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Using IDV to Promote Computational Thinking in Atmospheric Science Learning 

This session showcases the innovative science learning experience of using IDV (Integrated Data 

Viewer) for 3D visualization of real-world weather data and promotion of computational 

thinking development among middle and high school students. Attendees of this session will be 

engaged in visualizing real-world weather data to experience the science learning experience 

innovated by IDV.  

Introduction 

The 3D Weather project is funded by the NSF STEM+C project. Adopting a design-based 

research approach, the project designed and developed the IDV integrated science learning 

experience that engages middle and high school students in active computational thinking 

developing through 3D visualization of weather data using IDV. IDV is a free and open-source 

software developed by Unidata for analyzing and visualizing geoscience data that runs on 

Windows, macOS, and Linux platforms. Using IDV, students are able to visualize various 

weather conditions or phenomena in 3D images and/or 3D animations. They can try different 

parameters or IDV features to “see” weather and weather changes along both space and time 

dimensions.  They can also zoom in and out or rotate the 3D visualizations to better observe and 

understand weather conditions and changes in a dynamic way. In this process, a series of 

computational thinking skills focusing on spatial ability and associated with atmospheric science 

are embedded. 

The Innovation 

While large atmospheric datasets such as the North American Mesoscale (NAM) modeling 

system, Global Forecast System (GFS), and North American Regional Reanalysis (NARR) are 

publicly available and offer exciting educational possibilities, they are difficult for secondary 

science teachers and students to access, make sense of, and use in meaningful ways that reflect 

how atmospheric scientists work in the real world. The IDV integrated science learning 

experience designed and developed by the 3D Weather project turns publicly available large-

scale weather data into unique and exciting science learning experiences; help build students’ 

comfort and competency for data visualization, analysis, and modeling; infuses computational 

thinking and practices necessary to model, visualize, and communicate atmospheric processes 



and changes into science instruction; and creates innovative science learning pathways by 

harnessing the data revolution in atmospheric science. 

 
3D Weather Data Visualization with IDV: A Showcase 

The four 3D Weather science learning modules cover four themes: temperature, moisture, 

pressure and wind, and mid-latitude cyclone. The temperature module covers three topics: 

Global Temperature Cycle, Seasonal Temperature Cycle, and Diurnal Temperature Cycle. 

Attendees will be able to visualize seasonal temperature cycle using weather data GFS files 

corresponding to the 1st day of each month for 2018  available from 

https://www.ncei.noaa.gov/data/global-forecast-system/access/historical/analysis/. Specifically, 

attendees will visualize the 0°C Isothermal Surface over the Course of a year and experience the 

“engage, observe, and explain & communicate” learning process to understanding how the 3D 

visualization and animation of the 0°C isothermal surface can help promote computational 

thinking that is practiced by atmospheric scientists. The potentials and limitations of using IDV to 

promote computational thinking in science education will be identified and discussed with attendees 

during the session. 

 

References: 

Barr, V., & Stephenson, C. (2011). Bringing computational thinking to K-12: What is involved 

and what is the role of the computer science education community? ACM Inroads, 2(1), 

48-54. https://doi.org/10.1145/1929887.1929905 

Borke, H. (1971). Interpersonal perception of young children: Egocentrism or empathy?. Developmental 

psychology, 5(2), 263. 

Chandler, M. J., & Greenspan, S. (1972). Ersatz egocentrism: A reply to H. Borke. Developmental 

Psychology, 7(2), 104–106. https://doi.org/10.1037/h0033145 

Clements, D. H., & Battista, M. T. (1992). Geometry and spatial reasoning. Handbook of research on 

mathematics teaching and learning, 420-464. 

https://www.ncei.noaa.gov/data/global-forecast-system/access/historical/analysis/
https://doi.org/10.1145/1929887.1929905
https://psycnet.apa.org/doi/10.1037/h0033145


Ekstrom, R. B.. French, J. W., Harman, H. H., & Dermen, D. (1976). Kit of factor-referenced cognitive 

tests. Princeton, New Jersey: Educational Testing Service. 

Gagnier, K. M., Atit, K., Ormand, C. J., & Shipley, T. F. (2017). Comprehending 3D Diagrams: Sketching to 

Support Spatial Reasoning. Topics in Cognitive Science, 9(4), 883–901. 

https://doi.org/10.1111/tops.12233 

Hegarty, M., & Sims, V. K. (1994). Individual differences in mental animation during mechanical 

reasoning. Memory & Cognition, 22(4), 411–430. 

Henderson, P. B., Cortina, T. J., & Wing, J. M. (2007). Computational thinking. In Proceedings of the 38th 

SIGCSE technical symposium on Computer science education, 195-196. 

Lohman, D. F. (1996). Spatial Ability and G. Human Abilities: Their Nature and Assessment , 97–116. 

Shelby, C., & Woodllard, J. Computational thinking: The developing definition. Retrieved from 

https://eprints.soton.ac.uk/356481/.  

Shepard, R. N., & Metzler, J. (1973). Shepard and Metzler (1971) - Mental rotation of three-dimensionsal 

objects.pdf. In Science, 171, 701–703. 

Silverman, I., & Eals, M. (1992). Sex differences in spatial abilities: Evolutionary theory and data. In J. H. 

Barkow, L. Cosmides, & J. Tooby (Eds.), The adapted mind: Evolutionary psychology and the 

generation of culture (pp. 533–549). Oxford University Press. 

Velez, M. C., Silver, D., & Tremaine, M. (2005). Understanding visualization through spatial ability 

differences. Proceedings of the IEEE Visualization Conference, 65. 

https://doi.org/10.1109/VIS.2005.108 

Wing, J. M. (2006). Computational thinking. Communications of the ACM, 49(3), 33-35. 11 

Wing, J. M. (2008). Computational thinking and thinking about computing. Philosophical 

https://eprints.soton.ac.uk/356481/


transactions of the royal society of London A: mathematical, physical and engineering 

sciences, 366(1881), 3717-3725. 

Wing, J. (2008). Computational Thinking and thinking about computing, Philosophical 

Transactions of the Royal Societ, 366. https://doi.org/10.1098/rsta.2008.0118  

Wing, J. M. (2011). Computational thinking—What and why? Retrieved from 

https://www.cs.cmu.edu/~CompThink/resources/TheLinkWing.pdf. 

 

 

 

 

 

 

https://doi.org/10.1098/rsta.2008.0118

	AECT conference
	Using IDV to Promote Computational Thinking in Atmospheric Science Learning

