Learning Target: | can read a passage to learn about thermal energy transfer (conduction, convection,
radiation) and then use the information gathered to answer multiple choice comprehension questions.

8" Grade Science Thermal Energy Transfer Reading for Meaning

The Journey of Heat in Georgia

Imagine a chilly autumn morning in Macon, Georgia. The sun rises, its rays shining on Lake Tobesofkee.
The air is cool, but the lake’s surface begins to shimmer with warmth. By afternocon, you can feel the
difference — the air is mild, the water feels warmer, and heat seems to flow everywhere. But how does
that happen? The answer lies in three major methods of heat transfer — conduction, convection, and
radiation — all playing a role in shaping Georgia’s daily weather and your own comfort.

Conduction: The Touch of Heat

When you touch the metal handle of a pan on the stove, it quickly feels hot even if the flame never
touches the handle itself. That’s conduction, the transfer of thermal energy through direct contact of
particles. In solids — especially metals — particles are tightly packed, allowing energy to pass efficiently
from one particle to the next.

In Georgia’s fall mornings, when the ground begins to warm from sunlight, energy travels from the sun-
heated soil into cooler layers of earth and nearby rocks by conduction. This slow transfer helps keep the
ground warmer at night.

Convection: Heat on the Move

Now think about the air above that warm Georgia soil. As the ground heats the air touching it, the air
expands, becomes less dense, and rises. Cooler, denser air sinks to take its place. This creates a
convection current — a continuous cycle that moves thermal energy through fluids (liquids and gases).
These convection currents not only warm the air but also form local winds that help distribute heat
throughout the atmosphere. Similar currents occur in Lake Tobesofkee, as warmer water at the surface
rises and cooler water sinks, creating a mixing motion that keeps the lake’s temperature more uniform.

Radiation: Energy from Afar

Long before the ground or air warms up, the sun has already begun its job through radiation — the
transfer of energy by electromagnetic waves. Radiation does not need matter to travel, which is why
sunlight can move across the vacuum of space to reach Earth. When this radiant energy strikes a
surface, such as the lake or the red clay soil, it is absorbed and converted into heat.

The Energy Balance

Each of these methods — conduction, convection, and radiation — works together to maintain Earth’s

energy balance. On a larger scale, they drive Georgia’s weather patterns and influence ocean currents,

thunderstorms, and even the comfort level inside your home. Understanding how energy moves allows
scientists, engineers, and meteorologists to design better homes, predict weather, and explain why the
temperature can change so quickly from morning to evening.
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Learning Target: | can read a passage to learn about thermal energy transfer (conduction, convection,
radiation) and then use the information gathered to answer multiple choice comprehension questions.

DOK 3 - 4 Level Multiple-Choice Questions

1. Which of the following best explains why the metal handle of a pan heats faster than its plastic
handle?

A. Metals contain more atoms than plastic.

B. Metal transfers energy through conduction mare efficiently.
C. Plastic attracts heat from the air.

D. Plastic allows heat to radiate more quickly.

2. During a fall morning, the ground near Lake Tobesofkee warms and causes air movement. Which
type of heat transfer is primarily responsible for this local wind formation?

A. Conduction B. Convection C. Radiation D. Reflection

3. A Georgia homeowner installs ceiling fans that push warm air down in winter. Which principle of
thermal energy transfer explains why this helps heat the home more evenly?

A. Radiation of sunlight through windows B. Convection currents circulating air
C. Conduction through ceiling materials D. Evaporation reducing air density

4. A metal bridge in Atlanta expands slightly on a hot day. Which combination of energy transfers
leads to this expansion?

A. Radiation from the sun followed by conduction through the metal
B. Convection from air and evaporation from rain

C. Reflection of sunlight and conduction from asphalt

D. Radiation through water vapor and condensation

5. Scientists use infrared satellites to measure heat leaving Earth’s surface. This data primarily
involves which method of energy transfer?

A. Conduction B. Convection C. Radiation D. Reflection

6. Suppose the lake’s surface temperature drops suddenly at night while the deeper water remains
warm. What will most likely happen next?

A. Warm water will rise and cool water will sink.

B. Cool water will rise and warm water will sink, creating a convection current.

C. The entire lake will stay at one temperature.
D. Energy will move only by radiation.
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Learning Target: | can read a passage to learn about thermal energy transfer (conduction, convection,
radiation) and then use the information gathered to answer multiple choice comprehension questions.

7. Engineers designing spacecraft must include materials that minimize both conduction and radiation
of heat. Why is this combination important?

A. To keep heat trapped by convection

B. Because space has no air to allow convection, so conduction and radiation dominate
C. To maximize reflection of visible light

D. Because only convection can transfer energy in space

8. If all three types of heat transfer suddenly stopped on Earth, which process would be affected first?

A. The movement of air and ocean currents B. The warming of metal objects
C. The absorption of sunlight by surfaces D. The heating of rocks underground

9. A student places a thermometer in front of a campfire without touching the flame. The
thermometer temperature rises. Which statement best explains this observation?

A. Energy moved through direct particle contact.

B. Energy traveled through electromagnetic waves.

C. Heat moved through convection currents in the metal.
D. Energy transferred through water molecules.

10. Which statement best synthesizes how all three methods of heat transfer interact in Georgia's
weather systems?

A. Radiation heats the land, conduction warms the air touching the surface, and convection circulates
the air to create wind patterns.

B. Conduction moves heat through the air, convection heats the ground, and radiation cools the
atmosphere.

C. Radiation and conduction only work in solids while convection happens in gases.

D. Convection begins first, followed by conduction and radiation.
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