LEP Model Lesson Plan – Seasonal Constellations

Materials

· A light source (preferably a light bulb, but a flashlight works as well)

· Globe 

· Pictures of some seasonal constellations (e.g. Orion)

· Star Maps

Curriculum Linkage

Senior 1 Science, Cluster 4: Exploring the Universe. 

S1-4-02: Observe the motion of visible celestial objects and organize collected data.

S1-4-05: Explain the apparent motion of the Sun, stars, planets, and the Moon as seen from Earth.

Learner Difficulties


There were many different learner difficulties highlighted in Rosalind Drivers book about learner difficulties in science. The first difficulty was the concept of how children understand light. Some students thought we could see objects because light “hits them”, and some thought that light hits an object, scatters and enters our eye. In a small way, the light that hits an object does light it up, but it is not the object that lights up, but that when the object enters the scope of the light, it enables our eye to perceive it as something other than black. This can be addressed in the classroom by using a flashlight and explaining how the light would be perceived from different viewpoints. We can also get the students to imagine, or even move around, to experience what people see from different parts of the world.


I found a very interesting idea about alternative conceptions, astronomy and age. The study found that the same percentage of 14 year olds had alternative conceptions about day and night as 12 year old children. The only difference was that they had better vocabulary. We must keep in mind that we cannot just get the students to learn terms, but be able to conceptually understand them and be able to apply them. When we teach, we have to be careful that we connect psychologically with the student to avoid this problem. 

Studies also found that the notion of relative sizes was not apparent in learning. This is a very important aspect to keep in mind, as we will be using models to teach astral bodies. Things to keep in mind would be:

1) The size of the earth relative to the stars

2) Distances between earth, sun stars

3) The movement of the Earth (orbit and spin) and the distance from Sun

4) The angle of direct sunlight

5) The apparent motion of constellations 

Analogies/ideas that could be used to help students understand these ideas are:

1) Let the Earth’s diameter be represented by the length of a single paper clip.  Link both 40 and 110 paper clips together. These represent the diameters of Red Dwarfs (average-size stars) and the Sun respectively.  Have one student grab each end of the line of paper clips.  Have students join hands and create a circle for each astral body.  This would allow students to experience the actual size of both stars and the Sun as compared with that of the Earth.   

2) The distance between the Earth and the Sun is denoted in terms of astronomical units (AU).  For our sake, we will let 1 AU = 1 meter (or 0.1 kms).  Have a student walk 1 meter in class and explain that based on our scale, they have just walked from the Earth to the Sun.  Then explain to the students that if they were to walk from the Earth to the next nearest star to us in the universe, that they would have to walk from Headingley, MB to Virden, MB (just about the border between SK/MB).  Wow! 

3) Draw a freehand circle on board. Get someone to measure radius on each side of center point. They will probably find a small percentage difference and not call it a circle. This is the same as earths orbit!! There is only a 1.03% difference in the radius measured from each side of the center.

4) Show students how the light on wall changes when we move the light up and down the globe. It is important to notice this has a huge effect on how people on earth see the light. The Sun is not actually under, or over earth (maybe mention tropics).

5) Have students consider the following situation:  You are sitting on a bus looking out your window at another bus that is parked right beside you.  If the other bus drives ahead and yours remains stopped, you get the feeling that your bus is moving backwards.  This feeling is apparent motion.

Overall, the notion of spatial relation seems to be the most difficult obstacle in teaching this unit and must be addressed as to not create new alternative conceptions.

Instructional Sequence

Experiential

1. Ask students to think of some constellations they can identify. Ask them if they can remember when they saw these constellations. 

2. Next, show students some images of the night sky from various times during a certain night, highlighting the motion of the stars across the sky.

3. Ask the students to explain why they see the stars move across the sky and how long this process takes.

4. Show students different pictures of the sky at the same time each night, but as it is seen in the various seasons.

5. Ask students why there is a difference at the same time each night.

OR

6. An alternate, and preferable, method is to have students prepare their own star “maps”. On earlier observation nights, students will have been shown how to locate stars in the sky, give rough estimates of where they are, and distances between them. Students should keep a lab book that includes various sketches of certain constellations throughout the first few weeks of class, noting where in the sky they see them. Also, they will be encouraged to take note of any other bright stars that they can see. These sketches will then be used as a discussion topic rather than simply showing students some pictures. If done over a long enough time period, differences in constellation locations should be noticeable. 

Psychological

7. Set up the light bulb in the middle of the room. Place the globe on the floor. Have students representing various constellations (perhaps the zodiac) situated in order around the room.

8. Ask students to imagine being on the globe facing the sun. Explain to them that this is what they see in the day. 

9. Discuss the idea of not being able to see the constellations “behind the sun”. 

10. Have the students then move to the “night” side of the globe. Ask them to look at the “sky” and explain what they can see, i.e. have them list the constellations they can see.

11. Next, move the students through the seasons, each time noting which constellations they can see at night. Have the students write down certain constellation they can “see” at each season.

12. Have students compare these constellations to the ones they were able to see on observing nights, noting specifically when they were able to see the constellations. 

Theoretical

It is convenient to divide the constellations into two groups due to the rotation of the Earth and its orbit around the Sun.  Some constellations never rise or set, and they are termed circumpolar.  The remaining are divided into what are known as seasonal constellations.  Which constellations are considered circumpolar and which are seasonal depends on your latitude.

Rotation:

· Explain that the Earth moves in a way that makes it look as if constellations are moving.  This is what is known as apparent motion.

· The Earth rotates from west to east, but the constellations appear to move from east to west, or “backwards” in direction from the real rotation of Earth.

· Constellations appear to “rise” when the Earth has rotated so that we can see the different constellations, and appear to “set” when the Earth has rotated such that constellations that are near or below the ecliptic are blocked by the Earth.

Orbit:

· Explain that the motion of the Earth in its’ orbit around the Sun is the reason why at different times of the year you can see different constellations.

· Each day, as the Earth continues to orbit, a few stars are visible in the east that were not visible the night before

· The sky seems to shift approximately 1 degree per day, which shouldn’t be surprising because there are 365 days in a year and the Earth’s orbit is circular (360 degrees).  This means that the shift in the stars and constellations we can see each night must be about 1 degree as well (360/365 = 0.986 degrees/day).

Below is the list of constellations as seen by people living in the northern hemisphere:


Circumpolar Constellations:

· Cassiopeia, Cepheus, Draco, Ursa Major, Ursa Minor


Spring Constellations:

· Bootes, Cancer, Crater, Hydra, Leo, Virgo


Summer Constellations:

· Aquila, Cygnus, Hercules, Lyra, Ophiuchus, Sagittarius, Scorpius


Autumn Constellations:

· Andromeda, Aquarius, Capricornus, Pegasus, Pisces


Winter Constellations:

· Canis Major, Cetus, Eridanus, Gemini, Lynx, Orion, Perseus, Taurus
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