Teacher Notes- “Seasons-Two Reasons For The Four
Seasons”

The seasons. Is there another topic as misunderstood, as
elegant, or as frustrating to teach?

Teaching the seasons to our students involves getting
most of them to let go of a commonly-held notion: that
how hot and cold we are is caused by how close we are to
the sun. Undoing that learning is difficult. And doing a
good job with this lesson means that you will have to do
more than just present this one lesson. To push those old
ideas out for good you’ll need to revisit this a few more times.

Materials per student/group:
1-Student Handout
1-Ruler
2-Calculators
Red and blue colored pencils
Ring stand and jaws clamp (optional)

Flashlight
Globe
And...
PowerPoint-Seasons
An orbiter would be a perfect compliment (item #WW63873M01 at
sciencekit.com), but they are pricey. (optional)
Beforehand:

1. Round up enough globes for students in groups of 4 to have one. The ones shown
in the PowerPoint slides are 12 inches across but any size will work.

2. If you’re using the PowerPoint, we put some hidden cues on the slides to help in
your presentation. In the lower left it states what’s on the next slide, and the red
dot in lower-right corner appears when the next click (or space bar tap) changes to
the next slide. That way your talk can flow from one thing right into the next.

3. Closing the blinds in your room will help students see the light on the globes
better.
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4. Keep a flashlight, globe, and stand setup for yourself up front so you can show
students what to do.

5. If you’re limited on flashlights or globes, or just want a simpler way of doing this,
you can have just 1 flashlight/globe set up that you the teacher operate in Part 1.
That’s not a bad way to do the lesson. In fact, it has some advantages- like being
quicker and requiring fewer instructions and therefore confusion. But students
won’t see up close how the light intensity changes, and won’t get the thrill of
doing it themselves.

6. The first PowerPoint slide is very simple- title on black. You might want to add a
seasonal picture or two to the background to spruce it up. If it’s larger than the
title, right-click it and go to “Order” - “Send to Back” .

Procedure:
1. Announce to everyone that you’re taking an imaginary field trip right now to the mall
(close your eyes if you want):

“But we’re not going for fun this time. We have business to do. We’re going to
talk to some unsuspecting shoppers about the seasons. See that clipboard in your
hand? | want you to ask 10 random shoppers what causes the seasons. After
you’re done and everyone reports back, we’ll discover that almost everyone is
wrong.

Class, the cause of the seasons is one of the most misunderstood things in all of
science. Most people, even the super intelligent, think that we experience
summer when... (earth is closer to the sun), and that we experience winter
when... (we’re further away). Makes sense, but it’s not true.

We can disprove it right now with two statements. Ready? When it’s summer
here, what is it like in Australia? (winter). So how can the thing that causes us to
be hot cause them to be cold at the same time?

The other thing is even more devastating. You know how it’s always cold here in
January? Well, it turns out that January 4" is when earth is the closest to the sun
(~91,000,000 miles) it will be on its journey around the sun (its orbit is slightly
eccentric, or oval, causing this effect). And 6 months later, in the middle of

summer, is when we’re furthest (95,000,000 miles)*".

2. Go right into filling in the blanks next to “1.”. The sub- o
points below it are meant to reinforce the first, most iiloane: W8

|mp0rtant idea- the earth’s axis is t”ted_* «Is the result of a massive _collision | perhaps

the same one that created the _Imoon

3. Have students label the equator, axis, latitudes at 15, 30,
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and 45 north and south, north and south pole on their earth maps. Notice the arrows,
indicating sunlight coming from the right.

4. Now it’s time to use the flashlights. First, make sure you have everyone’s attention.
Students not listening have no business touching = ——
anything. The concept we’re about to show is simple, Flashlight is

parallel with table

but it still needs to be done properly.

Have each student group clamp the flashlight in the
jaws of the utility clamp and set it parallel to the table.
Then move it 20 centimeters away from the globe, :
which should have the northern hemisphere leaning Lean the northern hemisphere
towards it. It also works about as well if students just el
hold the flashlight in their hands about 20 cm away
from the globe as they do the next step.

5. Turn off the lights and ask students for their attention:

“Now that our flashlights are ready, let me demonstrate what | want you to do,
and how to do it. Watch as I loosen the nut holding the clamp and then slowly
slide it with the flashlight up and down the post. Notice I’m not moving the ring
stand base or the globe, just the height of the flashlight. (demonstrate). Now,
when you do this, what | want you to notice is when the circle of light on the
globe is smallest and when it’s the largest. You’ll notice as you move it from the
north pole slowly and steadily to the south pole that the beam of light keeps
changing size. Again, when/where is the beam of light biggest and smallest.
Ready? Go ahead and do that now.”

6. Walk around the room and make sure students are doing what you asked the way you
asked, and are noticing the beam is most focused/smallest around 15° north, and most
spread towards the poles, especially south.

7. In the next few PowerPoint slides the size of a beam of light beginning at 15° north
and 15° south are compared mathematically. It’s best to have students just watch the
screen (or listen to you) and copy these notations on their handout. 1t’s a much easier
and neater process when everyone is using the same numbers (believe us- it doesn’t
work nearly as well when each group uses their own observations and numbers!)

8. Here is a summary of those results: when the northern hemisphere leans towards the
flashlight and the beam begins at 15° north, it stretches to 38°. In other words, it
covers an area of 23° (the difference between the numbers). When you get to this,
have students take a red colored pencil and shade that same section on their papers.
When the same flashlight is adjusted down so the beam begins at 15° south, it
stretches to 48° south. The difference between those is 33°. Have students shade this
part of their papers blue.
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N x 100 =

33 B o= 44%

(end of Teacher Notes preview)

When you plug those numbers into a comparative
math formula (33-23/23 * 100), you get 44. What
that tells you is that beam number 2 in the
southern hemisphere is 44% bigger, or more
spread, than beam 1. Put another way, in both
cases the same amount of “heat” from the sun was
broadcast to 2 places. Which area is going to be
warmer- the one under the smaller, focused beam
or under the larger one? (hint-not the second)

Come back and visit InteractiveScienceTeacher.com and for just .99¢ you

can download the entire set of Teacher Notes right now, along with:
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¢ Student Handout ¢ Drawings & Pictures ¢ Quick Notes

! Teacher Quick Notes- “Seasons”

Seasons

Materials per student/zroup:

Twofctors ool ' seasons - T P s T Eandour “Smdent Handout Szasons™ (located in the Resources folder)
1-Rular
I — 2T syt e v
Bt gl 2-Caleudtors
‘ Fed and blze colosed pancils
Iy T et of & A g s o e 1.Tilt- Blanks. Comparing Morth And  Drawing-Earth-Landm.., Drawing-Earth-Unshaded s .
Riag stad aad jaws clamp {eptional)
o s e e 24 South Beams Shaded Roag e E
Glone

- B eyt 1 e s 1 T s

sy woery post

Aud
‘PowerPoint Seasons (Iocated i Resources falder, optional)

Ax orbiter would be a gecfect compliment

Procedure.
Flashlicht And Globe  Flashlight Clamped Globe Giobe With Eqautor & T Fulling i the blaks on tle student sheet next to 1. dealing with eardy's tited anis
Ais
2 1. Have students label the equator, auss, latitades at 15, 30, and 45 north and south,
. Lot and south pole ot their sardh maps.
e 3. Have sach student zroun clammp the flashlizht i the faws of the wtliy clamp and st it
o 20 centimeters awsy from e lobe. which shoald have the northern hemisphare
leanim towands ic, It aiso works about as well [f Snudents just oid the flashlight n
their hands
Homework Question  Homework Question Homework Question  Light On Northern-Dark 4. Have students now move a flachlight beam up and down the globe. noticing where
Tl 1-Ma Tilk, 1 2-Ho Revalution the beam is smallest and largest (most spread).

Use the PowerPoint slides to compare mathematically the size the size of the beams at
15° zorth and 15° south.

6. Have students shads with r2d and blue the areas of the north acd south coverad by the

& e, just ke en the PowerPomt slide.

7 C

7. Now move onto point 2. and fill m those blanks for revolution.

Light On Morthern-Light ~ Licht &n Southern-Dark ~ Light On Southern-Light  Setting Up Flashiight Have them draw ax. equator and axis ou he 4 earths below the revolution blagks.

o

9. Putazrows in between the earths to note the earth moving around the sun

Summarize the lesson with the 2 s@tements on the top of the back
11 Homework- do the matching section (for fim) and then the 2 “what if” questions

Lisally leave 5 micates for students to play with globes flashlights to help them with
their answers.

T (TR Sclence Teacher=
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