
Data literacy 101
Which is the best graph to use?
BY KRISTIN HUNTER-THOMSON

We are able to make mean-
ing from data when we 
work with clear and rel-

evant visualizations or represen-
tations of data (see Evergreen’s 
article in Resources; Few 2012; 
Fontichiaro, Oehrli, and Lennex 
2017). Although many students 
know how to make different 
graphs, they lack the critical-
thinking skills required to select 
the best graph for their data and 
the question they are trying to an-
swer (Webber et al. 2014). There-
fore, helping our students gain a 
better understanding of how to 
best display their data to answer 
their question is paramount for 
our students to be successful in 
interpreting and analyzing data 
(Bowen and Bartle 2014).

This does not have to be time-
consuming. Working on this data 
skill should be scaffolded and 
revisited throughout the year. 
Let’s explore some strategies we 
can integrate into our teaching to 
help students learn this impor-
tant data skill. 

First, to purposefully address 
our students’ gap in this data 
skill, we can help them make 

connections between the words 
they say when talking about their 
question or data and the graph 
types they should consider based 
on their question type (Hunter-
Thomson 2018). For example:

• If students are talking about 
the range of earthquake 
magnitudes along the Pacific 
Rim to get a sense of the 
spatial scale and extent of this 
geoscience process, then they 
are looking at the distribution 
of their data (a Common Core 
State Standard, Mathematics 
[CCSS Mathematics], sixth-
grade concept, 6.SP.A.2; see 
NGAC and CCSSO 2010). 
Thus, they should use a 
distribution graph (i.e., a 
histogram or boxplot).

• If students are talking about 
the proportional differences 
among land usage categories 
when exploring examples 
of human impacts on the 
environment, then they are 
looking at the composition 
of parts to the whole of their 
data (a CCSS Mathematics 
seventh-grade concept, 

7.RP.A.2; see NGAC and 
CCSSO 2010). Therefore, they 
should use a composition 
graph (i.e., a pie chart).

• If students are talking about 
the height of a plant before 
and after they add fertilizer as 
they investigate the influence 
of local environmental 
conditions on the growth 
of organisms, then they are 
making a comparison with 
their data for one variable (a 
CCSS Mathematics seventh-
grade concept, 7.SP.B.3; see 
NGAC and CCSSO 2010). 
They should use a comparison 
graph (i.e., a bar chart).

• If students are talking about 
the relationship between the 
mass and change in motion 
caused by different amounts 
of force when exploring 
Newton’s second law, then 
they are making a comparison 
with their data for more 
than one variable (a CCSS 
Mathematics eighth-grade 
concept, 8.SP.A.1). In this case, 
they should use a comparison 
graph (i.e., a scatterplot).
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Because this may seem like a 
lot to remember, as it may be a 
different way of thinking about 
making a graph type choice, I 
created a Graph Type Matrix as 
a resource to provide support 
for users (Figure 1; also see Re-
sources). Through numerous 
professional development ses-
sions with teachers, I evolved 
this resource to be as concise, 
effective, and age-appropriate 
as possible. The Graph Type Ma-
trix is a way for users to think 
about what kinds of graph types 
they have to choose from, based 
on the kind of question they are 
asking or the words they are 
using to talk about their data. 
The eight graph types included 
in the Graph Type Matrix are 
those most often used in K–12 
science classrooms, appear in 
the math standards and science 
assessments, and are often used 
in news media (e.g., USA Today, 
The New York Times). The inten-
tion of this resource is to help 
our students become familiar 
with all of these graph types in 
general. By the end of middle 
school, students are not expect-
ed to be able to execute making 
all of these graph types them-
selves (i.e., bubble chart). 

This is a great resource to 
have students put in the backs 
of their notebooks to refer to 
all year, as well as to post in the 
classroom. The resource can be 
used from multiple entry points; 
for example:

• If they know what kind of 
question they are asking 
(distribution, composition, 

l 
FIGURE 1: Graph type matrix

l FIGURE 2: Creating a data visualization key

or comparison), students can 
follow the corresponding row 
in the Graph Type Matrix to 
find graph options that match 
their question type.

• If they know what kind of 
data they have, students can 
look for the words they (or a 
partner) are using to describe 
their data, and then they can 
follow the row in the Graph 
Type Matrix to find graph 

options based on how they 
are talking about their data.

• If they know what kind of 
graph they want to make, 
students can follow the row 
in the Graph Type Matrix 
to see whether the kind of 
question for that graph type 
matches their own question 
(as a way to check whether 
they are making a smart 
graph type choice).
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The Graph Type Matrix helps 
students independently choose 
an appropriate type of graph, ex-
plain why they made that choice, 
and understand why an activity 
might have required a specific 
type of graph. The key is that a 

graph type is chosen for a reason 
(not just by chance), and the goal 
is to provide a resource to help 
students practice this skill over 
time. Another resource that can 
be helpful and provides similar 
information in a different setup 

is the Graph Choice Chart from 
Participatory Science (see Re-
sources).

If you are looking to more 
deeply help your students make 
the connections between the 
mechanics of making a specific 
graph (e.g., as they would in 
graphing or spreadsheet software 
programs) and when they should 
consider using that graph, try 
using the Creating Graph Type 
Key activity in your class (see 
Resources). During this activity 
(about 20 minutes, depending 
on students’ prior knowledge of 
graph types), students work to 
match the different graph type 
options (that have been cut into 
individual cards) to the corre-
sponding questions that can be 
answered from the graph type 
(composition, distribution, or 
comparison; see Figure 2). After 
they build out their completed 
key of graph types and you de-
brief the activity as a group, stu-
dents can then fill in the right-
hand column of the Graph Type 
Matrix themselves. Thus, they 
are driving their own knowledge 
generation of when to use differ-
ent graph types.

Once your students are think-
ing about graphs more critically, 
integrate this data skill through-
out your other content lessons. 
If you are providing students 
with the data sets, consider pur-
posely plotting the data on a 
graph type that does not match 
your question or data. For ex-
ample, if you are looking at air 
temperature over time to help 
students see annual patterns in 

l FIGURE 3: Data visualized in a pie chart

l FIGURE 4: Data visualized in a line chart
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temperate climates, plot the data 
as a pie chart (Figure 3) as well 
as a line graph (Figure 4). Have 
students talk about why the pie 
chart (composition graph type) 
does not help them answer their 
question of how air temperature 
changes over time (comparison 
question).

Another approach to reinforce 
this data skill in lessons you are 
already teaching is to plot data 
for your students, or have them 
plot the data, in more than one 
graph type. For example, rather 
than just plotting the air temper-
ature data in a line graph (Fig-
ure 4), also plot it in a bar chart 
(another comparison graph type, 
Figure 5). Then have students 
talk about how each particular 
graph type makes it harder or 
easier to interpret and analyze 
the data to investigate their ques-
tion about changes in tempera-
ture over time. In this example, 
both are comparison graph types 
and thus could be used to plot the 
data. However, each graph type 
enables a user to make meaning 
of different parts of the data. A 
bar chart helps you easily make 
meaning of differences from 
month-to-month to determine 
which months had the largest or 
smallest changes in temperature. 
However, a line chart helps you 
easily make meaning of the trend 
across the year and thus get a sense 
of the annual weather pattern. This 
helps highlight that there is no one 
answer for which graph students 
should use based on the question 
type alone; they must determine 
graph type based on the specifics 

of their actual question. What are 
they actually trying to ask with the 
data? The answer will direct them 
as to which graph to use. 

The important thing to remem-
ber with this data skill is that stu-
dents need to practice it often. So, 
take the opportunity to teach the 
skill at the start of the year, but 
also reinforce it each time your 
students look at a graph or make a 
graph in class. Have your students 
take one or two minutes with each 
graph and talk about which graph 
type to use, which not to use, and 
why. This reinforces the data skill 
and critical thinking about how a 
graph helps in our interpretation 
and analysis of data for a specific 
question.

Conclusion
For students to be successful 
at interpreting and analyzing 
data, they need to look at visu-
alizations that are set up to help 
them make sense of the data. We 

l FIGURE 5: Data visualized in a bar chart

need to teach our students how 
to make the decision of which 
graph to use. This will help stu-
dents more deeply understand 
their data, enable them to more 
authentically practice the process 
of science, and, most importantly, 
increase their data literacy inside 
the classroom and beyond. Let’s 
give our students the tools they 
need to understand the growing 
world of data around them in the 
21st century! •
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http://learningcenter.nsta.org/onlinecourses 

High quality 
interactive content for 
K–12 science teachers

Gain knowledge 
specifi c to your area 

of instruction

Moderated by 
world-renowned 

faculty

A� ordable and 
user-friendly

Earn graduate credits 
and advanced degrees

NSTA Virtual Conferences
A series of live web sessions delivered 

via an interactive distance-learning tool. 

Each conference features content and/

or pedagogy from experts in a particular 

topic. Participants can log on from 

anywhere with an internet connection 

and interact with presenters and educators 

from across the country.

American Museum of Natural History 
Seminars on science, six-week online 

graduate courses in the life, Earth, 

and physical sciences, incorporate the 

museum’s resources plus interaction 

with scientists and educators. CEUs and 

graduate credits.

California University of Pennsylvania 
Designed for elementary and middle 

level teachers, Cal U’s online Master’s 

degree focuses on teaching inquiry 

across the STEM disciplines. Each course 

in the 30-credit program also develops 

your teacher leadership skills so you can 

take your career to the next level. 

Montana State University – Bozeman 
Take online graduate credit and non-credit 

courses for professional development, or 

work toward one of � ve 12-credit online 

graduate certi� cates (Life Science, Physics, 

Chemistry, Elementary Science and Earth 

Science) or an online Master’s of Science in 

Science Education.
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Read NSTA’s free online 
journal, Connected Science 
Learning
CSL explores programs 
codeveloped by schools and 
out-of-school organizations, 
including museums, science 
centers, afterschool providers, 
zoos, and aquaria. If you’re involved 
in program development or want 
to start STEM partnerships in your 
community, this is the journal for 
you. You can view the articles and 
subscribe at http://csl.nsta.org.

RESOURCES
Creating Graph Type Key—https://

wp.me/p8daHl-fY 
Graph Type Matrix—http://bit.ly/2pZAazM
Participatory Science: Graph Choice 

Chart—http://bit.ly/2J3TEMg
Stephanie Evergreen: The 

Most Important Question in 
Data Visualization—http://
stephanieevergreen.com/most-
important-question 

search
SMARTER
Finding products and services has never
been easier for science educators.
NSTA’s Science Supply Guide gives you access 
to the data you need to make well-informed 
purchasing decisions, and it’s easily accessible 
no matter what device you’re using, 
from your laptop to your smartphone.
The future of product sourcing is here.

Try it today at nstasciencesupplyguide.com
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