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What is Real-time Data?
▪ Earth Science, Earthquakes and Theory of Plate Tectonics

▪ Traditional vs. Real-time data

▪ Advantages of Real-time data

▪ Patterns, Relationships, making inferences with data

▪ Note about time



Accessing Real-Time Data for 
Investigations

▪ Tracking Earthquake and Volcanic activity to learn about plate 
locations and their relationship to plate boundaries 

▪ (NGSS: patterns, cause & effect, stability & change)

▪ Teaching digital natives

▪ Use of smartphones, computers, and accessing URLs for data

▪ https://earthquake.usgs.gov/earthquakes/map/

https://earthquake.usgs.gov/earthquakes/map/


Delivery Modalities
▪ Operating systems

▪ Responsive Design

▪ Native Apps

▪ Finding Apps

▪ QR Codes



Visual Representation of Data

▪ Charting

▪ Graphic organizer 

▪ Graphing

▪ Mapping data

▪ Spreadsheets (excel, Google sheets)



Rules for Graphing (Line) 
Continuous measured data
The coordinate or line graph:  The coordinate or line graph is typically used to show 

increases or decreases in variables or to show change in variables over time. Here 

we are involved with data which can be displayed in a continuous line or set of 

lines.

1. The graph should have a title that is succinctly but adequately describes the 

relationship between the graphed variables.

2. The symmetrically changing variable, in experimental data this is the 

independent or manipulated variable, is presented on the horizontal axis.

3. The data which represents the observe results, in an experimental setting this is 

the dependent or responding variable data, should be presented on the vertical 
axis.

4. Both accessories should be labeled to identify which information or variable each 

represents.

5. All intervals on the axis should be numbered so that they are equal and 

continuous.

6. Coordinates or data must be plotted accurately.





Rules for Graphing (Bar) Nominal 
(categorical data)

The bar graph. If the need is to graph number data related to 
categories, such as different school subjects or types of music, then a 
bar graph is used.

1. The graph should have a clear title, describing what the graph data is 
presenting.

2. The specific categories are presented on the horizontal axis, also 
known as the X axis.

3. Number intervals identified on the vertical axis, also called the Y axis, 
should be equal and continuous.

4. Both axes should be labeled to indicate what information each 
represents.

5. The actual data must be plotted accurately.





Science and Engineering Practices

▪ Asking Questions and defining problems

▪ Analyzing and interpreting data (inferences, variables, 
relationships between variables, hypothesis generation, etc.)

▪ Making sense of data

▪ Constructing explanations (supporting claims with data)

▪ Obtaining, evaluating, and communicating information



Engaging in argument from evidence 
(types of plate interactions) 



Example of Investigations [Earth & 
Environmental Science]

▪ Atmospheric Data

▪ Geosphere Data (Convergent or Divergent?, Radon Mapper, 
Tectonic Plates shuffle, Volcano Risk) [Geology]

▪ Biosphere Data

▪ Hydrosphere Data

▪ Celestial Sphere Data



Geosphere Data (Convergent or 
Divergent)[Geology]

▪ Earth Science is the study of planet Earth, including its 
structure, components, and essential characteristics.

Classification of topics in Earth Science include: 

(1) Geography (landforms, features and climates); 

(2) Geology (study of the crust of Earth, including its 
components and development); 

(3) Oceanography (study of Earth’s water –fresh and salt)



Theory of Plate Tectonics

▪ Plates interact by colliding into, moving away 
from, and rubbing against each other. These 
interactions create earthquakes, volcanoes, 
and mountain ranges (Divergent plates, 
Transform plates, and Convergent plates). 

▪ Seafloor spreading is a process that occurs at 
mid-ocean ridges, where new oceanic crust is 
formed through volcanic activity and then 
gradually moves away from the ridge. 

▪ Seafloor spreading helps explain continental 
drift in the theory of plate tectonics.



How plate Tectonics Work, 
In 2.5 minutes. Your Welcome. 

http://www.huffingtonpost.com/2015/01/19/plate-tectonics-
explained-video_n_6487420.html

http://www.huffingtonpost.com/2015/01/19/plate-tectonics-explained-video_n_6487420.html
http://www.huffingtonpost.com/2015/01/19/plate-tectonics-explained-video_n_6487420.html


Tectonic Organizer (o= Oceanic; C=Continental)

Tectonic 
boundary

Symbol Stress Lithosphere 
effect

Earthquake
s?

Volcanoes? Faults and 
folds

Other 
features/
Location

Divergent Tension Creation Yes Yes Normal 
faults

Rift valleys/
Great Rift 
Valley Africa

Convergent 
(o-o)

Compressio
n

Destruction Yes Yes Folding, 
reverse 
faults

Volcanic 
Islands/

Convergent 
(0-c)

Compressio
n

Destruction Yes Yes Folding, 
reverse 
faults

Volcanic 
Islands/
Marianas 
Trench in 
Pacific, 
Puerto Rico 
Trench 
Atlantic

Convergent 
(c-c)

Compressio
n

Destruction Yes Folding, 
reverse 
faults

Mountains/
Himalayas, 
Alps, 
Appalachian

Transform Shear Conservatio
n

Yes Strike-slip Fracture 
zones, offset 
streams and 
fences



Plotting the Evidence (page 124)

Key Question: What do the locations of Earthquakes and 
volcanoes tell us about the location of the Earth’s lithospheric 
plates?

Learning Goals: 

(1) Plot the latitude and longitude for earthquake and volcano 
data 

(2) examine patterns of such activity 

(3) Infer location of the lithospheric plates based on evidence



Plotting the Evidence (page 124)

Directions: 

1. In your assigned groups, process earthquake 
data by plotting the latitude (north/south) 
coordinates with the longitude (east/west) 
coordinates. Use a “black dot” for 
earthquake data on your overhead 
transparency. 

2. Do the same for the volcano data, but 
instead use a “red dot” to indicate a specific 
data point.

3. Submit your transparency to the instructor.   



Plotting the Evidence (124)
Earthquake Data (Black dot)

▪ Group 1:

▪ Group 2:

▪ Group 3:

▪ Group 4:

▪ Group 5:

▪ Group 6:

Volcano Data (Red dot)

▪ Group 1: same 

▪ Group 2: same

▪ Group 3: same

▪ Group 4: same

▪ Group 5: same

▪ Group 6: same

















Which plate seemed to have 
the most earthquake and 
volcano activity?

A. Pacific Plate

B. Eurasian Plate

C. Caribbean Plate

Paci
fic

 Plat
e

Eu
ra

sia
n Plat

e

Ca
rib

be
an

 Plat
e

0%0%0%



Plotting the Evidence (page 124)

1. What evidence do you have that would explain why the 
Australian continent has very few earthquakes?

2. Compare the earthquake activity and volcanic activity 
of the west and east coasts of South America. Why do 
you think these continental margins are so different?

3. Do earthquakes and volcanoes only occur along the 
boundaries of plates?

4. There are mountain chains along the west coast of both 
and North and South America. Why do you think there 
are mountains at these locations?

5. Which plate seems to have the most earthquake and 
volcano activity?



INVESTIGATION USING REAL-TIME 
GEOSPHERE DATA

Big Data, Small Devices







USGS Website

▪ https://earthquake.usgs.gov/earthquakes/map/

https://earthquake.usgs.gov/earthquakes/map/
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