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Teaching, Experiments, and Projects

In many education systems, meteorology Is given little
attention In comparison to other subjects. In Arizona, the
standards of learning have meteorological concepts outlined In
the following grade levels: kindergarten, second grade, fourth
grade, seventh grade, eighth grade, and one year of optional
high school credit (“Standards: Science Standards”). When
comparing the standards of learning for the life science
(biology) subject, life science Is taught In every year of school
up to high school, where there Is a required year of life
science In order to graduate. For students who may have an
Interest In meteorology, this leaves a lacking education and
potentially prevents students from pursuing a career In the
field of meteorology and atmospheric science.

Introducing Meteorology to Students

In an effort to Introduce students to the concept of
meteorology/ atmospheric science, | entered the classroom of
Dr. Constantinos Manoli at the St. Cyril of Alexandria School
In Tucson, Arizona. Dr. Manoli provided me with the
opportunity to teach his eighth grade students numerous
concepts including the North American Monsoon and Climate

Change. The goal was for students to answer questions like:
« What 1S a monsoon and when Is the Arizona monsoon

season?
How do monsoons form and what impacts the variability of

the monsoon?
What 1s an urban heat island and how has the climate

changed over the last century?
In addition, the goal was for students to gain research skills

and experience to bridge the gap between K-12 and higher
education.
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Students were taught the basic mechanics of the North
American Monsoon and overall climate change. Experiments
were conducted to teach basic concepts In airmass transport
and clouds (Fig. 1). Students then completed a joint research
project that was presented at the Univ. of Arizona El Dia
conference convened by the Department of Hydrology and
Atmos. Science (Fig. 2).
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Figure 1: The experiments conducted by the students to better understand the atmosphere. (a)
represents the airmass experiment, conducted using red, hot water and blue, ice to show how
warm air rises and cold air sinks. (b) represents the cloud in a jar experiment, conducted

using a match (smoke for aerosols), hot water, and ice.
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Greenhouse Gases: Carbon Dioxide (CO») greatly impacts the world's
climate by raising the overall global temperature and depleting the
ozone layer. Thus, CO: negatively affects our temperature on Earth,
causing climate change, and it is important to regulate its levels.
> Studies have shown that human activities have raised the atmosphere’s
carbon dioxide content by 50% in less than 200 years (Overview of
Greenhouse Gases, 2022). Nitrous Oxide (N:0) is produced mainly by fuel
combustion. When the fuel is burned, part of the Nitrogen that is in fuel
gets combined with the air and becomes oxidized (Overview of
Greenhouse Gases, 2022). There was a substantial increase in the
amount of N;O in the atmosphere overtime, and this is due to the
massive amount of industrialization the last 70 years. Over time, N:O
damages the ozone layer by making holes in it. Without the ozone layer
protecting the planet from the Sun's radiation, human will face
devastating effects, thus limiting this greenhouse gas is important. The

such

as
Energy Agency found that Methane levels have increased by 250%
from the pre-industrial era until now. Now, methane makes up 20% of
greenhouse gas emissions In the atmosphere. That is a big increase
from the pre-industrial age and it is thought to be the 2nd biggest
contributor to global warming, only second to CO: (Importance of
Methane, 2022).
METHODOLOGY

Temperature & Precipitation: We used temperature and precipitation
records from three stations in different areas of Tucson: Tucson
Airport, Tucson CP Ave. Experimental FM and Sabino Canyon weather
station. For the purpose of this study, we used monsoonal precipitation

data (June-September) only.

Figure 2: The poster presented at EI Dia by ten eighth grade students.

“Standards: Science Standards.” Arizona Department of Education, 19 July 2022,
https://www.azed.gov/standards-practices/k-12standards/standards-science.
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Figure 3: In a survey completed by students at the conclusion of the outreach fellowship,
students rated their overall experience on a scale of 1-10. The students were asked to consider

the learning material, homework assignments, experiments, and research projects.
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Figure 4: In a survey completed by students at the conclusion of the outreach fellowship,
students 1dentified whether or not they had an increased interest in the field of atmospheric

sclence.

Conclusions/ Future Work

» Students were found to be lacking a subjectively basic

understanding of the atmosphere.
* Many students found interest in the subject and actively

pursued an understanding of the topics discussed.
 In future work, students need to be provided with a more

basic understanding of the atmosphere prior to learning
about specific topics. This should be implemented in lower

grade levels.




