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Keep It Simple to Avoid Data Distractions
EDUCATORS OFTEN embellish charts 
with colorful pictures and designs to 
engage students in learning new mate-
rial, but such well-intentioned efforts can 
end up making graphics more difficult for 
children to read and can hinder their 
learning, according to the article “Extra-
neous Perceptual Information Interferes 
with Children’s Acquisition of Math-
ematical Knowledge,” by Jennifer 
Kaminski and Vladimir Sloutsky, which 
was published in the May 2013 issue of 
the Journal of Educational Psychology.

Researchers showed 16 kindergarten 
and elementary school teachers the 
graphs pictured below and asked if the 
charts with colorful objects displayed 
within the bars would be more effective 
than charts with solid bars in teaching 
their students how to read charts. 
Fourteen teachers said the graphs with 
colorful objects would be more effective, 
and two teachers said they would not use 
the solid-bar graphs at all. All 16 teachers 
said they would use the graphs with 
colorful objects in their teaching.

The researchers also conducted four 
separate experiments with students 

interpreting bar charts. In one experi-
ment, researchers taught 122 6- to 
8-year-olds how to read basic bar charts 
representing quantities of different 
objects (shown on the y-axis) at different 
times (shown on the x-axis). While some 
of the charts featured solid bars, others 
depicted the same information with 
stacks of countable objects inside the 
bars. When the researchers first taught 
students how to interpret the charts, the 
number of objects stacked in each bar 
equaled the number of items shown on 
the y-axis. For instance, as shown in the 
shoe chart below, in week 1, the number 
of shoes in the Lost and Found is five, and 
so five shoes are shown inside the 
column for week 1. 

Researchers then tested students with 
new charts in which the number of 
countable icons did not always equal the 
y-axis. They found that instead of 
correctly reading the y-axis, many 
students counted the icons in each stack. 
All of the first- and second-graders and 
75 percent of the kindergartners who had 
been taught to read the solid-bar charts 
correctly read the new charts. But for 

students who learned to read bar charts 
with countable objects, 90 percent of 
kindergartners, 72 percent of first-
graders, and 30 percent of second-
graders counted the icons in the stacks, 
thus incorrectly reading the new charts.

“These findings underscore the 
importance of considering children’s 
limited attentional capacities when 
designing and introducing learning 
material,” the authors write. To that end, 
textbook and lesson plan designers 
should “not simply rely on intuition as to 
what features may seem desirable or 
visually pleasing.” For more on how 
teachers can help students strengthen 
their abilities 
to understand 
tables, maps, 
graphs, and 
diagrams, 
read “Seeing 
Relation-
ships” in the 
Spring 2013 
issue of American Educator, available 
at www.aft.org/pdfs/americaneducator/
spring2013/Newcombe.pdf.

22% have not 
received training

31% received training: 
inadequate

0

1

2

3

4

5

6

7

8

9

10

11

12

1 2 3 4  0

1

2

3

4

5

6

7

8

9

10

11

12

1 2 3 4 

N
u

m
b

er
 o

f 
Sh

o
es

N
u

m
b

er
 o

f 
Sh

o
es

Week Week

this chart is less effective. this chart is more effective.

26    AMERICAN EDUCATOR  |  SPRING 2013

AMERICAN EDUCATOR  |  SPRING 2013    27

his periodic table, a London physician named John Snow was 

confronting an epidemic of cholera. Many people thought at the 

time that cholera was caused by “miasma,” or bad air, but Snow 

noted that the cholera cases were clustered—and wouldn’t that 

be odd if the bad air hypothesis were true? Suspicious that the 

disease was actually caused by bad water, he made a map show-

ing where sick people were living. He also placed marks on the 

map to indicate the locations of the pumps from which London-

ers of the time obtained their water (see Figure 1 below). On this 

map, the clustering of cholera cases around the pump located 

on Broad Street was easily visible, which led Snow to conclude 

that water was more likely the problem than air. Snow has been 

called the founder of modern epidemiology, but he could just 

as well be called the founder of social studies. Maps are a potent 

tool in discovering how things go together in anthropology, 

geography, economics, sociology, and history.
Tables and maps are not the only powerful spatial learning 

tools. There are graphs and diagrams, photographs of objects seen 

through microscopes and telescopes, and sketches and drawings 

made both as records of observations and “on the fly,” as people 

work to imagine and communicate scientific laws. Let’s look at 

one more example of the power of spatial representations: how a 

graph can communicate about economics very clearly and in a 

way that provokes reflection and question-asking. The graph in 

Figure 2 (below right) of job losses and gains in the American 

economy over the past decade looks like a roller coaster ride. On 

closer examination, we see the job losses that occurred in the 

economic crisis of 2008–2009, and then we see a slow, steady 

rebound beginning in 2010, with growth at a rate pretty equivalent 

to growth before the downturn. We also see that this growth is not 

sufficient to get us back on track relative to where we might have 

been without the downturn. All of these facts, both the good news 

and the bad news, are simultaneously evident—at least to a stu-

dent who knows how to read graphs.The Role of Spatial AbilityIdeally, learning science, mathematics, and social studies ought 

to be intensely spatial activities. And in some ways they are. 

Middle school science textbooks, for example, typically feature 

about one image per page.1 Yet many students could use a lot 

more help in learning how to interpret these visualizations. Some 

students seem to cope better than others with the spatial 

demands of learning science and social studies, as well as with 

the spatial aspects of mathematics (including geometry, trigo-

nometry, and graphing algebraic functions). Research shows that 

students high in spatial ability learn better from visualizations 

than students with lower spatial ability.2 Likely as a consequence 

of such differences in learning, higher spatial ability predicts 

Teachers can help students strengthen 
their ability to learn spatially and  benefit from studying visualizations 
such as maps and graphs.

By Nora S. Newcombe

A lchemists, who searched for centuries for a method of 
making gold from less valuable metals, may seem like 
scientists. After all, they experimented—that is, they 
combined various substances in various ways to see if 

they could manufacture gold. Yet alchemists are not commonly 

called scientists. They experimented rather blindly, without 

understanding the underlying system of elements and the mecha-

nisms of their chemical combination. During the 18th and 19th 

centuries, mathematical formulations such as Boyle’s law began 

to change alchemy into the science of chemistry. Still, the major 

event in systematizing our knowledge of elements and chemical 

reactions—and thus creating a real science—was the periodic 

table proposed by Dmitri Mendeleev in 1869. The periodic table 

is one of the most recognizable spatial structures in all of science. 

Its famous rows and columns organize the relationships among 

elements. For scientists, looking at the table allows for predictions, 

including the possible existence of undiscovered elements. For 

students, looking at the table may provoke questions that will 

deepen their understanding—for example, why are two elements 

alone at the top, at opposite sides of the table?
The use of spatial relationships to make scientific discoveries 

and to communicate mathematical and scientific insights is not 

unique to chemistry. Just 15 years before Mendeleev published 

Seeing RelationshipsUsing Spatial Thinking to Teach  
Science, Mathematics, and Social Studies

Nora S. Newcombe is a professor of psychology at Temple University 

and the principal investigator of the Spatial Intelligence and Learning 

Center (which is funded by the National Science Foundation). She has 
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University, and the Wissenschaftskolleg in Berlin. She is also a past 

president of the Developmental Psychology division of the American 
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SOURCE: WWW.EN.WIKIPEDIA.ORG/WIKI/FILE:SNOW-CHOLERA-MAP.JPG.
SOURCE: ECONOMIC POLICY INSTITUTE, “CHARTING THE STATE OF THE U.S. ECONOMY: EPI’S TOP CHARTS OF 

2012,” WWW.EPI.ORG/PUBLICATION/TOP-CHARTS-2012. REPRINTED WITH PERMISSION.
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Concerns Amid Support for Common Core
DO TEACHERS SUPPORT the Common 
Core State Standards (CCSS) for math 
and English language arts, which have 
been adopted by the vast majority of 
states and the District of Columbia? Have 
they received the training needed to 
teach to them? The AFT sought answers 
to these key questions by asking the 
professionals who will be working with 
these standards the most: educators. So 
in March 2013, 800 K–12 teachers who 
are also AFT members were surveyed to 
gauge their support for the new stan-
dards and to gather information on how 

implementation is going. 
The results confirm that teachers 

overwhelmingly support the CCSS as 
well as a moratorium, like the one AFT 
President Randi Weingarten has called 
for, on the consequences for students, 
teachers, and schools on Common 
Core–aligned assessments until the 
standards have been well implemented 
and field-tested. In the poll, 75 percent 
of the teachers surveyed approve of the 
CCSS, and 83 percent support a morato-
rium on high-stakes consequences until 
the CCSS and related assessments have 

been in use for one year. 
While 78 percent of the teachers 

surveyed said they have received 
professional development training 
related to the CCSS, less than half said 
that training adequately prepared them 
to teach to the new standards. Mean-
while, 74 percent said they worry that 
new Common Core–aligned assess-
ments will begin before everyone 
understands the new standards and 
before instruction has been fully aligned 
with them. See the charts below for 
some highlights of the survey results.

Based on what you know about the Common Core State Standards and the expectations they set  
for children, do you approve or disapprove of your state’s decision to adopt them?

Do you favor or oppose the establishment of a moratorium on high-stakes consequences for students,  
teachers, and schools until the Common Core standards and related assessments are fully in use for one year?

Have you received any professional development  
or training related to the CCSS? Was that training 
adequate in preparing you to teach to the standards?

How worried are you that the new assessments will 
begin—and students, teachers, and schools will be held 
accountable for the results—before everyone involved 
understands the new standards, and before instructional 
practice has been fully aligned with the standards?

3% 
not sure

8% strongly disapprove
14% somewhat disapprove

48% somewhat approve 27% strongly approve 75% total approving

4% 
not sure

6% strongly oppose
7% somewhat oppose

20%  
somewhat favor

63% strongly favor 83% total favoring

43% received training: 
adequate

4% received training:
not sure if adequate

22% have not 
received training

31% received training: 
inadequate

51% very worried

1% not sure12% 
not worried
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23% 
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be odd if the bad air hypothesis were true? Suspicious that the 

disease was actually caused by bad water, he made a map show-

ing where sick people were living. He also placed marks on the 

map to indicate the locations of the pumps from which London-

ers of the time obtained their water (see Figure 1 below). On this 

map, the clustering of cholera cases around the pump located 

on Broad Street was easily visible, which led Snow to conclude 

that water was more likely the problem than air. Snow has been 

called the founder of modern epidemiology, but he could just 

as well be called the founder of social studies. Maps are a potent 

tool in discovering how things go together in anthropology, 

geography, economics, sociology, and history.
Tables and maps are not the only powerful spatial learning 

tools. There are graphs and diagrams, photographs of objects seen 

through microscopes and telescopes, and sketches and drawings 

made both as records of observations and “on the fly,” as people 

work to imagine and communicate scientific laws. Let’s look at 

one more example of the power of spatial representations: how a 

graph can communicate about economics very clearly and in a 

way that provokes reflection and question-asking. The graph in 
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closer examination, we see the job losses that occurred in the 

economic crisis of 2008–2009, and then we see a slow, steady 

rebound beginning in 2010, with growth at a rate pretty equivalent 

to growth before the downturn. We also see that this growth is not 

sufficient to get us back on track relative to where we might have 

been without the downturn. All of these facts, both the good news 

and the bad news, are simultaneously evident—at least to a stu-

dent who knows how to read graphs.The Role of Spatial AbilityIdeally, learning science, mathematics, and social studies ought 

to be intensely spatial activities. And in some ways they are. 

Middle school science textbooks, for example, typically feature 

about one image per page.1 Yet many students could use a lot 

more help in learning how to interpret these visualizations. Some 

students seem to cope better than others with the spatial 

demands of learning science and social studies, as well as with 

the spatial aspects of mathematics (including geometry, trigo-

nometry, and graphing algebraic functions). Research shows that 

students high in spatial ability learn better from visualizations 

than students with lower spatial ability.2 Likely as a consequence 

of such differences in learning, higher spatial ability predicts 

Teachers can help students strengthen 
their ability to learn spatially and  benefit from studying visualizations 
such as maps and graphs.

By Nora S. Newcombe
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making gold from less valuable metals, may seem like 
scientists. After all, they experimented—that is, they 
combined various substances in various ways to see if 

they could manufacture gold. Yet alchemists are not commonly 

called scientists. They experimented rather blindly, without 

understanding the underlying system of elements and the mecha-

nisms of their chemical combination. During the 18th and 19th 

centuries, mathematical formulations such as Boyle’s law began 

to change alchemy into the science of chemistry. Still, the major 

event in systematizing our knowledge of elements and chemical 

reactions—and thus creating a real science—was the periodic 

table proposed by Dmitri Mendeleev in 1869. The periodic table 

is one of the most recognizable spatial structures in all of science. 

Its famous rows and columns organize the relationships among 

elements. For scientists, looking at the table allows for predictions, 

including the possible existence of undiscovered elements. For 

students, looking at the table may provoke questions that will 

deepen their understanding—for example, why are two elements 

alone at the top, at opposite sides of the table?
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and to communicate mathematical and scientific insights is not 
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For more survey results, see www.aft.org/pdfs/press/
ppt_ccss-pollresults2013.pdf.


