review how 
all learners can benefit from multiple modes of instruction using dual 
coding. In the Tools section we will give some ideas on how to use dual 
coding to reinforce learning for all students.

In all the chapters we have used Connections boxes to let our read-
ers know how each of our chapters is conceptually related to concepts 
in other chapters. We have done this to demonstrate both the interre-
latedness of the chapters, but also for our readers to begin to see the 
bigger picture for our classrooms.

In all the chapters we have also included a Development box that 
explores research with children and young students. Here we address 
research that speaks to the developmental changes that occur as we 
grow and learn.

At the end of each chapter is a helpful Summary box that bullets the 
most important concepts, condensing them for our readers so noth-
ing is overlooked or forgotten.

To conclude, in the Afterword: Technology in the Classroom we 
discuss how each of the myths contributes to the use and misuse of 
technology in the classroom.

Finally, at the end of the book we include a Glossary. Glossary terms 
are in bold throughout the book.

We know you love to learn. We know you want to learn more about 
factors that help and harm learning. We know this because you took 
the initiative to read this book and your initiative is admirable.

This book has been designed specifically for our colleagues in 
classrooms: teachers, professors, and teacher educators. It is a guide 
for those who have a love of learning and want to know more about  
cutting-edge information on how learning occurs. We have deliber-
ately used language to make this information accessible to a wide 
population. This book is an attempt to bring research on attention, 
learning, and memory to those who can best implement changes to 
classrooms, programs, districts, universities, and legislation. Unlike 
most books you have read, the discussion need not end with this book. 
We are available to answer questions or concerns; please contact us 
at the Center for Attention, Learning, and Memory, sbucalm.blog. We 
hope you enjoy this book.

    
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1
    

Multitasking

Originally the term multitasking was a computer term referring to 
a computer’s ability to run multiple programs or tasks simultane-

ously. Gradually this term came to be used to refer to some people’s 
ability, or skill, to get many things done seemingly simultaneously. 
In today’s world we refer to multitasking as a much desired skill, sug-
gesting that some people possess this skill and others do not. How 
wonderful to be able to work on several projects at once, read several 
documents at a time, do homework while watching television, take 
notes on your laptop while jumping back and forth to Facebook, and 
all the while getting notifications from your phone about incoming 
texts, tweets, Instagrams, and calls.

Research reveals that multitasking negatively affects memory. This 
is true even if the tasks are simple. Contrary to what you might think, 
digital natives (students who grew up in the digital age and who are 
used to frequent digital media) perform no better at instructional  
multitasking than do those who are naïve to the digital world (1). An-
other important point to consider is that habitual media multitasking 
increases “mind wandering,” decreasing attention to relevant tasks. 
Students who multitask make significantly more errors because the 
brain has difficulty trying to attend to both tasks simultaneously (or 
rapidly switch from one to the other).

The Myths

1.	 Multitasking allows your brain to work on several projects at once.
2.	 Multitasking is a useful skill that allows people to accomplish 

several tasks simultaneously in an efficient way, saving time 
and increasing productivity.

3.	 Multitasking helps you deal with distractions and prevents 
procrastination.

4.	 Through practice, children, adolescents, and adults get better 
at multitasking.
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    

The Research

Research on multitasking from neuroscience, cognitive psychology, and 
educational psychology reveals that multitasking is actually attention 
switching. In other words, when we are engaged in what we feel is mul-
titasking, we are really just rapidly switching our focus from one task to 
another. Rapid attention switching results in poor attention and poor cog-
nitive performance, while simultaneously reinforcing the task switcher for 
task switching (2). Furthermore, even though an experienced task switch-
er may be well practiced at task switching, their cognitive performance  
remains low (3). Switching attentional focus takes time and wastes re-
sources. Not only does switching attention increase total amount of time 
on task, but each time we switch our focus, our brain engages in a multiple 
step process. Each time you switch between tasks your brain has to:

1.	 Stop the current task.
2.	 Search for information about the new task.
3.	 Find new task parameters.
4.	 Engage in the new task.

These steps take time and attention, even if it feels like it happens  
automatically. This is where we waste time, make more mistakes, and 
impair our deep thinking. Worse than that, repeatedly engaging in  
attention switching harms our ability to stay on topic by ignoring dis-
tractions. Rather than maintaining focus, our brains expect, and seek 
distractions because they have been trained to switch (see Chapter 3: 
Focus). When we avoid deep thinking by task switching our memory 
and learning are harmed (4).

To make matters worse, lots of multitasking requires decision-making. 
Decision-making is also very hard on your neural resources and … little 
decisions appear to take up as much energy as big ones. One of the first 
things we lose is impulse control. This rapidly spirals into a depleted state 
in which, after making lots of insignificant decisions, we can end up making 
truly bad decisions about something important. Why would anyone want 
to add to their daily weight of information processing by trying to multitask?

(Levitin, 2014, p. 98, emphasis added (5))

1.  Myth: Multitasking allows your brain to work on several 
projects at once

RESEARCH: Rather than working on several tasks simultaneously, 
our brains have limited attentional resources (we have trouble think-
ing about more than one task at a time).



3Multitasking

Perhaps the biggest myth about multitasking is that it allows us to work 
on several tasks at the same time, when in fact we are switching rapidly 
between many tasks. Multitasking always comes with an attentional 
switch cost. For example, in an article from Frontiers in Human Neu-
roscience, researchers asked participants to decide whether sentences 
were plausible or not (e.g. “This morning I ate a bowl of cereal” vs. “This 
morning I ate a bowl of shoes”) in a variety of attention conditions. 
Participants did best in single tasking conditions, conditions where 
participants were performing only one task. Participants also did well 
in the selective attention conditions, i.e. where they had both visual 
and auditory distractors but were told to ignore these distracting stim-
uli. Participants in the multitasking condition did the worst and made 
significantly more errors than participants in the other conditions (6).

Importantly, there are two stages that reliably contribute to the 
attentional switch cost of attempting to multitask: task-preparation 
and selective attention (7). Specifically, when students are given time 
to prepare, the cost of task switching goes down and when students’ 
ability to focus and ignore irrelevant information is better, the cost  
of task switching goes down. The longer students are given between  
tasks the less of a performance cost. With a longer time between 
one task and the next task, student performance increases and task 
switch costs decrease. However, it is important to understand that 
task-preparation helps any task, not just when switching tasks.

Monsell (8) reports, in an article on task switching found in the 
journal Trends in Cognitive Sciences, that individual responses are 
significantly slower and tend to have more errors directly after a task 
switching. The author’s review article investigated the fine tuning of 
task switching and found that a task switch can cause problems for 
a number of reasons. First, there is a switch cost in time between dif-
ferent tasks to get readjusted to the new task. And second, a prepara-
tion effect. The preparation effect can be reduced if you know a task is 
coming. According to Levitin (5) “Because attention switching is met-
abolically costly, it’s good neural hygiene for your brain to give it time 
to switch into the mindset of your next task gradually and in a relaxed 
way before the next task is begun” (p. 320).

When people engage in task switching it not only hurts their  
attention and performance on the task, it also hurts their memo-
ry. For example, research recently published in the journal Memory  
reported on a study that investigated the impact of memory for  
faces. Wammes and Fernandes (9) found that “the largest declines in 
memory performance occurred when the concurrent tasks (multi-
tasking) required the same processing resources, and also used the 
same material set as that in the target recognition task” (p. 198). They 
demonstrated that when participants were multitasking there was a 
42 percent decline in recognition memory for faces. This outcome is 
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explained by a competition between task-relevant and task-irrele-
vant information. It was also found that multitasking negatively af-
fected both short-term and long-term memory. Bottom line, it was 
more difficult for participants to remember if they had seen a face if 
they had been multitasking at the time they saw the face.

Multitasking hurts both memory for facts and memory for  
how-to-do something. Research published in 2016 in the journal 
Memory & Cognition investigated declarative (facts) and procedural 
(how-to) memory through the introduction and use of novel tools. 
Memory for what the tools looked like and what they could do was 
lower for those who were multitasking in comparison with the per-
formance of those who were single tasking. This tells us that declar-
ative memory, or memory for facts, is harmed during multitasking. 
Further, when multitasking, procedural (how-to-do) memory is also 
harmed. People showed low levels of accuracy both for how to use 
the tools and for demonstrating how to hold the tools in the multi-
tasking condition (10).

The availability of media in our everyday lives makes it easier to 
multitask than ever. Media multitasking is using multiple forms of 
media simultaneously while performing several tasks. An example 
would be a student studying, with FaceBook open, a favorite TV show  
playing, and the phone chirping away as texts, tweets, and other  
notifications come in. Media multitasking negatively affects student 
performance (11). When students use multimedia during a lecture 
their learning is impaired compared to students who take notes with 
traditional pencil and paper. According to Wood, Zivcakova, Gentile, 
Archer, De Pasquale, and Noska (11) “contrary to popular beliefs,  
attempting to attend to lectures and engage digital technologies 
for off task activities can have a detrimental impact on learning” 
(p. 365). Not only does media multitasking hurt memory and learning,  
the more we engage in media multitasking, the more it hurts us. Peo-
ple who tend to multitask with many forms of media have poorer  
memory for information they had seen in the past (12). Research-
ers found that those people who use more media multitasking have 
a “wider attentional scope” which means they pay attention to more 
task-irrelevant information, hurting their ability to pay attention  
to task-relevant information because there is a competition for space.

Media multitasking becomes more harmful the more we engage in it 
because it essentially teaches us to become distracted more easily (3). 
Loh, Tan, and Lim (4) investigated distractibility of media multitasking 
using several different groups: 1) an undistracted (single-tasking) group, 
2) a distracted group, and last, 3) a multitasking group. The undistracted 
group test scores averaged around 93 percent correct. In the distracted 
group average scores dipped a bit, hovering about 89 percent correct. 
Most important is that the scores of the multitasking group who were 
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listening and reading (similar to being in a typical class where a Power 
Point presentation is being given) were significantly lower, averaging 
about 74 percent correct. What’s just as interesting is participants who re-
ported that they spent much of their day-to-day life multitasking scored 
worst and reported that they had to exert more effort to complete the 
task. The researchers reported that “extensive daily media multitasking 
directly reinforces task switching behavior and deteriorates the ability to 
sustain attention on a focal task” (p. 120). Essentially what this research 
reveals is that 1) reducing multitasking reduces distractibility, increasing 
test scores and 2) habitual media multitasking increases “mind wander-
ing,” decreasing attention to relevant tasks.

Connections

In an interesting 2016 study titled “Attention and the testing effect,” 
researchers found that retrieval practice was more effective in the mul-
titasking condition (13). What this means is that one of the few inter-
ventions that does impact and help decrease the negative effects of 
multitasking is quizzing. See Chapter 4 on Testing for more on retrieval 
practice.

2.  Myth: Multitasking is a useful skill that allows people to 
accomplish several tasks simultaneously in an efficient way, saving 
time and increasing productivity

RESEARCH: Multitasking should be avoided because rather than 
saving time, it costs time, and decreases productivity.

Multitasking hurts our ability to accomplish tasks in several ways. 
Even simple tasks can hurt your ability to keep information in short-
term memory. Likewise, simple tasks can interfere with recalling  
information, if those tasks divert attention. What tasks can divert  
attention? Any task that requires thinking can divert attention away  
from other information you are trying to memorize or learn. Further, 
the more time spent on the task, the longer attention is diverted. Mul-
titasking is inefficient because you aren’t really doing multiple tasks at 
once; you’re switching between multiple tasks and there are costs to 
those switches. More than a decade ago it was reported in the Journal 
of Experimental Psychology (14) that “switching between two cogni-
tive tasks results in large and reliable increases in reaction time and 
error rate” (p. 228). More recently, researchers have found that any in-
terruption or task switching hurts performance (15, 16). What’s more, 



6 Multitasking

while task switching impairs memory for whatever is being attended 
to, data indicate that task switching improves memory for irrelevant 
things. So, what this means is that when people attempt to multitask 
they add information to their memory that isn’t relevant to either task 
while simultaneously reducing their memory of either task being at-
tended to (1)!

Multitasking is less productive even if the task does not require 
much thinking time, in other words: simple tasks. Furthermore, 
contrary to popular belief, digital natives perform no better at mul-
titasking than those who are naïve to the digital world (17). Worse, 
memory for a task or event is especially compromised when a  
person is operating (or feels like they are operating) under a time 
constraint (14).

Multitasking is unproductive both because of the increased errors 
people make when attempting to multitask and because of how much 
longer people take to complete tasks while attempting to multitask 
(8, 14). For example, Rubinstein, Meyer, and Evans (18) report that as 
the complexity of the task increases, the time it takes to switch back 
and forth increases. The same thing goes for familiarity, if the task or 
subject is new to you, task-switching time increases. The reason for 
this is that our brains run on a rule activation system. This system acti-
vates rules used for a task, then when we switch attention, the system 
must shift gears to a different set of rules. The less familiar you are 
with those rules, or the more complex the rules are, the longer it will 
take your brain to activate the rule set and re-engage with the task.

Although multitasking harms our ability to accomplish thinking 
tasks, there is emotional gratification (feeling entertained or relaxed) 
that promotes the behavior. The association of a good emotional feel-
ing with an undesirable task makes the task seem “not so bad.” This 
association then leads to the thinking task becoming more desira-
ble, and the multitasking behavior is then repeated, which ultimately  
reinforces the cycle. An example of this is watching TV and doing 
homework: the TV impairs the cognitive aspect of the homework, 
but makes it feel more entertaining, which promotes the repetition of 
multitasking behavior (2).

Connections

Our ability to perform a task can be especially impaired if the tasks or 
stimuli are similar or related. In those cases, we can intertwine infor-
mation from the separate tasks in long-term memory rather than sepa-
rating them, causing increased task switch costs. Ultimately what this 
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means is that students are better off studying one subject for a while, 
taking a small break to avoid task-switching pitfalls, and then studying 
a totally different subject for a while. Repeating this cycle helps learning 
and memory for several of the reasons outlined above. This very import-
ant point is relevant for classroom planning and especially important 
for studying. For more on this process, referred to as interleaving, see 
Chapter 4: Testing.

3.  Myth: Multitasking helps you deal with distractions (prevents 
procrastination)

RESEARCH: Rather than helping you deal with distractions, mul-
titasking promotes both distraction and procrastination.

Not only does multitasking harm your attention, learning, and mem-
ory, it trains you to be distracted easily. We talked about this with  
media multitasking in the first multitasking myth, however, it’s  
important to note that this is true of all multitasking, not just when 
it happens with media. A relevant research article by Wendt, Kiesel, 
Mathew, Luna-Rodriquez, and Jacobsen (19) asked people to com-
plete tasks in the presence of distractions. They found that distrac-
tions harm the productivity of completing the tasks. This is not so  
surprising. Whether single tasking or multitasking the distractions 
have a negative effect on productivity. However, the effect was greater 
for those that were multitasking. This informs us of a few things as 
educators. Decreasing distractions in general helps productivity. Fur-
thermore, if we are attempting to multitask, then distractions amplify 
the task-switching cost.

4.  Myth: Through practice, children, adolescents, and adults get 
better at multitasking

RESEARCH: Study after study shows us that repeatedly engaging in 
multitasking does not increase our ability to make it more produc-
tive. Instead, it worsens the problem because we are training our 
brain to “want” to switch (increasing distractibility).

Unfortunately, many students multitask while studying. An article in 
the journal Computers in Human Behavior reports on the use of social 
media and texting while studying. Results show that students who use 
social media score significantly lower on tests and those who text and 
use social media while studying have lower GPAs. Further, students 
were only able to stay on task for six minutes before switching tasks (20).  
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Students need to be more aware of time management and how to 
maintain attention while studying. As Levitin (5) puts it, “Organizing 
our mental resources efficiently means providing slots in our schedules 
where we can maintain an attentional set for an extended period. This 
allows us to get more done and finish up with more energy” (p. 176).

In the article “Corresponding influences of top-down control on task 
switching and long-term memory,” the authors report that when indi-
viduals attempt to multitask they remember fewer words that they were 
trying to commit to memory and more words that were irrelevant to the 
task. In other words, when you try to multitask you will accidentally learn 
a bunch of things you didn’t plan to at the expense of learning what you 
intended to (1).

Summary

	 Multitasking does not allow you to complete multiple tasks simulta-
neously, instead when you think you are multitasking you are actually 
switching between tasks.

Development

Attention switching and selective attention (see Chapter 3: Focus) are 
separate but related processes. Attention switching “is a separate abil-
ity which has to develop to overcome the stickiness of selective atten-
tion” (21, p. 624). As children develop (age 3 to 6) they become better 
at switching attention to different tasks.

Researchers investigating attention in child development reveal that 
children attempting to multitask are rapidly switching attention, just like 
adults (22). As reported in Cognitive Brain Research, fMRI suggests 
that task switching is controlled for by many brain regions. The same 
regions that are associated with task switching also are associated with 
task repetition, indicating that task switching may not be a strength of 
the human brain (23).

Performance for all ages increases on tasks where attention is on one 
channel. However, attention shifting is even more difficult for younger 
children. Compared to adolescents and adults, younger children see 
more disruptive effects in learning (22). Worse, according to research 
from Language and Cognition, task switching decreases attentional 
focus on the task while simultaneously increasing distractibility (24)! 
This article tells us that not only is it harder for young children to men-
tally switch tasks, it also makes them more distractible.
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    

The Tools

Multitasking always leads to a decrease in performance—students 
make more errors, remember less, and take longer to complete  
activities. Avoid situations in the classroom that encourage attention 
switching (multitasking). For example, having students write down 
notes from a presentation while simultaneously listening to a lecture 
forces attention switching.

Early Elementary

	 ●Check-Ins: Ask important and relevant questions about the mate-
rial. These should not be trick questions. These are simply an atten-
tion check. If the student is paying attention to the lesson and 
relevant material these should not come as surprises or difficult to 
answer questions.

	 In Your Own Words: During individual or group work sessions, 
ask the student to explain why they are doing what they are doing. 
Ask them to explain in their own words why they have decided to 
approach the problem the way they have.

	 Brain Break: During the instruction period, allow for structured 
pauses in the presentation of material. This provides the students 
with an opportunity to get up, stretch out, or simply break from 

	 This task switching comes at a cost, including making more errors 
and increasing reaction time. This cost is amplified if the tasks are 
complex or unfamiliar.

	 Task preparation reduces the cost of task switching.
	 Task switching hurts memory for facts, how-to-do memory, images, 

and faces, while simultaneously increasing memory for irrelevant 
information.

	 Off-task media multitasking harms learning (examples here are cell 
phones and computers in class).

	 Even simple tasks can force task switching, making memory and 
learning suffer.

	 Distractions hurt memory, no surprise here. However, distractions 
hurt even more if one is multitasking.

	 Children are especially bad at multitasking and by practicing 
multitasking they paradoxically increase distractibility and mind 
wandering.
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constantly focusing on material. This technique has been shown to 
prolong students’ ability to focus over longer periods of time.

	 Break Tasks into Pieces: This method of instruction allows the stu-
dents to have material geared toward his or her individual needs. 
Throughout an assignment or lesson, have the student focus to 
complete a part of the task, then take a break, and come back to fin-
ish the task. This method increases productivity of the student by 
allowing the student to focus on a small portion of the assignment 
at a given time.

Late Elementary

	 Content Check: At the end of lessons, routinely conduct Content 
Checks with students. The instructor will randomly distribute  
cards numbered 1 through 4 to the students. Each of the num-
ber cards will relate to a question or idea presented on the board.  
1. What are we doing? 2. Why are we doing it? 3. How did you deter-
mine what you were doing? 4. What is your next step? The students 
will answer these questions in their small groups to reinforce the 
lesson and determine what methods they are using.

	 ●Teacher-Centered Direct Instruction: This method of instruction 
requires that students focus their attention on the presenter and 
the material that is relevant to the topic. If students do not focus 
their attention they will misunderstand material. This is a more 
straightforward approach to commanding focus and attention.

Middle School

	 ●Buzz Session: While in small groups, instructors will give students 
content-specific problems to solve in short time periods. The 
students in the group will work together and the instructor will 
monitor student progress. Once the question is answered, the stu-
dents will report their findings and explain how they came to their 
conclusion.

	 ●Modeling: This technique works by providing students with a visual 
of what it is that they are to do. Having a visual representation of the 
steps involved in completing a task allows for students to focus on 
the relevant tools and information for effectively completing a task.

 High School and College

	 ●Think, Pair, Share: The think, pair, share method of instruction 
provides the students with appropriate time to evaluate the mate-
rial provided. Instructors will lecture or provide information to 
the students for 15–20 minutes, then allow students two to three 
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opportunities within the lecture period to answer questions or 
discuss material in groups. This activity allows students to eval-
uate material from the lesson and demonstrate to the instructor 
what information they have gained and where the students are still 
struggling.

    
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    

Examples

As much as educators want to improve performance in the classroom,  
 we ultimately hope that students are able to use the skills they 

learn in class in their everyday lives outside of the classroom. How-
ever, having students transfer skills and reasoning to new problems is 
one of the most challenging goals of education and the learning sci-
ences. This chapter explores the literature on examples, problem solv-
ing, and interest to offer a simple but effective strategy for improving 
problem solving.

The Myths

1. Using an example helps students generalize.
2. Examples make the topic interesting.
3. Making the material relatable or interesting automatically 

leads to learning.

    

The Research

The entirety of this chapter can be summed up in a very simple rule: 
two examples are better than one. This may seem obvious at first. Of 
course multiple examples should be better than one example. How-
ever, without understanding the why and how, it can be easy to slip 
up and make the instructional blunder of only using one example and 
falling prey to some of the associated myths.

Before directly addressing the myths surrounding examples, it 
seems appropriate to start off by using an example. Take a break from 
reading through research and worrying about instructional practice 
and enjoy a short fairy tale.

Once upon a time there was a small country ruled by a dictator in a 
strong fortress. There were many roads leading to the fortress at the 
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center of the country. The roads went through the sprawling farms and 
villages in the countryside. Fed up with the dictator’s rule, a general 
gathered his army. Ready to make a full-scale attack, he amassed his 
troops at the head of one of the roads. However, just before he ordered 
his troops to attack, he received word that the dictator had placed 
bombs on the roads. The bombs were rigged so that very small groups 
of men could pass over them, thus villagers and farmers were able to 
use the roads to travel and transport goods, but if a larger group, like 
an army, passed over them then they would explode, destroying not 
only the army but the farms and villages as well. The general was a 
clever man and immediately devised a plan. He ordered his army to 
split into small groups—small enough so that the bombs would not 
go off. He then placed these small groups along the many roads and 
coordinated their arrival at the fortress so that the full army arrived 
at the same time. The general was able to overtake the fortress and get 
rid of the dictator.

(adapted from Gick & Holyoak, 1980 (1))

Now that you’ve had a break, try to solve the following problem:

Pretend you are a doctor with a patient who has a malignant tumor in 
their stomach. You cannot operate on the patient and remove the tumor, 
but the tumor is going to kill the patient unless it is destroyed. You know 
that a high intensity ray will destroy the tumor, but at that intensity it will 
also kill healthy tissue, which will kill the patient. At a lower intensity 
that is safe for the healthy tissue, it won’t destroy the tumor, which will 
kill the patient. How can you use the rays to destroy the tumor without 
destroying the healthy tissue?

(adapted from Duncker, 1945 (2))

On the surface, these two stories may not seem to have much in com-
mon. One is about a general and a fortress, the other about a doctor and a 
tumor. Upon closer inspection, however, there are some significant simi-
larities. Both cannot achieve their objective by attacking directly. In order 
to solve the doctor’s problem with the tumor, you can use the general’s 
solution with the fortress as an example. These are examples from an im-
portant paper on analogical problem solving by Gick and Holyoak in the 
journal Cognitive Psychology (1). Across several experiments they found 
that unless they prompted students to use the fortress story, students ig-
nored the example and tried to come up with a new solution. Only 20 
percent of students gave the correct answer—use multiple low intensity 
rays from different angles. There is good news however; once Gick and 
Holyoak prompted students to think back to the story then 70 percent of 
the students were able to solve the problem. This demonstrated two im-
portant things. First, the analogy was not difficult to make. Students were 
able to solve the problem with no directions other than to think back to 
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the story. They didn’t need any other detailed analysis or explanation; the 
example was enough to demonstrate the concept. Second, making the 
analogy to the example was not automatic. Students needed prompting 
to make the analogy. The second conclusion is somewhat upsetting for 
teachers who try to liven up their classrooms with cool and relevant ex-
amples. You can’t be there to prompt a student to use a relevant example 
every time they need it.

This creates an interesting problem for teachers. Clearly, exam-
ples can be useful. The usefulness, however, is limited by whether or 
not students remember to use them. Why don’t students use relevant  
examples to help them? Let’s examine the process a little bit more 
closely in our example.

Analogical problem solving refers to the process by which people 
solve problems that are similar, or analogous, to each other. While 
there are a number of things that can affect students’ problem solv-
ing—background knowledge, fluid intelligence, and familiarity with 
the problem—analogical problem solving focuses specifically on 
what happens when students are faced with two similar problems: 
when an example problem can help them solve a new, unfamiliar 
problem. These problems can be broken down into their surface  
details and their structural details. The surface details are often irrel-
evant for solving the problem, while the structural details are typical-
ly about the important processes and properties that are relevant for 
solving the problem. Often what confuses students about examples 
is the focus on surface, rather than structural, details (3–5). In other 
words, when students see the tumor problem, they don’t remember 
the general and the fortress story because it seems so different on the 
surface. Instead, they think about medical procedures and try to rely 
on their knowledge of lasers and rays.

Now that we have explained a little bit about how examples and 
problem solving work, let’s revisit some myths about examples.

1.  Myth: Using an example helps students generalize

RESEARCH: Students will often focus on, and remember, irrele-
vant details.

Using examples can help students generalize, but only giving one exam-
ple can often confuse and distract students. Recall our example above. 
We first gave you a story about a fortress in the middle of a country and 
then asked you to solve a medical problem about a patient with a tumor. 
Rather than generalizing the solution from one to another, most people 
focus on the new problem and immediately forget about the story they 
just heard. In the article “Schema induction and analogical transfer,”  
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researchers gave students multiple stories before testing them on that 
tumor problem. Recall that when they gave them one source problem, 
only 20 percent of students were able to give the correct answer without 
a hint to think back to that original problem. When they were given two 
example problems, however, 40–50 percent of students gave the correct 
answer. Gick and Holyoak theorized that the students’ mental model  
of the problem, their schema, was better after reading two similar  
stories because they were able to see past the surface detail and notice 
the structural similarities between the two stories. Even better, they 
found that performance continued to improve—around 60 percent 
gave the correct answer—when students were provided with a principle 
or a diagram that helped explain the process at work (3).

Connections

One way to help students form appropriate schemas is to provide visual 
examples along with text or verbal examples. Diagrams, charts, and pic-
tures can all help students build a better mental representation of a pro-
cess or concept. These examples are even more effective when they are 
combined with verbal information explaining and reinforcing what is pre-
sented in the picture. Giving both visual and verbal information helps stu-
dents use dual coding. Chapter 5: Learning Styles discusses how dual 
coding can benefit all learners and explains the concept in more depth.

Part of the key to understanding how students build schemas, how 
they pick and choose which details to include in their schema and 
which ones to leave out, is understanding the differences between how 
novices and experts view problems. Even though it may not always 
feel like it, as teachers we are the experts in the topics we are teaching. 
Many key details and relationships that seem obvious to us are simply 
not obvious to students. As novices they do not know which details 
are important and which ones are just surface details. The ability to 
focus on the structural details rather than the surface details comes 
with practice and experience. For example, when encountering new 
physics problems the novice student will most likely think about the 
problems in terms of their surface details—was there a spring, or an 
inclined plane? The experts, however, will see the problems different-
ly. Experts will categorize problems based on the laws of physics at 
work, structural details like whether it involves the Conservation of 
Energy or Newton’s Second Law (F = MA) (6). While an example may 
seem obviously related to what you are discussing in class, a cool  
example of an underlying principle or process, keep in mind that most 
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novices will focus on the surface details and may miss the structural 
details you are trying to highlight.

2.  Myth: Examples make the topic interesting

RESEARCH: Examples don’t always lead to meaningful interest.

A big part of why we include examples is to make learning more fun 
and interesting, to punch up the lesson a bit with something relatable. 
When done the right way, these examples liven up a dull lesson and 
give students the motivation to focus and pay attention. When done 
the wrong way, however, these examples can distract from the lesson 
and confuse students.

Using examples to make a topic interesting has the potential to back-
fire. Instead of fostering an appreciation or deeper understanding of 
the material, the example may serve to distract from the topic at hand. 
Students can be drawn in by the seductive details of the example and 
remember little else. Research on interest and learning distinguishes  
between two types of interest: situational interest and individual  
interest (7). Situational interest is a temporary interest generated by 
the situation. Waiting at a doctor’s office and picking up a magazine 
that you would not typically read is an example of situational inter-
est. Listening to a funny story about the misapplication of a chemical 
process, like accidentally making a baking soda volcano in your kitch-
en while baking, is another example of situational interest. Individual 
interest, on the other hand, comes from within the individual and not 
the situation. Individual interest is an enduring characteristic of a per-
son that causes them to respond positively towards a topic and actively 
seek it out (8–10). Individual interest is the type of interest associated 
with life-long learners and high-achieving students. Two students lis-
tening to the story about baking soda may have different levels of indi-
vidual interest in chemistry but can both find the situation interesting. 
While situational interest can lead to individual interest (7), one cool 
story or example is not enough to inspire an individual interest in a 
topic. The baking soda story may have inspired interest in that lesson, 
but it did not necessarily inspire interest in chemistry.

Researchers explain how situational interest can lead to individual  
interest in the journal Educational Psychologist (7). In their “Four-
Phase Model of Interest Development” Hidi and Renninger propose 
that there are four phases of interest:

1.	 Triggered situational interest
2.	 Maintained situational interest
3.	 Emerging individual interest
4.	 Well-developed individual interest
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As we discussed above, interesting examples can lead to situational  
interest. Situational interest can also be triggered by certain learning  
environments like group work, puzzles, and computers (7, 11, 12). What 
distinguishes triggered situational interest from maintained situational 
interest is persistence and focus. If the situational interest is held during 
meaningful tasks and in instructional conditions that allow for person-
al involvement, like project-based learning, cooperative group work, 
and one-on-one tutoring, then it becomes a maintained situational in-
terest (7, 12). Providing students with an interesting example may trig-
ger their situational interest, but giving them an opportunity to interact 
with the material in some meaningful way is what leads to maintained 
situational interest. By maintaining their situational interest through 
engaging activities and projects, it builds a bridge toward individual 
interest. Emerging individual interest and well-developed individual 
interest are distinguished by how long and how enduring the interest 
in a topic is. Emerging individual interest tends to be self-generated,  
whereas situational interest is externally supported. In addition, emerg-
ing individual interest is associated with knowledge and value about a 
topic (7, 13, 14). Learning environments can enable the development of 
individual interest by allowing the student to interact with the knowledge 
building process (7, 15). The final phase of interest development, well- 
developed interest, leads to the student being more resourceful, anticipat-
ing the next steps, having a feeling of effortlessness when engaging with 
the material, sustaining long-term constructive and creative endeavors, 
and developing deeper levels of strategies for work with tasks (7, 16–18).  
You can deepen a student’s well-developed interest by providing them 
with opportunities to engage with and challenge the material (17).

Often when we talk about student interest in a topic we are real-
ly referring to emerging or well-developed individual interest. While  
examples can trigger situational interest, they are only the first step in 
developing the more meaningful individual interest. If handled cor-
rectly, by creating conditions for maintained situational interest and 
then emerging individual interest, examples can be an important and 
memorable first step towards a life-long well-developed interest.

3.  Myth: Making the material relatable or interesting automatically 
leads to learning

RESEARCH: If handled inappropriately, interest may confuse and 
distract from important information.

It’s difficult to separate this myth from the previous myth. Taken  
together, the myth goes something like “Using examples makes the 
material more interesting so that students will remember it better.” As 
we discussed above, using an example does not always make the topic 
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more interesting. Using an interesting example may have inspired sit-
uational interest, but not individual interest. Furthermore, the inter-
est in the example may actually confuse and distract students from 
the important material.

Interesting examples often come with a type of surface detail:  
seductive details. Seductive details are details that are both interesting 
and irrelevant, but nonetheless are remembered more often than other 
parts of the text or lecture (19, 20). For example, a text explaining how 
lightning forms might use some details about how lightning is stud-
ied to make the passage more interesting: “scientists sometimes create 
lightning by launching tiny rockets into overhead clouds” (21, 22). This 
sentence adds some rich description and context to the explanation 
of how lightning forms. However, when sentences like this are used in 
texts or lectures, students recall the seductive details at higher rates than 
the main ideas (21). While adding some interesting facts or details to an  
example may make it more interesting, that does not guarantee that stu-
dents will remember it better.

Connections

A common complaint from educators is that students fail to understand 
a lesson after the teacher has gone out of their way to find an example. 
This is particularly frustrating when it comes out later in a test or an 
essay. The student gives an answer that shows the exact wrong inter-
pretation of the right example. So close, but so far! One way to avoid 
this misunderstanding is to provide opportunities for feedback from stu-
dents early on in the learning process. Don’t wait until the test to find  
out that the perfect, funny, interesting, or relevant example you used was  
grossly misused and underappreciated by your students. Chapter 4: 
Testing reviews ways to use retrieval to get feedback from lessons so 
that misunderstandings can be corrected early.

Interest does not automatically lead to learning because there are 
different types of interest. As we discussed in the previous myth, 
there are several steps between interest triggered by a situation and 
a well-developed interest that drives a student to engage with and 
challenge material (7). The different types of situational interest are 
generated by the situation and are not necessarily associated with 
higher levels of background knowledge and intrinsic motivation 
from the student. However, activities that encourage students to  
interact with the material in meaningful ways help students to build 
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an individual interest that is associated with more knowledge and 
motivation to seek out and re-engage with the topic. Interest can 
stimulate learning, but it is an ongoing process that instructors can 
encourage by creating multiple opportunities to engage with the  
material in meaningful ways.

Connections

When students generate their own examples they are engaging in a form 
of retrieval practice (see Chapter 4: Testing). So not only does this help 
them learn by providing multiple, different examples of a concept, it 
helps them remember the concept in the future. Crucially, it helps them 
remember the concept in similar contexts in the future. One of the big-
gest challenges in learning and memory is transferring learning from one 
context to another. Students may be skilled at recognizing main ideas in 
texts that they read, but may fail to remember the importance of them 
when they write. By practicing retrieval in this context they increase the 
chances that they will remember the concept in the future.

Summary

	 Multiple examples help students generalize and understand important 
structural details, instead of irrelevant surface or seductive details.

	 Examples can generate interest—but only situational interest, not the 
more meaningful individual interest.

	 Situational interest can be cultivated into individual interest with the 
appropriate instructional guidance.

	 Interest from examples does not automatically lead to learning. Get-
ting students interested is only the first step.

    

The Tools

So how can you use interesting examples to improve learning? One easy 
way is to return to our simple rule: two examples are better than one. Giv-
ing just one example makes it difficult for students to figure out what’s 
important. Multiple examples make it easier for students to see the struc-
tural similarity between the examples so they can remember and use 
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the concept in the future (3, 4). Another way to improve learning from  
examples is to provide clear explanations of the structural details. It’s not 
enough to just provide the interesting or relevant example and move on. 
Students will more than likely only remember those seductive details of 
the example and in a worst-case scenario they may not even be aware 
that the example was related to the course material at all. Furthermore, 
students have different strategies for dealing with examples. Some stu-
dents tend to try to memorize examples instead of trying to think about 
the principles or underlying lesson of the example (23). In other words, 
not all students will try to think deeply about an example. Some students 
will simply try to memorize the example without connecting it to the 
material, no matter how interesting or relevant the example is. By clearly 
and directly explaining why an example is a good demonstration of some 
concept or process, you can help all students. Ideally, educators would 
use multiple examples of a concept and explain each example.

Taken as a whole, the research on examples, problem solving, and 
interest suggests that using examples in lessons can be a powerful 
tool to motivate students and help them understand deeper con-
cepts. However, simply peppering a lesson with random examples is 
not enough to inspire interest, learning, or generalization from those  
examples. By using multiple examples and explaining their con-
nection to the material you can help students learn more while still  
keeping it interesting.

Early Elementary

	 ●Use Multiple Examples: This basic rule can be applied even at the 
earliest stages of schooling. When explaining or describing a new 
concept use multiple examples. For example, if students are learn-
ing about fractions it is important to give examples of fractions in 
a variety of different contexts. Sharing a candy bar, pieces of a pie, 
proportion of marbles, making change from a dollar, etc.

	 Use Different Examples: In the example above the multiple exam-
ples demonstrate slightly different aspects of fractions. Pies and 
candy bars are whole objects that can be broken into smaller 
pieces. Marbles are individual units that can be counted out as a 
portion over the whole set. Finally, money represents something 
in-between that has to be exchanged to divide up a larger unit into 
smaller units (i.e. a dollar can be divided into four by exchanging it 
for four quarters). By exposing students to variations of examples it 
helps them better understand the underlying concepts.

	 Explain Examples: Of course, it’s not enough to simply explain an 
example. By clearly explaining why an example is a good example 
of a process you can take away some of the mystery for students 
who may not pick up on it right away. Remember that as the expert 
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it may seem obvious to you why one quarter is 1/4th of a dollar, but 
to a novice, a student, it may not be clear at all.

	 Discuss Student-Generated Examples: Engage students by ask-
ing them to come up with examples of what they are learning 
in class. Not only does this engage the student coming up with 
an example, but it provides an additional example for other stu-
dents. Students can often come up with surprising intuitions 
and connections that you may not have thought of. This can be 
incredibly informative for you as the instructor. Students may be 
simply repeating examples you gave them, or they might come 
up with great new examples or weird wrong examples. Either way, 
you learn a bit more about what they have taken away from your 
lesson. When asking students to generate examples it is import-
ant to discuss why their examples are good or bad examples, 
otherwise they may end up being more confused by seemingly 
contradictory examples.

Late Elementary

	 ●Use Multiple Examples: This basic rule can be applied at all stages 
of schooling and learning. For example, in late elementary if stu-
dents are learning about main ideas and supporting ideas in texts 
it is important to give them a variety of texts to summarize. Stu-
dents should see examples of main ideas and supporting ideas in 
texts about science (animals, weather, atoms, etc.), social studies 
and history (ancient Greece, economics, the Phoenicians, political 
science, etc.), short stories, and novels.

	 Use Different Examples: Just as with early elementary, it is import-
ant that the multiple examples come from different areas or appli-
cations of the concepts. In our example above, this helps students 
recognize that all expository writing, and most narrative writing, 
will be structured around main ideas and supporting ideas.

	 ●Explain Examples: Similar to early elementary, it is always good 
practice to explain how a certain example is a good example of the 
idea you are illustrating.

	 ●Discuss Student-Generated Examples: As students learn about 
more complex topics, their generated examples can become more 
complex. In the example we are using in this section, main ideas 
and supporting ideas, students can not only identify how these are 
used in other texts but they can generate their own writing. By gen-
erating their own example of how to use main ideas and supporting 
ideas students are learning not only to recognize main ideas and 
supporting ideas, but also how to use them. As with early elemen-
tary students, it is important to discuss with students why their 
example is good or ways in which it can be improved.
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Middle School

	 ●Use Multiple Examples: While it is still important to include mul-
tiple examples in the classroom and the lesson itself, by middle 
school students are better able to follow directions independently 
and can be exposed to more examples as they complete worksheets 
and homework. In algebra, for example, students can work through 
sets of equations on their own, or in groups.

	 Use Different Examples: Again, exposing students to a variety of 
examples helps them better understand the underlying concept. 
Working through various equations, word problems, and scenar-
ios helps students learn how to apply algebra concepts in multiple 
contexts, for example. If students only work through equations they 
may not recognize when or how to use algebra to help them fig-
ure out real-world problems. Understanding how to solve 35/2.5 = x 
is one thing; recognizing that if you have $35 dollars to spend on 
cupcakes for a party and they cost $2.50 and you therefore need to 
divide 35 by 2.5 to figure out how many you can get is another.

	 Explain Examples: It is especially important to explain examples 
as concepts become more abstract and increasingly complicated. 
There are more ways in which students can misapply a principle 
or even unknowingly apply a wrong principle. By clearly explaining 
how and why an example works you help avoid confusion.

	 Discuss Student-Generated Examples: As with late elementary, 
students can benefit not only from recognizing and identifying an 
example but from creating their own. As always it is important to 
discuss these examples with other students to expose them to more 
examples, and to also discuss what was good and bad about an 
example.

	 ●Corners: Instructors will place content topics in the corners of the 
classroom. Students will move to the corner of greatest personal 
interest. Within the corner, students will form in small groups of two 
or three. While in the groups students will discuss the topic and why 
they chose the specific topic. Students will then move to another  
corner and will have a similar conversation. While in the corner,  
students will discuss how this new topic relates or differs from the 
previous topic that they had chosen. This activity will allow students 
to utilize different content topic examples and determine similari-
ties and differences between each example.

High School and College

	 Use Multiple Examples: See above.
	 Use Different Examples: See above.
	 ●Explain Examples: See above.
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	 Corners: See above.
	 ●Discuss Student-Generated Examples: As discussed above, stu-

dents can benefit not only from recognizing and identifying an 
example but from creating their own. It is important both to discuss 
these examples with other students to expose them to more exam-
ples, and also to discuss what was good and bad about an example.

○	 “ ... in the news”: As students get older and become more media 
and news savvy, this opens up a new avenue for student-generated  
examples. An activity to help students learn about a topic in the 
real world is to ask them to pay attention to news stories about 
the topic. You might set aside the first five minutes of a world 
history class for students to report on current events in a country 
in the region of the world you are studying.

	 Give 1 to Get 1: This activity can be used with varied grade levels and 
in multiple subject areas. The instructor will provide the students 
with varied reading from a specific topic of focus. Based on the read-
ing, students will complete a provided worksheet that consists of 9 
to 12 boxes. The instructor will explain to the students that they will 
record three of their own ideas about the topic. The students will 
then move around the classroom to peers who read an alternative 
reading, the students will discuss their individual readings with peers 
and will exchange the ideas that they have found. The students must 
receive one idea from each peer so that each idea is different. The 
students will complete this process until all of the boxes are filled. 
This activity provides students with multiple opportunities to com-
pare different texts related to a similar topic, allows students to learn 
from one another, and allows students to be active listeners.

    
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Focus

Focus is often referred to as selective attention by researchers. 
Selective attention is the skill of ignoring distracting stimuli. 

While research shows that we have some individual innate dif-
ferences in our ability to control our attention the research also 
reveals that we can improve this control of attention with practice. 
Mirroring the chapter on multitasking, we outline why practicing 
selective attention to ignore distractions is essential to maintain-
ing concentration and attention to the task at hand. The scien-
tific literature speaks to two important facts. First, a general lack 
of control over limited attentional resources is one of the biggest 
problems for deep thinking. Second, several factors contribute to 
our ability/skill to focus. Exercising focus over time helps us stay 
on task. In other words, selective attention, or focus, is the instru-
ment used to avoid the distractions we talked about in Chapter 1: 
Multitasking.

The Myths

1.	 The ability to focus is inborn: some people have it, some peo-
ple don’t.

2.	 The best way to improve focus on real-world tasks is to avoid 
distractions by finding a quiet area with nothing to distract you.

3.	 I can still focus, even with my cell phone.
4.	 Getting distracted and letting your mind wander isn’t a big 

deal.

    

The Research

Attention is a crucial first step in the learning process. The ability 
to focus, to orient our attention, determines what gets targeted for 
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learning and memory (1). Once our attention has been oriented to 
information, selective attention (focus) directly affects how well the 
information is learned or remembered (2). It does this by reducing  
irrelevant information and attempts to maximize your attentional  
resources for processing. Research has found that focusing attention 
to avoid distractions has strong associations with academic success 
(3). Selective attention is critical for academic success because it  
determines how well a student can ignore distractions and pay atten-
tion to important information.

1.  Myth: The ability to focus is inborn: some people have it, some 
people don’t

RESEARCH: Being able to focus (selectively attend) is a skill that 
can be improved over time.

In Chapter 1: Multitasking we talked about how performance increas-
es when people stick to one task versus multitasking. We reviewed an 
article from Frontiers in Human Neuroscience that showed that peo-
ple scored best in the single-tasking condition, followed closely by the 
selective attention condition (4). In the selective attention condition 
there were both visual and auditory distractors, but the participant 
was told to ignore the distracting stimuli. If we look again, this time 
focusing on the selective attention group we see that when people are 
motivated and instructed to ignore distractors, they can. While perfor-
mance was not as good as the single-tasking group, willfully ignoring 
distractors made performance better than the multitasking group.

Further evidence that selective attention can be improved is  
revealed by research on training of attentional control. Specifically, we 
see very effective results from process-based training (5). Of crucial 
importance is that this type of training shows reliable transfer of these 
newly gained skills to novel tasks. Selective attention has been shown 
to improve substantially with motivational factors including perfor-
mance rewards. With this preliminary evidence we can be reassured 
that the ability to ignore distractions can be helped considerably. Cog-
nitive training to control attentional focus works for children, adoles-
cents, young adults, and older adults (5, 6).

Connections

One of the prevailing theories in attention describes how subjects only 
encode what is task-relevant and filter out other details that are irrele-
vant. For example, in one experiment, even though subjects selectively 
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attended to a ball for 30 seconds, they were not able to report the color of 
the ball because they were not expecting to report the color (7). In expec-
tancy-based binding “we propose that information that is expected to 
be useful later is more likely to be bound to the object representation in 
working memory” (7, p. 147). Here, the ball was attended to so the infor-
mation gets stored, however, non-relevant information about the task 
seems to be thrown to the wayside, and only what they feel is important 
remains in working memory. Chapter 2: Examples explains that more 
examples are better because students are more likely to understand the 
concept. However, in many cases it may be best for teachers to explicitly 
tell the students what to selectively attend to.

Development

Preschool children have difficulties both with selective attention and 
with task switching. However, as children develop and start to enter kin-
dergarten they become better at both selectively attending to, or switch-
ing attention to different components of an item, like color or shape. 
Researchers suggests that the two developmental processes may have 
a common underlying cause (8).

Research has demonstrated in adolescents that focus can be greatly 
improved with motivation (9, 10). Not only does cognitive training in 
childhood and adolescence improve selective attention, but the ben-
efits from the training are, most importantly, transferable to separate 
tasks (11). This research is important because it shows that children can 
improve their focus through training.

2.   Myth: The best way to improve focus on real-world tasks is to 
avoid distractions by finding a quiet area with nothing to distract 
you

RESEARCH: Practicing focus of attention with distractions around 
you improves focus over time.

Perhaps you know people who cannot think clearly when craziness is 
happening all around them. Perhaps you are one of those people. Real-
ize that this is not necessarily “the type of person you are,” but rather that 
people need practice focusing their attention in those situations. If you 
want to be able to think clearly and focus in your hectic and distracting 
everyday life it helps to practice this skill in the same environment.
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One reason to practice improving selective attention is that  
improved focus helps us to avoid multitasking. The lack of focus helps 
explain why students are so prone to distraction. Students who have 
not developed the skill to ignore distractions are, in essence, unable to 
stop themselves from multitasking. People tend to multitask because 
they are unable to filter out and/or cognitively avoid distraction (12).

When we cannot ignore distractions, it hurts our productivity. 
Wendt et al. (13) asked people to complete tasks in the presence of 
distractions. Unsurprisingly, they found that distractions harm the 
productivity of completing the tasks. But when are distractions most 
harmful? As reported in the Journal of Experimental Psychology (14) 
“high load on processes of cognitive control such as working mem-
ory and task coordination leads to increased distractor interference” 
(p. 351). This tells us that thinking processes with many steps are more 
susceptible to distraction. One of the most important things to be 
aware of in your classroom are those times when students are learn-
ing a complex set of steps or stages. At those times it helps students 
to have as few distractions as possible or to be able to ignore those 
distractions.

The good news is that we can train our attention and improve our  
focus. Current research is very clear on the point and it is well document-
ed that attentional focus can be improved at any age through training and 
practice (15). Additionally, concerning attentional focus, researchers note 
that “[p]eople improve on the skills they practice and that transfers to oth-
er contexts where those same skills are needed, but people only improve 
on what they practice; improvement does not seem to transfer to other 
skills” (p. 57). This last point, that training generalizes to other contexts, is 
crucial. This means that training on selective attention in one context, like 
a classroom activity, has the ability to improve selective attention in gen-
eral. Using activities that improve students’ focus and selective attention 
are worthwhile because they will actually get better at that skill, not just 
better at the activity.

3.  Myth: I can still focus, even with my cell phone

RESEARCH: Cell phones are designed to attract your attention, 
and research demonstrates that attention and learning are sys-
tematically harmed in several ways by mobile devices.

Whether in the classroom, driving down the highway, or studying at 
home, cell phones may be the biggest single factor in loss of attention, 
memory and learning. While smartphones are wonderful devices, 
giving us access to limitless information, mountains of social media, 
games, videos, texts, tweets, instagrams and much, much more, they 
also are a major factor in distracting children, adolescents, and adults 
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from some extremely important activities like driving, studying, and 
paying attention in class (for a review see Chen & Yan, 2016 (16)).

Studies have shown that both your cell phone notifications, and 
others’ cell phone notifications have drastic effects on memory. When 
a cell phone noise goes off, everyone in the room will be distract-
ed and attempt to figure out where the noise came from (17). More 
mistakes are made in the presence of cell phones. Cell phone noti-
fications (text or call) greatly decrease the ability to perform well on  
attention-based tasks. This is due to the notification forcing atten-
tion to task-irrelevant thoughts, which continue after the notification. 
What is more startling is that this happens whether or not the person 
picks up the phone or reads the message (18).

In an article titled “The impact of mobile phone usage on student 
learning,” researchers reveal several very interesting conclusions 
about the relationship between cell phones and classrooms. They 
found that there was a negative relationship between texting/posting  
and test scores, as texting/posting increased, test scores dropped.  
Results also indicate that texting/posting decreases the total amount 
of note taking. Compared to students who did not use a cell phone in 
class, students who had a high level of cell phone use in class recalled 
51 percent less of the material (19).

Bottom line: cell phone use distracts us, and those around us. Keep 
this in mind for all of your activities, when deciding whether or not 
to allow cell phones in your classroom, and when you are studying, 
or your child is studying. Because cell phones are designed to attract 
your attentional focus, distracting you from other activities, they force 
task switching (multitasking). By forcing task switching they lead to 
all of the bad outcomes for attention, memory and learning described 
in Chapter 1: Multitasking. When it is time to learn, power off your 
cell phone, and leave it in another room. When you are done studying 
your connection to the outside world can be powered back up and you 
can reward yourself for a job well done. The job: Focusing.

4.  Myth: Getting distracted and letting your mind wander isn’t a  
big deal

RESEARCH: Distractions and mind wandering hurt your atten-
tion, learning, and memory more than you think.

It’s no surprise that despite our best efforts, our minds wander from 
time to time. While the occasional daydream or planning out your day 
is inevitable, you may not be aware of the negative impact it has on 
your attention and learning. In a 2016 study published in the journal 
Memory & Cognition, participants reported that they were on task 54 
percent of the time and off task/mind-wandering 27 percent of the 
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time (20). Researchers found that accuracy on the task was lower if 
the participant(s) had noted that they were mind-wandering. For 
the participants who said that they were mind-wandering during the 
tasks, their overall performance on those tasks was lower compared to 
the participants who did not mind-wander (20). Furthermore, when 
people are distracted they remember less and feel less confident in 
their responses to questions compared to people who are not dis-
tracted (21). This research tells us that people tend to know when they 
are distracted, perform worse when they are distracted, and feel less 
confident when completing tasks while distracted. Furthermore, dis-
tractions hurt us more if they happen during a difficult task (22). Get-
ting distracted while completing a relatively simple task like folding 
laundry isn’t as big a deal as getting distracted while performing more 
complicated tasks, like studying for a tough exam or driving a car.

Part of what makes something distracting is how similar or different it 
is to the task we are focusing on. In an interesting article from the Jour-
nal of Experimental Psychology: Human Perception and Performance,  
researchers found that when we focus, or selectively attend to some-
thing, and the distractor is related in some way to that thing, we are 
more easily distracted. Alternatively, if the distractor is very different 
from what we are trying to focus on, we will be less easily distracted (23).

Connections

This research on distraction and selective attention highlights the bottle-
neck in learning: attentional resources. In order to learn new information 
we must pay attention to it in order to move it to long-term memory. The 
more cues that are attached to the piece of information, the more likely 
it is to be remembered later (see Chapter 4: Testing). Your ability to focus 
and ignore distracting information either helps to maximize the number 
of items you can hold in attention or hurts it by reducing the number of 
task-relevant items held in attention. People who can focus and have 
more attentional resources can associate more cues with the new infor-
mation, helping them to remember it later. People who get distracted and 
have fewer attentional resources have fewer cues with new information, 
hurting their memory.

Summary

	 Selective attention directly affects how well information is learned.
	 Focusing is a skill that can be improved with practice.
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	 Focusing often increases academic success.
	 In some cases, especially with young children, it may be best to tell 

the students what to focus on.
	 For better focus in distracting environments, practice in distracting 

environments.
	 Cell phones distract us and those around us and are associated with 

poor academic performance.
	 Distractions harm learning.

    

The Tools

Selective attention refers to the skill of focusing on a task, activity, 
or information while blocking out distracting stimuli. Activities that  
encourage selective attention and single tasking are anything that has 
only one activity going on at a time. Encourage students to improve 
their selective attention by structuring activities that encourage them 
to stay on task.

Early Elementary

	 ●Check-Ins: Throughout a lesson, continuing to “check in” with stu-
dents. Ask important and relevant questions about the material. 
These should not be trick questions. These are simply an attention 
check. If the student is paying attention to the lesson and relevant 
material these should not come as surprises or difficult to answer 
questions.

	 ●In Your Own Words: During periods of individual or group work 
sessions, ask the student to explain why they are doing what they 
are doing. Ask them to explain in their own words why they have 
decided to approach the problem the way they have.

	 Brain Break: During the instruction period, allow for structured 
pauses in the presentation of material. This provides the students 
with an opportunity to get up, stretch out, or simply break from 
constantly focusing on material. This technique has been shown to 
prolong students’ ability to focus over longer periods of time.

Late Elementary

	 Teacher-Centered Direct Instruction: This method of instruction 
requires that students focus their attention on the presenter and 
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the material that is relevant to the topic. If students do not focus 
their attention they will misunderstand material. This is a more 
straightforward approach to commanding focus and attention.

Middle School

	 Done/Yet To Do Questions: While working in small groups, the 
instructor will ask students to determine what assignments the 
group has completed, tasks that have not been completed yet, and 
to determine what else needs to be completed. While in the groups, 
the students will determine what tasks still need to be completed, 
how those tasks will get completed and what methods will be used 
to complete these tasks.

	 Finger Minute: While working on an activity, the instructor will 
instruct the students to pause and evaluate how much progress they 
have made on the assignment. The instructor will then advise the 
groups to discuss with the group members how many minutes they 
require to complete the task and designate one person to raise his 
or her hand to indicate how many minutes the group needs to fin-
ish. Based on the student responses, the instructor will determine 
an average time to provide the students. This method will allow the 
instructor to determine how the students are doing on the task and 
provides the students with reinforcement to stay on task and an 
amount of time.

	 Modeling: This technique works by providing students with a visual 
of what it is that they are to do. Having a visual representation of the 
steps involved in completing a task allows for students to focus on 
the relevant tools and information for effectively completing a task.

High School and College

	 Done/Yet To Do Questions: See above.
	 Modeling: See above.
	 5–3-1: This activity should be conducted repeatedly after lessons 

and instruction. The students will be separated into small groups of 
four to five students. The instructor will instruct members to identify 
five words that represent topics or content gained from the lesson. 
The group members will share their ideas in a round-robin fashion. 
While in the group, members will discuss the ideas that peers pres-
ent. The groups will then determine three central ideas that they 
have gained from the lesson. The students will then determine what 
the label for these three ideas would be. This activity will allow stu-
dents to remember concepts and topics that were gained from the 
lesson as well as allowing the students to acknowledge specific parts 
of the content.
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    
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    

Testing

One of the most powerful and effective ways that we can encourage 
learning is to give students the opportunity to demonstrate their 

knowledge and skills, celebrate their successes, and recognize their 
mistakes. This chapter examines testing and the cognitive mechanism 
behind it: retrieval practice, how it works, and how it can be used in 
the classroom.

The Myths

1.	 Testing only rewards test-taking skills and doesn’t actually 
help students learn.

2.	 Testing promotes teaching to the test.
3.	 Testing doesn’t actually measure learning.
4.	 There are two types of students: bad test takers and good test 

takers.
5.	 Testing causes undue anxiety and distress that is harmful to 

students.

    

The Research

Where did I put my keys? If you’re like most people, you have asked 
yourself this question more recently and more frequently than you 
would like. In moments of frustration you may have cursed your faulty 
memory and wished for a better one. We get frustrated with our imper-
fect memories and our inability to access information that we know 
we have. Many of us have yelled at our computers for not finding what 
we want, and our memory seems even worse. We get frustrated that 
our memories don’t return the right search results even when we’ve 
entered our best search terms (e.g. “That guy from the one movie with  
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the hair? He’s tall.”). Why don’t our memories work as well as comput-
ers? The answer, of course, is that our memory is not like a computer. 
It’s better.

Our memories work by forming complex associations between 
cues present in our environments and target information stored in 
our brain (1, 2). Cues include anything that triggers a memory, which 
is the target. A person’s face should be a cue to recall their name (the 
target information). A question on the exam should be a cue to recall 
the appropriate answer. A song lyric might be the cue to recall an im-
portant event (your first date). What makes some cues better at mak-
ing us remember target information than others? Why is some infor-
mation easier to access? The more often we have recalled information 
with a cue in the past helps determine how easy it is for us to recall that  
information with that cue in the future.

This part of memory makes more sense if you consider what mem-
ory is used for. While most people might think that memory is used for 
remembering the past, learning and memory researchers have actually  
argued that memory helps us predict the future (3). Our memory sys-
tem takes into account complex patterns based on the environment, 
context, and frequency, that help generate the best possible target with 
the information it has (4). Information that doesn’t get used very often 
is forgotten, unless it was associated with an emotionally-charged, and 
therefore, a very important event. Information that is used frequently 
is readily at hand. Consider for a moment what it would be like if your 
memory system was not selective. If every time you heard the word 
“mug” you thought of every mug you had ever encountered: coffee 
mugs, tea mugs, mug shots, ugly mugs, etc. You would then need to 
consciously consider each option before deciding which mug was most 
relevant in the current situation. By conveniently forgetting the bulk of 
the mugs you have ever encountered, your memory system saves you 
time and energy in everyday conversations. It lets you remember the 
blue mug that you use for coffee at work instead of the mug shot that 
went with a news article you read last week.

A simpler way of stating the memory process described above is 
that memory becomes better the more you use it. Practice makes per-
fect. Learning and memory researchers study testing as a way to prac-
tice memory and examine what factors improve our memory. Learn-
ing and memory researchers who study testing mostly focus on the 
process of retrieval. Retrieval is the process of rebuilding a memory 
in order to call information to mind. Every time something is recalled 
and students go through the process of retrieval, they get better at  
rebuilding the memory, making it easier to remember the information 
in the future (5, 6).

There are a few things to keep in mind when trying to improve 
memory and learning for a certain set of information. One important 
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aspect of the retrieval process is that it is cue-dependent (7). The 
more times we associate the cue “hola” with the word “hello” the 
easier and faster it is for us to remember that “hola” means “hello.” 
This cue-dependent nature means that if we learn information in 
one context, it can be difficult for us to recall it in other contexts. 
When students study it is most beneficial for them to study in ways 
that are similar to how they will be tested on the information. If art 
students are going to be tested on knowledge of color theory and 
linear perspective by creating a piece of artwork, then simply mem-
orizing the definitions of color theory and linear perspective will be 
less helpful than practicing drawing or identifying those elements in 
other pieces of artwork.

Another important aspect of retrieval is that it is a process. For  
example, take a few seconds to solve the following math problem: 
2 x 3 + 4 x 10 = ? If you are a bit rusty on your algebra you may first 
take a second to remember something about order of operations. 
Once you have remembered that you need to first multiply 2 x 3 and 
4 x 10 to get 6 and 40, then you can add 6 and 40 to come up with an 
answer of 46. Now that you have brushed up on your algebra skills, 
attempt a second problem: 2 x 3 + 4 x 10 = ? Was the second prob-
lem easier to solve? Did you go through the same process to solve it 
as you did the first one? Probably not. You didn’t have to apply the 
same steps because it was obviously the same equation as before.  
Retrieval works a lot like this. Things can be easier to remember if you 
retrieve them immediately after seeing them or if you retrieve them 
over and over again, one right after the other. However, you don’t get 
as much benefit from this type of retrieval because you didn’t have to 
go through the same process. This is a roundabout way of explaining 
what most teachers already know: cramming doesn’t work for the long 
term. Cramming the night before, or minutes before, might give you a 
short boost, but spacing out your studying and preparing in advance 
gives you a stronger grasp of the material (8, 9).

Finally, perhaps the most important aspect of retrieval is that it is 
not a neutral learning event. Retrieval is an active process that changes 
learning. While we use tests, quizzes, practicums, etc. to assess learning, 
by asking students to retrieve knowledge we are changing their ability 
to retrieve that knowledge in the future. We are strengthening connec-
tions between cues and memories. If you want your students to learn 
something because it’s a useful life skill, then they should practice and 
be tested in real-world scenarios. If you think basic math is important 
for balancing a checkbook, for example, then set up a small token econ-
omy where they may earn tokens for good behavior and spend them 
to receive prizes and rewards. Students can keep track of their current 
supply of tokens in a checkbook. While activities like this make the 
task more meaningful, they also take away some of the challenges that 
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students have when they need to transfer what they learned in class 
to actual real-world skills. On the other hand, if you know that certain 
types of questions are likely to show up on an AP exam, then using those 
types of questions in study materials and in tests and quizzes in your 
classroom can increase the chances that students will remember the 
material in that context on the AP exam.

Now that we have explained a bit about how retrieval works, we 
can go through some of the research addressing the five teaching and 
learning myths about testing.

1.  Myth: Testing only rewards test-taking skills and doesn’t actually 
help students learn

RESEARCH: Testing can be one of the most powerful ways to  
improve learning, if used the right way.

Testing is one way you can ask students to retrieve knowledge. There 
are different kinds of tests for different materials and situations—short 
answer, essay, practicum, research paper, timed drill, laboratory exer-
cise, and, yes, the much-loathed standardized, multiple-choice exam. 
Most myths and criticisms about tests are referring specifically to mul-
tiple-choice exams. Before detailing some of the research that deals 
specifically with how retrieval improves learning, we should note that 
there is a wealth of research that says that not all multiple-choice ex-
ams are created equal. A multiple-choice exam can be as easy or as 
challenging, as well-crafted or as poorly-constructed as you would 
like. Multiple-choice exams can ask simple verbatim questions, asking 
students to remember a definition straight from the book, or they can 
ask transfer questions that require students to transfer what they have 
learned and apply it in a new context (10). Multiple-choice questions 
can have choices that make the answer obvious, or that have several 
plausible choices, making the student apply certain criteria to choose 
the best possible answer (11). The research on multiple-choice tests 
demonstrates that multiple-choice is not inherently bad or good. There 
are plenty of very bad multiple-choice tests that do very little to assess 
learning appropriately. However, there are also plenty of very good mul-
tiple-choice tests that are well-crafted to assess learning appropriately.

Retrieval is the single most effective tool for learning that students 
and teachers have in their arsenal. Retrieval—and therefore testing—as 
a learning tool is incredibly powerful. While there are undoubtedly issues 
surrounding standardized tests, high-stakes exams, and rampant misuse 
of poorly designed tests, the idea that all tests are bad or not relevant to 
learning is an outright lie. Tests improve later retention of material (12, 
13). Tests do not simply assess learning. As of the date of publication of 
this book there is no way to read another person’s mind to assess what 
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they do and do not know. All tests require students to retrieve and pro-
duce knowledge in some way because memory is an active process. As 
an active process, testing can dramatically improve student learning. For 
example, in an important study in the journal Psychological Science, re-
searchers found that students who reread material forgot over half (52 
percent) of the material a week later, whereas students who practiced 
retrieval only forgot 15–30 percent of the material (13).

Retrieval practice is even more effective when it is repeated and 
spaced out (14, 15). Think of a student being told they need to get a 
vocabulary word correct at least three times before putting it aside. 
What should the student do? Should they practice recalling the word 
three times in a row (massed practice)? Should they space it out, and 
if so, what spacing is best? Should they space it evenly throughout the 
study session so that they are recalling it at regular intervals (equal 
spacing)? Or is it better to recall the word at longer and longer inter-
vals as they get better at recalling it (expanding spacing)? Researchers  
examined these questions in a study published in the Journal of  
Experimental Psychology: Learning, Memory, and Cognition. They 
had students study word pairs (similar to using flashcards to learn 
a set of vocabulary words) in a variety of study conditions. When 
students’ memory was tested a week later researchers found that  
regardless of the type of spacing—expanding, equal, or contracting—
students recalled more (49 percent correct) than if they had not used 
any spacing—retrieving once or massed practice (26 percent and  
25 percent correct). In fact, there was no difference between massed 
practice and retrieving once! Retrieving a word three times in a row 
provides no extra benefit over retrieving it once. When students only  
studied the words once, they performed the worst, on average  
only recalling 1 percent of the words one week later. However, as 
soon as spacing was introduced in retrieval practice, students re-
membered almost twice as much (8).

Not only does spacing improve retrieval practice, the longer  
retrieval practice is spaced out, the better. In the same study from the 
Journal of Experimental Psychology: Learning, Memory, and Cogni-
tion, researchers compared overall length of spacing schedules. They 
found a substantial benefit of longer spacings. Students recalled 49 
percent of the words at shorter spacings, 64 percent of the words at 
medium spacing, and 75 percent of the words at long spacing (8). As a 
whole, this research has some practical implications. First, when stu-
dents are studying they should practice retrieval to improve long-term 
retention. Second, any spacing between retrieval practice provides a 
benefit over no spacing and, in fact, the longer the spacing the better. 
Finally, the pattern of the spacing doesn’t seem to matter so the easiest 
way to use this advice is to make sure that some type of spacing is used 
to help your memory.



42 Testing

Ultimately retrieval is always more effective when it is done mul-
tiple times and when it is spaced out. Retrieving something multiple 
times in a row without spacing it out is no better than retrieving it 
only once. Remember the math problem from the beginning of the 
chapter? The first time you had to go through the steps to solve it, but 
the second time it was presented you more than likely just repeated 
the same answer without going through the steps. Spacing out retriev-
al practice makes you go through the process of retrieval, giving you 
practice at that process to help you remember things in the future. For 
example, take a few seconds to solve the following math problem: 2 x 3 
+ 4 x 10 = ? You may not have been much faster than the first time you 
saw this problem, but you also probably found it a bit more difficult 
than when you were asked to solve it for the second time at the begin-
ning of the chapter.

Another way to get the benefits of spaced retrieval is to use  
interleaving (16). Interleaving is when students switch between ideas 
during a study session. This can be as simple as shuffling flashcards, 
working through a worksheet that uses different types of math prob-
lems, or studying for a world history exam after reviewing material 
from a world literature class. Interleaving has been found to be more 
effective at improving memory than simply spacing out retrieval 
practice (17, 18). Mixing materials is more effective than just spac-
ing out retrieval because, according to Rohrer (16), “it makes it easier 
for learners to compare and contrast members of one category with 
members of a different category. Specifically, members of one catego-
ry (e.g., finches) might differ from members of another category (e.g., 
sparrows) in a number of dimensions, and the juxtaposition of two 
members from different categories helps learners appreciate which 
dimensions (or features) are most relevant to the task of discrimina-
tion” (p. 4). By practicing retrieval with different concepts it makes it 
easier for students to compare and contrast ideas.

Connections

When using interleaving it is important to be mindful of how long 
students are on each idea or task. If you are switching between 
ideas too rapidly then you will experience the drawbacks of task 
switching described in Chapter 1: Multitasking. To be clear, inter-
leaving requires students to focus on one set of material at a time, 
only moving on to the next set of material after being given enough 
time to focus on the material.
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Retrieval improves learning directly, as described above, but it also 
improves learning indirectly. Retrieval helps students identify gaps 
in knowledge and learn more from their next study session (19–21). 
Pre-tests and small quizzes leading up to bigger tests can be useful 
because they can help students identify what they need to study. Not 
only can retrieval identify gaps, but it can also help students see if 
they have been overconfident in their abilities and give them a more  
accurate feel for how much they think they know. In other words, it 
can improve their metacognition (13). Retrieval can help students  
organize their knowledge, giving them a structure or system to help 
with future learning (22, 23). Retrieval improves transfer of knowledge 
to new contexts by the simple fact that it is easier to transfer some-
thing that you can remember and understand than something you 
can barely even recognize (24–26).

2.  Myth: Testing promotes teaching to the test

RESEARCH: Testing can be a useful tool to help teachers get feed-
back and adapt materials in real time.

One of the most overlooked aspects of testing is how it can be used 
to help the teacher. Not all tests have to be high-stakes, once-a-year 
tests. In fact, retrieval is most useful when it is spread out in low-stakes 
games or quizzes (27, 28). Not only do these frequent retrieval attempts 
help students for all of the reasons listed above, they help with forma-
tive assessments, checking each student for mastery toward learning 
outcomes or objectives, and provide data to guide instruction (13, 29). 
Quick quizzes or review games can let an instructor see what material  
students are struggling with, without piling additional grading or 
prep work on the instructor. This makes retrieval activities—quick 
quizzes, frequent tests, quiz-games, etc.—ideal for differentiated  
instruction. At the end of the chapter we will provide a list of sugges-
tions of activities that can be easily integrated into a lesson to check 
the pulse of the class to see how they’re doing. Again, the benefit of 
these types of activities is at least twofold: the retrieval practice is 
an active process that improves learning and lets you evaluate the 
strengths and weaknesses of each student.

3.  Myth: Testing doesn’t measure learning

RESEARCH: The ability of a test to measure learning depends on 
the design of the test and the goals of the learning.

We have already touched on this myth, but it’s such an important point 
that it’s worth addressing this myth specifically. Tests are not neutral 
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events and they are not inherently bad. The ability of a test to measure 
learning depends on the design of the test and what the instructor feels 
the goal of the learning should be. Researchers refer to this as the validity 
of the test. Test validity is the extent to which a test accurately measures 
what it is supposed to measure. There are many different test formats 
that can be used to assess even more types of materials and learning 
situations. Typically when people say that a certain test doesn’t measure 
learning, they actually mean that the test isn’t valid. This is an entirely 
fair criticism to make. There are tests that are appropriate in some sit-
uations but not others. For example, a doctor’s MCAT score may not be 
a valid measure of her or his bedside manner, which is an important 
and relevant aspect of being a doctor. Furthermore, an MCAT score may 
not be a valid measure of a doctor’s ability to make snap judgments in 
an ER. Both of these are reasons why doctors have to serve as residents 
after going through their course work. Clearly multiple-choice exams 
can’t measure everything. But at the end of the day, knowing nothing 
else about them, would you rather have a doctor who scored in the 
lowest 10 percent of their class on the MCAT or the highest 10 percent? 
 We’re willing to bet you’d go with the highest 10 percent. Multiple-choice 
exams can’t measure everything, but they certainly measure something.

Tests are neither all good nor all bad. Instead tests can vary in 
their validity. Sometimes they can be very good indicators of learn-
ing, sometimes they can be very poor indicators of learning. If you 
have been frustrated with poor tests in the past, don’t throw up your 
hands and throw out tests altogether. Think carefully about what kind 
of learning you want to reinforce and what tests are appropriate for 
that learning. For example if you are teaching your students Spanish, 
then having regular vocabulary quizzes is probably necessary. Howev-
er, being able to use the vocabulary in a conversation is a little more 
nuanced than simply recalling that “hola” means “hello.” In addition 
to vocab quizzes you would most likely assign conversation exercises 
and test students by having them greet you in Spanish every day. By 
making sure tests align with content, the tests can serve as powerful 
reinforcers to the content students are learning.

4.  Myth: There are two types of students: bad test takers and good 
test takers

RESEARCH: Test taking is a skill that can be improved in all  
students.

This myth is similar to our third myth—testing doesn’t measure learn-
ing. Instead of focusing on the test, this myth focuses on the student. 
However, the core of this criticism is the same—some tests are not 
valid. If you suspect that a large number of students are failing a test 
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despite knowing the material being tested, then it is very possible that 
the test is not valid.

To be clear, there are other reasons why a student may not do well 
on a test, aside from simply not knowing the material or the test being 
poorly designed. Students come into the classroom with a wide range 
of developmental and learning abilities as well as general test-taking 
skills. This is different from saying they are bad test takers, however. 
Blaming poor performance on being a “bad test taker” rather than a di-
agnosed learning disability, or a lack of experience with taking a certain 
kind of test, suggests that the student cannot change. It suggests that 
the world is divided into two types of students: good test takers and bad 
test takers. It ignores the capability of students to practice and improve 
at a skill, the fundamental process of retrieval, and encourages bad test 
takers to feel hopeless when confronted with tests (10, 30–34).

Development

Younger students are not as practiced with tests and may need some 
extra help with retrieval practice to help them learn. Researchers report 
in the journal Frontiers that children as young as ten years old can benefit 
from retrieval practice in the classroom (10). However, getting the infor-
mation right on the first retrieval attempt is important to reinforce learning. 
Therefore, to help the younger children retrieve information the research-
ers gave them extra hints and instructed them to think back to what they 
studied (10). Other research has found that feedback can help improve 
retrieval in younger students (30, 31). Importantly, in experiments that used 
vocabulary learning to investigate retrieval practice, the effect of retrieval 
practice did not depend on vocabulary size (32). Combined, these results 
show us that retrieval practice is helpful for a wide variety of learners, from 
elementary to college students, regardless of vocabulary size.

Younger students have poor test-taking strategies in general and 
need to be coached on effective test-taking strategies. Poor test-taking 
strategies contribute to test anxiety and poor motivation (33). Provid-
ing additional help and coaching with test-taking strategies can help 
reduce test anxiety in younger students (34).

5.  Myth: Testing causes undue anxiety and distress that is harmful to 
students

RESEARCH: Frequent testing actually reduces anxiety.

This might be one of the biggest criticisms of tests. A big concern of 
parents and teachers is that tests cause actual psychological harm to 
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students. However, when used properly, tests can improve anxiety (35, 
36). Of course, “when used properly” is a big caveat. When students 
are given multiple, low-stakes, retrieval practice attempts learning is 
improved and their anxiety is reduced.

Whether the process of retrieval comes in the form of short quizzes, 
group discussions, practice tests, or quiz games, students’ learning will 
improve. Retrieval strengthens the association between cues and targets 
(e.g. “hello” and “hola”), provides feedback to students to let them know 
what information they still need to practice, and provides feedback to 
the instructor so he or she can guide the student (37). Furthermore, 
as a result of this retrieval practice, students become more confident 
and less anxious about tests (36). Retrieval practice does not have to 
be graded. Researchers found that students who were given ungraded 
pop-quizzes performed better on the final exam, were less anxious, and 
found quizzes more helpful than students who took graded pop-quizzes 
or no quizzes (38). In contrast, when students are given only a few high-
stakes tests they miss out on the benefits of retrieval practice, including 
the confidence and peace of mind that comes from practice.

Research on test anxiety has found that students with poorer study 
skills, who are less prepared for tests, are more anxious about tests 
(39). In addition, the findings above show that regular, low-stakes 
quizzing improves test preparedness and reduces anxiety (36, 38). 
Taken together this suggests that it’s not the test, but the lack of test 
preparation that causes test anxiety.

Summary

	 Tests can be powerful tools to improve learning.
	 Pre-tests and small quizzes leading up to bigger tests can be useful 

because they can help students identify what they need to study.
	 Retrieval can help students see if they have been overconfident in 

their abilities.
	 Retrieval can help students organize their knowledge, giving them a 

structure or system to help with future learning.
	 Retrieval is most effective when it is spaced out and done multiple 

times.

    

The Tools

Retrieval practice is best used to reinforce and solidify learning. It is 
most effective when it’s done repeatedly and over spaced intervals. 
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While testing is a form of retrieval practice, retrieval practice does not 
have to be formal assessments. Any activity that uses retrieval practice 
can be easily modified to fit the guidelines for quick quizzing. Class-
room activities that are structured like trivia games, like Around the 
World and A Ticket Out the Door, use retrieval, and with a bit of tweak-
ing can be made even more effective.

Early Elementary

	 ●Hints: Younger children may need more help with some of the quiz 
games suggested in this section. Make sure that any activity you do 
with younger children is structured so that they can get hints and 
clues about the answers to help them out, especially if it is a new 
game or if you are covering new material.

	 Kaboom: In Kaboom students draw a popsicle stick at random from a 
cup. Each popsicle stick has a bit of trivia on it—a vocabulary word, a 
math problem, a true/false statement, etc.—and they have to give the 
correct response to that bit of trivia in order to keep the popsicle stick. 
Each student takes a turn drawing sticks and answering questions until 
they get a stick that says KABOOM! on it. If a student draws a Kaboom 
stick then they have to put all of their popsicle sticks back in the cup. 
The game continues for as long as you want. Whenever it’s time to stop, 
whoever has the most sticks wins! Games like this are excellent oppor-
tunities for retrieval practice because they can be done repeatedly with 
the same set of material. If they’re played frequently then they will be 
taking advantage of spacing and repetition—all great things for boost-
ing learning!

	 A Ticket Out the Door (Exit question/review): This can be used 
before the end of the day, before recess, or prior to going to lunch. 
The teacher stands in the doorway with a set of flashcards. In order 
to get out of the classroom the student needs to answer one ques-
tion correctly. If not, they go to the back of the line and start over.

	 Around the World: This method of instruction and reinforcement 
can be used in multiple subject areas. Ask one student to stand next 
to another student. The instructor will ask the students a question 
aloud or will display a flash card, related to a topic of study, and will 
ask both students to determine the answer. The first student who 
correctly answers the question will move on to stand close to the 
next student. This method of instruction will allow the instructor to 
determine what knowledge the students have gained, where the stu-
dents are struggling, and allows the students to utilize information 
that they have gained in the classroom. With younger students, the 
instructor should provide appropriate time and assistance where 
needed. With repeated use, the method will increase spacing and 
repetition for the students.
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	 3–2-1 Activity: At the end of the lesson, teachers will provide students 
with the 3–2-1 Activity Chart. Individual students will determine three 
concepts or key ideas that they have learned throughout the lesson, 
two important details that they remember from the lesson, and one 
question that they still have about the material. With younger stu-
dents, instructors should provide guidance and time where needed.

Late Elementary

	 ●Hints: Younger children may need more help with some of the quiz 
games suggested in this section. Make sure that any activity you 
do with younger children is structured so that they can get hints 
and clues about the answers to help them out, especially if it is new 
game or if you are covering new material.

	 Kaboom: See above.
	 Around the World: See above.
	 3–2-1 Activity: See above.
	 ●A Ticket Out the Door (Exit question/review): See above. As stu-

dents get better at the material, you can increase the difficulty of 
the questions or have them answer three questions correctly before 
being able to leave the line.

Middle School

	 ●A Ticket Out the Door: See above.
	 Kaboom: See above.
	 Flashcards: As students are encouraged to work more inde-

pendently and study for class on their own, explaining how to 
use flashcards can help them get more out of their study sessions. 
Explain that what makes the flashcards helpful is using their mem-
ory. Encourage them to avoid “cheating.” If they have to turn the 
flashcard over to read the answer in order to get it correct, then 
they really did not answer it correctly. Also explain that the more 
they use their memory for something, the longer they will be  
able to remember it. So shuffling their flashcards and going through 
the deck multiple times helps them learn more than just going 
through the deck once.

High School and College

	 Kaboom: See above.
	 Flashcards: See above.
	 Quick Quizzes: In addition to the games and activities above, you 

can structure more frequent quizzes in your classes. Frequent quiz-
zes not only help the students learn by improving their long-term 
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memory, but also give important feedback for the teacher. Students 
also report being more likely to complete all of their homework 
when more frequent quizzes are used (40). There are a number 
of different ways you can add quizzes to your classes and you can 
decide how much they should count as part of the grade, or if they 
should count at all. The following are a few examples of how small 
quizzes can be added to class.

	 ○VIF (Very Important Fact): At the end of the class have students 
quickly write what they feel the most important thing was they 
learned in that lesson.

	 ○Homework Quiz: Start off the class with two or three questions 
related to the homework or assigned reading for that day. By 
making students frequently accountable for homework it is 
more likely that they will come to class prepared. It also signals 
to the students what concepts will be important to pay attention 
to in class that day.

	 ○Two-Minute Quiz: At any point during the class—in the first five 
minutes, when they start to glaze over, or at the very end—you 
can ask them to take a quick two-minute quiz. They have two 
minutes to write their response to two questions on the material 
you are going over that day.

    
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    

Learning Styles

Learning styles refers to the idea that people have inborn styles of  
 learning that predispose them to enhanced learning if informa-

tion is presented in their style. Specifically, it encompasses a set of 
theories that promote the idea that students learn better when mate-
rial is presented in their preferred mode; i.e. visually, verbally, kines-
thetically, etc. This chapter reveals that, contrary to popular belief, we 
all learn in fundamentally very similar ways and discusses how teach-
ers can use the concept of dual coding to help all students learn.

The Myths

1.	 Every person has their own learning style, some are visual 
learners, some are kinesthetic, some linguistic, etc.

2.	 Teaching in the student’s preferred learning style makes a 
difference in how well the student will learn the informa-
tion.

3.	 It is good practice to identify students’ learning styles and 
create lesson plans to address those learning styles.

4.	 There is no danger in teaching to students’ preferred learning 
styles.

    

The Research

The basic idea behind learning styles is that if the teacher matches 
the delivery mode of instruction to the student’s preferred learn-
ing style then learning is enhanced. This idea, called the matching  
hypothesis, forms the basis for learning styles as an instruction-
al model. This model has received international acceptance in both 
the public and academic arenas because learning styles seem to be a 
self-evident component of who we are as individuals.
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The concept of learning styles has repeatedly been called a neuro-
myth—a misunderstanding of how the brain functions—by cognitive 
scientists and neuroscientists alike. Instead, research strongly supports 
the dual coding theory. For more than 20 years educational and cogni-
tive psychologists have known that learning information in two ways, 
visually and verbally, improves memory. In a review of the literature 
Mayer (1) reported that dual coding, using pictures side by side with 
text, is the best way to present novel material to learners. Pairing visual 
and verbal forms of the material increased learning outcomes across 
the board, especially when learning new information.

In an excellent review article titled “Dual coding theory and edu-
cation,” Paivio (2) explains that “cognition is the variable pattern of  
interplay of the two systems” (p. 230). He relays that verbal and nonverbal 
memories can have an additive effect on recall, saying that if you code a 
memory with both verbal and image cues, information is more likely to 
be found in long-term memory. Because the visual and linguistic informa-
tion has separate pathways, the visual information will not interfere with 
the learning of the verbal information, rather it helps tag the information, 
giving the information more cues, more connections, leading to better 
memory of the information. The bare bones message is that from grade 
school to the university, across all subject areas, when instructors pair text 
with images (or imagery) memory and recall is enhanced (2).

Connections

Dual coding is effective because it provides more cues to help memory. 
In Chapter 4: Testing we discussed how memory is cue-dependent. In 
that chapter we reviewed how to use retrieval practice to make cues 
more powerful, making it easier for you to remember target information. 
Part of the reason why dual coding is effective is because it provides 
multiple cues for memory. This makes it easier for students to build 
connections between ideas and remember them in different contexts.

Unlike learning styles, which focuses on tailoring lessons to certain 
students, dual coding is beneficial for all learners. Findings from a me-
ta-analysis published in Educational Psychology Review indicated that 
not only do learners remember better when pairing images with text, but 
to further help those with poor spatial ability, dynamic visualization (like 
animation or interactive images) and 3D images work better for mem-
ory than pictures (3). This informs us that not only does pairing verbal 
material with images improve learning, but further, if the images are 3D 
or dynamic, then dual coding helps those with poor spatial ability.
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Development

According to dual coding theory, those with poorer vocabularies, like 
young children, who lack verbal cues to an image, are less likely to 
remember the image than an adult (someone with language to name 
or describe the image). This informs us of how important language and 
vocabulary are for memory, especially for children (2).

Children of all ages remember words better when helped with pic-
tures than pictures when helped with words. This was not the case in 
adults, which gives us a key element of developmental learning: adults, 
those with large vocabularies, have an advantage over individuals with 
small vocabularies. The reason is that with a larger vocabulary you have 
more tags or cues to attach to images and information (2).

Now that we have introduced the evidence-based theory of dual cod-
ing, we will return to the myths and research on learning styles. Our 
introduction of dual coding should help integrate and shed light on the 
research that debunks learning styles theory.

1.  Myth: Every person has their own learning style, some are visual 
learners, some are kinesthetic, some linguistic, etc.

RESEARCH: While we all differ in many ways—our likes, dislikes, 
motivation, past experience, our developmental environment, our 
range of abilities, etc.—we all learn in fundamentally similar ways.

Belief in learning styles is staggering. It is widespread among school 
teachers (4) and higher education fares no better; in a study looking at 
faculty in the U.S., 64 percent agreed that learning is enhanced if the 
instruction is matched to students’ learning styles (5). Despite the wide-
spread belief in learning styles, there is very little empirical evidence to 
support it. In 2008 a group of cognitive psychologists attempted to write a  
review of experimental evidence for learning styles. To their dismay, they 
not only found a lack of experiments that support learning styles, but a 
lack of experiments on learning styles at all (6). They therefore outlined 
the criteria for demonstrating learning styles empirically. Following this 
pivotal paper many other researchers published papers reporting this 
lack of empirical evidence for the learning styles model (7–14).

For teachers the issue is quite confusing, seeing papers published in 
professional journals that report results supporting either the learning 
styles model or the matching hypothesis or both. A key aspect of learn-
ing styles is the matching hypothesis; the idea that teaching to a student’s 
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preferred learning style will improve his or her learning, that learning 
styles are causal to learning. To demonstrate that this is true an exper-
iment must show that conditions where learning style and instruction 
are matched perform better than conditions where learning style and 
instruction are not matched. Such an experiment would have to ran-
domly assign students to one of at least two different learning methods 
(e.g. visual or kinesthetic) and give all students the same final test so that 
they can be directly compared. These three criteria: random assignment 
to different learning methods, the same final test, and, most crucially, 
demonstration that students who were taught in a learning method that 
matched their learning style performed best on the final test must be 
met in order to show that learning style affects learning. Pashler et al. (6)  
systematically scoured the academic literature and listed a large set of 
published studies whose designs were simply unable to identify causal  
effects, a benefit of learning styles, or to even test the matching hypothe-
sis yet they still reported support for the learning styles model!

This, fellow classroom teachers, reveals a big problem with inter-
pretation of credible research.

Despite the empirical evidence repeatedly showing no support 
for learning styles, teacher educators, teacher education programs, 
and best practices have endorsed this model to help differentiate  
instruction, and show parents and the general public that teachers are  
being trained to help every child learn. This lack of empirical support 
also did not stop teacher educators or general teacher education text-
books (see Cuevas, 2016 (7)) from supporting, and advocating that the 
next generation of teachers base their lesson planning and teaching 
on students’ learning styles. What makes this even more frustrating is 
that there is a multitude of published research seemingly supporting 
the learning styles model. General education textbooks both promote 
learning styles and fail to address the fact that there is a lack of empir-
ical support. In an article by An & Car (15), entitled “Learning styles 
theory fails to explain learning and achievement” the authors strike at 
the heart of this myth, stating “most important, learning styles theo-
rists have ignored the research that directly contradicts learning style 
theories” (p. 2). Sadly, it is no wonder that the learning styles model 
continues to proliferate in classrooms internationally from pre-K to 
college graduate programs. Learning styles may be the biggest hoax 
played on teachers and educators in the past 50 years.

2.  Myth: Teaching in the student’s preferred learning style makes a 
difference in how well the student will learn the information

RESEARCH: A multitude of empirical studies have shown that 
teaching to students’ preferred learning style makes absolutely no 
difference in performance outcomes.
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Even if the concept of learning styles wasn’t conceptually flawed, even 
if we had evidence that individuals displayed this neuromyth called 
learning styles, would you alter your lesson plans, would you spend 
your valuable time and limited resources on efforts to match your 
teaching to your students’ learning styles if you knew it made no dif-
ference in learning outcomes?

As of 2017 there has not been a single published study that shows 
evidence that tailor-made learning styles lesson plans improve a stu-
dent’s achievement (15, 16). Not only is there no evidence that cater-
ing to learning styles helps students, there is good reason to think that 
it may be holding them back. By tailoring lesson plans to learning 
styles, presenting material only in students’ preferred mode, we are 
ignoring weaknesses that can be strengthened. Rather than match-
ing instruction to students’ learning styles, educators are much better 
served by connecting new information with existing knowledge and 
adding sensory (most important are visual and verbal) cues to the 
new information. An and Carr (15) specifically indicate that visual and  
verbal thinking can be improved over time.

A simple example of how you can use both visual and verbal infor-
mation, dual coding, to help all students comes from a clever exper-
iment using presentation slides, similar to PowerPoint. Issa et al. (17) 
compared the memory of students given traditional, bullet-point-heavy 
slides, to a group of students that received slides that only present-
ed key words with pictures, and the pictures were explained verbally.  
In-text concepts and definitions were left off of the slides. Results indi-
cated superior memory and retention of information in the key words 
and pictures group compared to the bullet-point-heavy group. This 
study has very practical information for all of those teachers and pro-
fessors who use PowerPoint or similar software. Learning is enhanced 
when PowerPoint is used as a visual tag that later is used as a cue to help 
locate the information in long-term memory. However, note that learn-
ing is harmed if students are trying to write down verbal bullet points 
while simultaneously trying to listen to and understand what the edu-
cator is saying.

Connections

Presentation tools like PowerPoint can be excellent at improving learn-
ing through the use of dual coding. They make it easy to present verbal 
and visual information together, which helps give students more cues 
to improve their understanding and memory of the material. However, 
if they are rushed through without giving students time to process the 
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visual and verbal information, you may be inadvertently forcing stu-
dents to multitask. In Chapter 1: Multitasking we talked about how mul-
titasking actually hurts attention and memory by forcing students to 
switch between multiple tasks. Give students time to take notes from 
the slides before talking about them or elaborating to avoid having to 
multitask.

So how did we get here? Why do so many books and teaching guides 
recommend tailoring instruction to different learning styles when 
there is no credible evidence that doing so helps students? Because 
learning is personal. Because we are so close to it that it is difficult to 
evaluate.

Basic research on human learning and memory, especially research 
on human metacognition … has demonstrated that our intuitions and 
beliefs about how we learn are often wrong in serious ways. We do not 
… gain an understanding of the complexities of human learning and 
memory from the trials and errors of everyday living and learning. … 
[P]eople hold beliefs about how they learn that are faulty … which fre-
quently leads people to … teach in nonoptimal ways.

(Pashler et al., 2008, p. 117 (6))

We used this quote in the introduction to highlight how difficult it 
is to study learning in general, but the authors were referring specifi-
cally to learning styles. These deeply held beliefs about learning styles 
and lack of objective studies have led to several breakdowns in the 
research and reporting system:

1.	 Authors of research that fails to incorporate a methodological  
design capable of testing whether teaching to a preferred learning 
style results in improved outcomes, still report positive results.

2.	 Journal editors failed to identify this, or stop the articles from  
being published.

3.	 Authors of research who did use a methodological design that 
is able to establish that teaching to a student’s learning style  
improves learning outcomes, found no evidence, but nevertheless 
reported findings in favor of learning styles.

4.	 Journal editors failed to identify this, or stop the articles from  
being published.

5.	 Professors and other educators with training in research method-
ology, failed to pick up on either design flaws in the research, or 
reporting flaws in the research.



59Learning Styles

6.	 Last, general education textbooks also fail to identify this glaring 
problem of a well-accepted theory having no empirical support.

This is a major flaw (or several major flaws) in the system that has been 
created to produce a flow of information to teachers and the public!

3.  Myth: It is good practice to identify students’ learning styles and 
create lesson plans to address those learning styles

RESEARCH: There is a serious lack of validity and reliability in 
learning styles inventories, and focusing on learning styles wastes 
time and money on lesson planning and purchasing the instru-
ments.

One of the most damning pieces of evidence against learning styles 
is that the learning style inventories that are supposed to accurate-
ly measure and categorize students into different learning style cat-
egories (i.e. visual, verbal, etc.) are not valid. In Chapter 4: Testing 
we talked about test validity—the extent to which a test accurately 
measures what it is supposed to measure. For more than 30 years we 
have known that many of the learning styles inventories have, at best, 
questionable validity and reliability (18). Added to this problem is the 
fact that most measurement tools of learning styles are self-report  
inventories which add a host of other credibility concerns.

Another issue with learning styles inventories is that they are not 
reliable. Test reliability refers to whether the results of a test are con-
sistent each time a student takes a test. Does it make sense that a 
student could be a visual learner on Monday, an auditory learner on 
Thursday, and a kinesthetic learner on the weekend? Most learning 
styles measurement tools are not reliable (15, 19). The issue is not 
just with new tests. An and Carr (15) report that “Neither the origi-
nal Learning Style Inventory (Kolb, 1976) nor revised Learning Style  
Inventory (Kolb, 1985) has good test-retest reliability” (p. 2). This lack 
of reliability, leading students to score differently on the same learn-
ing styles test at different points in time, is part of what makes learning 
styles tests not valid. How can they accurately measure what they are 
supposed to measure if they can’t reliably measure it in the first place? 
Even if learning styles inventories were accurately measuring learning 
styles and it just so happened that learning styles changed over time, 
this lack of reliability makes it even more frustrating to tailor lesson 
plans to learning styles.

Without credible evidence on which to base administering learn-
ing style instruments to students, teachers, administrators, pro-
fessors and the like can better allocate their time and resources to  
evidence-based methods of improving learning. Further, as educators 
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it is our responsibility to seek out ways to help students in the areas 
where their skill set is lacking, rather than transforming our instruc-
tion to cater to a non-existing learning style.

4.   Myth: There is no danger in teaching to students’ preferred 
learning styles

RESEARCH: There are a plethora of reasons why NOT to engage in 
a theory that does not have evidence to support it, most notably 
that the theory is conceptually flawed.

There are a number of reasons why using learning styles can be harm-
ful. One of the more important is that students get “pigeon holed” into 
particular styles, influencing their confidence, perceived abilities, and 
self-efficacy (4). Another unfortunate effect of failing to debunk learn-
ing styles, noted by Newman and Miah (4), is that the public is now 
aware of this concept and often criticize teachers for failing to teach 
to a student’s particular learning style: “learning styles theories, when 
invoked, are most often offered as an explanation for poor classroom 
performance” (p. 268). In other words, if educators continue to use 
learning styles then teachers will continue to be criticized for failing 
to properly use a theory that doesn’t work to begin with.

There are, of course, many other reasons why continuing to use 
learning styles can be harmful. These include: wasting valuable time, 
money, and other resources on an ineffective model; the unwarranted 
expectations of students, teachers, and parents; and eroding or dam-
aging the very foundation of the trust that the public has in our edu-
cational institutions. This last point is not to be taken lightly. Without 
trust from the public as to educators’ knowledge of what works and 
what doesn’t work to influence learning in children, the system will 
not have buy in, and will fail.

A good theory needs to explain the cognitive or neurological 
reasons why people supposedly have different learning styles, not 
just describe preferences. It should also outline the developmen-
tal implications, for example what developmental environments  
detract or enhance certain learning styles and what genetic or biolog-
ical prerequisites are necessary for a visual learner. This lack of solid  
explanatory framework adds to the list of reasons why learning 
styles is conceptually flawed (15). However, one thing that evidence 
on learning styles does inform us about is that individuals believe 
that they have preferences for learning. There is good evidence that 
students express strong and consistent preferences (20). Despite 
these preferences there is no evidence that if a student prefers to  
receive visual instead of verbal information that they actually ben-
efit from such instruction. Our intuitions about our learning are 
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often wrong and we are poor at predicting what conditions are best 
for our learning (21).

Given what we have outlined in this chapter, teacher educators 
need to review the relevant empirical evidence, and make much 
needed changes at the collegiate level, including choice of textbooks, 
and begin to make choices in teaching and learning that are well sup-
ported by rigorous research. Educational leaders in the field, political 
affiliates, and those third parties who help bring research to teach-
ers are all needed to dispel this strongly held myth. Terms like “evi-
dence-based teaching,” “data-driven instruction,” and the like, must 
reflect the current state of credible research, instead of myth-based 
educational rhetoric.

Summary

	 From the elementary grades to the university, across all subject 
areas, when instructors pair text with images (or imagery) memory 
and recall is enhanced.

	 This dual coding is well supported by decades of research in the 
scientific literature.

	 Learning styles is a neuromyth.
	 Despite the popularity of learning styles, repeated reviews of the sci-

entific literature reveal that there is no empirical evidence that learn-
ing styles exist.

	 Most studies that support learning styles do not use a research 
design that that would even allow for the testing of the matching 
hypothesis.

	 Not a single piece of evidence shows that learning is enhanced by 
tailoring lessons to match students’ learning styles.

	 Learning style inventories are not reliable or valid.
	 Use of learning styles models to frame curriculum harms students, 

teachers, parents, administration, and generally the field of education.

    

The Tools

People tend to learn in the same way. While there are some individ-
ual differences, the same basic processes occur across individuals. 
There is no such thing as a “visual” or an “auditory” learner. Devel-
oping activities or complex lesson plans catering to certain styles of 
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learning is simply a waste of time. However, getting information in 
different ways can be beneficial. Dual coding and multimodal pres-
entations help learning for all learners. Students tend to have bet-
ter recognition and recall of information that has been presented 
linguistically with a visual tag that conceptually connects with the 
language. Activities/guidelines should be things that are beneficial 
for everyone in the classroom (not just a “visual” or an “auditory” 
learner).

Early Elementary

	 Around the Room: Students use material around the room and 
insights from other students to answer questions. Questions can 
be derived from any subject. Students can socialize with other  
students to answer questions so it utilizes social skills as well as 
problem-solving skills.

	 Act the Word: Assign students to groups of three or four students. 
Give content words to each group and have group members 
learn the meaning of each word. Then, instruct group members 
to come up with different ways to act out each word and teach to 
the class. The rest of the class is then taught how to act out the 
words and the group members tell them the meaning and how to 
pronounce it. After all the groups have taught their action, have 
the class stand in a circle and call out a word for the students to 
act out, say the meaning, and the word. Students should explain 
their performances and how the activity improved their under-
standing of the word. This activity helps the students develop an 
understanding of content vocabulary and material. With younger 
grades, assistance and guidance should be provided when 
needed.

Late Elementary

	 ●Act the Word: See above.
	 ●Visual Enhancements: When imagery and other forms of visual 

representation are included in classroom examples, it strengthens 
the impact of the material. This allows students to engage with the 
material on multiple levels and develop different lines of thinking 
and questioning to further the learning process.

	 Scavenger Hunts: This technique requires the use and development  
of a wide variety of skills. Through the utilization of socialization, 
communication, deduction, and problem-solving skills, students 
will interact with other students, teachers, and community mem-
bers to solve puzzles and complete tasks.

	 Around the Room: See above.
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Middle School

	 Self-made: Students develop questions and ask them of their class-
mates, effectively quizzing themselves and their classmates by 
developing and answering questions based on the material.

	 Guided Note: Guided notes are a great technique for establishing 
many different connections to the learned material. This technique 
provides an outline of the material to be learned and allows stu-
dents to fill in the spaces with helpful and memorable parts of the 
lecture.

	 Visual Representation: The instructor will assign a selected reading 
to the students. The students will then be instructed to compare and 
contrast an excerpt from the text with a cultural artifact. The stu-
dents will explain the connection the visual representation has to 
the reading selection and will explain how the visual representation 
and the reading selection differ. This activity assists students in syn-
thesizing new information in an alternative and meaningful way.

High School and College

	 ●Self-made: See above.
	 ●Visual Representation: See above.
	 ●Presentations: Student-made presentations are often very helpful 

in disseminating information to their peers. Having a new voice 
present the information in a novel way can help create fun and cre-
ative ways for remembering material.

    
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Technology in the Classroom

A common theme that has crept up through several of these chapters has 
been the use, and misuse, of technology. For example, both multitasking 
and selective attention highlight how easily technology distracts students 
from learning. Often, technology like cell phones, TVs, and laptops leads 
to distracting environments for students. However, we have also given 
examples of how technology can be used as a tool to improve learn-
ing. Tools like online flashcards and quiz games help students review  
material by using retrieval practice and presentation tools and interactive 
websites help students learn through dual coding. In this section we will 
reconcile these two different points of view and emphasize how to use 
technology in the classroom instead of letting it use you.

First of all, it is worth pointing out that technology in the classroom is 
not a new phenomenon. As far back as Plato, people have been bemoan-
ing technological advances in the classroom. Plato was famously against 
writing and felt that teaching students to write encouraged laziness and 
forgetfulness. In somewhat more modern times, using an overhead  
instead of a chalkboard was a technological advancement. Even more  
recently, using a PowerPoint instead of an overhead was a technologically 
adept maneuver. The conversation surrounding technology in the class-
room is not new. In all of these cases, while there was initial concern that 
the mode of presentation would affect the quality of the learning, people 
eventually saw them as simply tools of the trade. Second, technology is a 
broad term that can refer to anything from overhead projectors to smart 
boards, from Google to Twitter, or from a typewriter to a tablet. All of these 
technologies can help or hurt learning to various degrees. As educators 
it is our job to decide what works best in our classrooms. Any amount 
of guilt over using or not using these technologies should be put away  
immediately. If you have an awesome activity that involves pen and  
paper that helps out in your lesson, use it. Don’t worry about not being 
on top of the trends. If you have an engaging class project that involves 
campaigning with twitter hashtags, great! Keep doing that.

Technology in and of itself is not good or bad. It’s not going to save us all, 
and it’s not going to cause the downfall of civilization as we know it. Adding 
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technology to your classroom isn’t going to turn it into an overnight success. 
Going without the latest classroom gadgets doesn’t make you irrelevant or 
out of touch. The key to using, or not using, technology in the classroom 
is a basic understanding of how it affects students’ attention and learning.

In Chapter 1: Multitasking, we debunked the myth that multitasking 
is a useful skill that allows us to work on several tasks at once. Instead, 
multitasking involves switching your attention between multiple tasks 
at a high cost to memory and learning. Having the TV on in the back-
ground while studying, reading text messages while listening to a lec-
ture, reading through presentation slides while listening to a lecture, 
and taking notes on a laptop are all examples of technology enabling 
multitasking. Students perform better on tasks and remember more of 
the presented material when they are single-tasking. Doing homework 
and then watching TV, turning cell phones off while in classes or meet-
ings, giving students time to read slides before discussing them, and 
taking notes on paper are all ways to get around the detrimental effects 
of multitasking with technology.

In Chapter 2: Examples, we explained why multiple examples are bet-
ter than one and how students use examples to learn and become inter-
ested. While examples can potentially make a topic more interesting, it’s 
important to be aware of what kind of interest you are generating and how 
seductive details can trick students into remembering the wrong informa-
tion. Social media and the internet can be a powerful tool to connect stu-
dents with different examples and resources to help them engage with a 
topic. A common pitfall, however, is that without the skills to assess these 
sources of information students can end up relying on sources that are not 
credible. In addition, without much experience with the topic students 
can still be susceptible to seductive details of examples and rely on surface 
features instead of extracting the more important structural details.

In Chapter 3: Focus, we explained how focused attention is a skill that 
can be learned. Somewhat counterintuitively, focus can be improved by 
adding distractions instead of taking them away. By learning to ignore  
irrelevant stimuli, we learn to set attentional priorities and focus on what 
is important. Notifications on cell phones and computers are designed 
to grab our attention and have trained us to pay attention to them. 
Learning how to manage these notifications and ignore these pieces of 
technological distraction can help students focus on learning.

In Chapter 4: Testing, we debunked the myth that tests hurt learn-
ing and discussed the research on retrieval practice. Retrieval is the 
process of rebuilding a memory in order to call information to mind. 
Every time something is recalled and a student goes through the pro-
cess of retrieval, they get better at rebuilding the memory, making it 
easier to remember the information in the future.

In Chapter 5: Learning Styles, we debunked the myth that every 
person has their own learning style and catering to that learning style 
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improves learning. There is no such thing as a “visual” or “verbal” 
learner. However, presenting information both visually and verbally 
helps all learners. Technology in the classroom can definitely help with 
dual coding—receiving information visually and verbally. Websites, 
blogs, and news articles can all be excellent resources for examples of 
visual and verbal materials.

    

Technologies in the Classroom

Here is a short review of a handful of technologies used in the class-
room. We will discuss each in terms of how they can potentially help 
and hurt learning so that you can evaluate them for yourself to see 
how to use (or not use!) them in the classroom.

Presentation Tools

Presentation tools like PowerPoint are an older technology so it may 
seem a bit weird to include it on this list. Just because it’s a more com-
fortable and familiar form of technology in the classroom doesn’t 
mean it’s not worth examining. In fact, we think that makes it more  
important to examine because we may not be as critical of it.

How Presentation Tools Help Us

The biggest thing that presentation tools like PowerPoint, Prezi, or 
similar tools have going for them is their ease of use. Teachers and 
students alike are familiar with them and feel relatively comforta-
ble making and sharing presentations. Teachers can easily edit and  
update old slides which helps keep lessons fresh and up to date. Stu-
dents can and will request copies of presentation slides to help them 
take notes. From a learning standpoint, these tools can be especially 
useful in promoting dual coding since it is an easy way to present text 
and pictures.

How Presentation Tools Hurt Us

It can be very easy to misuse presentation tools and force students to 
multitask. Talking over slides while giving students time to read and 
then write down notes forces them to switch between reading, writing, 
and paying attention to you. Be mindful of what you are demanding 
of your students in these situations. Instead of talking through slides, 
give students a moment to read and process what is on the screen  
before launching into your explanation of it.
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Online Quizzing

There are a variety of ways in which technology can help you and your 
students use retrieval practice—from websites devoted to making flash-
cards, like Quizlet (quizlet.com), to websites and apps that allow you 
to use interactive quizzes and surveys in the class like socrative (www.
socrative.com) or Poll Everywhere (www.polleverywhere.com).

How Online Quizzing Helps Us

Online quizzing can be an excellent tool to help students practice  
retrieval. Using online quizzes and surveys in your class, like socra-
tive and Poll Everywhere can not only be an easy way to use retrieval 
practice in class, they can also provide real-time feedback on student 
performance and perceptions, they can be used as activities instead of 
formal assessments, and, because you can give students the option of 
seeing the results, these quizzes can be interactive and engaging. How-
ever, these tools will be more effective if they can ensure that students 
are spacing out their retrieval and interleaving.

How Online Quizzing Hurts Us

When online quizzes are used in the classroom they can be a helpful 
tool for students and teachers alike. However, because students will 
need their laptops or phones to use these tools, introducing them into 
the class can invite multitasking and distraction into the lesson. Stu-
dents can easily switch over to social media while taking the quizzes 
and it may be difficult to re-focus them back on the lesson. Be mindful 
of how and when you are using these tools and be aware of how stu-
dents are using their devices during class.

Another pitfall to be aware of is that students may use flashcards 
generated by other people, and therefore these may not be appropriate 
flashcards for your class. By and large, these types of online quizzing 
tools can be very helpful in student learning.

Personal Laptops/Tablets

Personal laptops and tablets are becoming increasingly popular in the 
classroom. As laptops become smaller and lighter and tablets become 
more powerful, they are easier for students to bring to class.

How Personal Laptops/Tablets Help Us

Personal laptops and tablets have awesome computing power and 
capabilities. They provide students with access to a multitude of  
resources—from word-processing programs to the internet. When 

www.quizlet.com
http://www.socrative.com
http://www.socrative.com
http://www.polleverywhere.com
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used correctly they can help students engage with material, generate 
new examples, apply what they have learned, and use retrieval.

How Personal Laptops/Tablets Hurt Us

Laptops and tablets in the classroom can be incredibly distracting for 
both the student with the device and the students around them. Hav-
ing these devices out makes it easy for students to do multiple things at 
once—check Twitter, type notes, and listen to the teacher. In other words, 
laptops and tablets encourage multitasking. Even if a student doesn’t use 
a laptop, if they see other students’ screens they are easily distracted by 
the notifications on their screen and end up multitasking, too.

Cell Phones

Cell phones are becoming more and more pervasive in every aspect 
of our lives. These handy little devices rarely leave our side and are 
frequently found causing distractions in the classroom.

How Cell Phones Help Us

Like laptops and tablets cell phones have awesome computing power. 
Our mobile devices give us access to limitless information, mountains 
of social media, games, videos, texts, tweets, instagrams and much, 
much more. When used correctly they can do all the things that lap-
tops and tablets can do: help students engage with the material, gen-
erate new examples, apply what they have learned, and use retrieval.

How Cell Phones Hurt Us

Cell phones hurt our ability to focus. They distract people when they ring, 
harm attention on tasks, and hurt memory. Cell phones make you multi-
task whether you intend to or not because they are designed to attract your 
attentional focus. By switching your attention between your cell phone 
and whatever it is that you are supposed to be doing instead, cell phones 
hurt attention, learning, and memory. We should be careful when allow-
ing cell phones in class during activities and mindful of how we interact 
with our cell phones. These powerful devices can be powerful distractions.

    

The Conversation So Far

Learning is an exciting and challenging phenomenon to study.  
Despite close personal experiences with learning, we are often 
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unaware of the processes at work and our own faulty assumptions 
about those processes. This makes it all the more important to continue  
to investigate and question our own theories about how we learn. This 
book is an attempt to start a conversation about learning with those 
who are closest to it: educators, students, researchers, program direc-
tors, and policy makers. We invite you to continue the conversation 
by contacting us at the Center for Attention, Learning, and Memory 
(sbucalm.blog). We hope you enjoyed this book!
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Analogical problem solving: Refers to the process by which people 
solve problems that are similar, or analogous, to each other.

Attention switching: A series of processes required to move attention 
from one task to another.

Attentional switch/task switching: Rapidly switching our focus from 
one task to another.

Cue-dependent: Refers to the fact that memories, specifically the 
retrieval of memories, are associated with and initiated by cues.

Cues: Anything that triggers a memory.

Dual coding: A well-supported theory that explains that verbal and 
nonverbal memories can have an additive effect on recall, stating 
that if you code a memory with both verbal and image cues, infor-
mation is more likely to be found in long-term memory.

Individual interest: A type of interest that is an enduring characteris-
tic of a person that causes them to respond positively towards a topic 
and actively seek it out.

Learning styles: Refers to the idea that people have inborn styles of 
learning that predispose them to enhanced learning if that infor-
mation is presented in their style.

Matching hypothesis: Matching the style of the delivery mode of 
instruction to the student’s preferred learning style enhances learning.

Media multitasking: People’s ability, or skill, to use several types of 
technology to get many things done seemingly simultaneously.

Multimodal: Having several modes (i.e. visual or verbal) of 
representation.

Multitasking: People’s ability, or skill, to get many things done seem-
ingly simultaneously.

Neuromyth: A misunderstanding of how the brain functions.

Reliability: Refers to whether the results of a test are consistent each 
time a student takes the test.

Retrieval: The process of rebuilding a memory in order to call infor-
mation to mind.
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Schema: A mental framework that organizes information, allowing a 
person to interpret experiences and situations.

Seductive details: Details of a problem that are both interesting and 
irrelevant, but nonetheless tend to be remembered.

Selective attention: A person’s ability/skill to attend to task-relevant 
stimuli and ignore task-irrelevant stimuli.

Single tasking: Performing one task at a time.

Situational interest: Temporary interest generated by the situation.

Structural details: Details of a problem that are important processes 
and properties that are relevant for solving the problem.

Surface details: Details of a problem that are often irrelevant for solv-
ing the problem.

Validity: The extent to which a test accurately measures what it is sup-
posed to measure.
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