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Introduction & Purpose 
 
The Next Generation Science Standards lists seven cross-cutting concepts to 
“unify the study of science and engineering.” All seven can be addressed by 
using visualizations of data. Visualizations of real data can also support inquiry-
based practices more aligned with authentic practices of science than cookie-
cutter labs with pre-determined outcomes. However, visualizations are not often 
optimized for use in educational contexts, and use of the tools in the classroom 
must be carefully structured for maximum engagement and meaning-making.  

H 
Summary of Practice 

Structuring Inquiry-based Exploration of Data Visualizations 
 

1. Prepare visualizations by adding appropriate scaffolding information 
based on audience’s prior knowledge. 

 
2. Prepare the lessons or exhibit to support inquiry by providing other 

visualizations for comparison, modeling good visualization technique, and 
offering open-ended guiding questions.  

 
Recommendation 

 
1. Consult with visualization designers where possible to understand the 

assumptions and interpolations of the data they put in the visualizations. 
This will also help them understand learner needs. They might be willing 
to produce a new version of the visualization to fit your needs. 

 
2. Remember that there may not be total agreement on the interpretation of 

the data, just like in authentic science practice. Embrace the uncertainty, 
and use lingering questions to guide further exploration and data 
collection.  
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Items for Application 

1. Preparing Visualizations: 
a. Determine audience’s prior knowledge through assessment. In formal 

school settings, this could be a pre-test on the content or through the 
first lesson with a visualization. In informal settings, use front-end 
audience evaluation. 

b. Add or change geographic labels, color scales, time and date of 
collection, data sources, units of measurement, and other supporting 
information to foreground examination of patterns in the data.  

i. Use culturally-familiar versions such as Fahrenheit instead of 
Celsius for the lowest-prior-knowledge learners. 

ii. Spell out abbreviations and acronyms  
c. Add the expert version alongside the scaffolded version as meaning-

making improves. For example, use both Fahrenheit and Celsius in 
the visualization, or use both the abbreviation and the spelled-out 
word or phrase. 

d. Remove scaffolding as fluency with the task increases to move 
audience toward understanding more expert visualizations. 
 

2. Preparing the overall lesson or exhibit: 
a. Provide baseline or other comparison visualizations for reference. 

i. If the topic of the visualization is an abnormal state, provide 
the normal state visualization for comparison. 

ii. If the topic of the visualization is a normal state but an 
unfamiliar measure, provide a more familiar measure for 
comparison. For example, if learners are familiar with the 
patterns of temperature, provide it alongside a visualization 
of salinity in the same area to provide comparison.  

b. Model good visualization reading technique. Point out that you first 
look at the title, then refer to the color key and legend, and then try to 
look at the data for overall patterns and areas that do not fit the 
pattern. 

c. Plan out open-ended questions for small group and then whole-group 
discussion of the visualizations. Ask about purpose or main idea of 
the visualization, meaning of individual features such as colors and 
measurement units, overall descriptions of the patterns, areas that do 
not fit the overall pattern, and comparisons with the baseline or other 
topic visualizations. Ask for evidence for answers to each of these 
questions.  
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