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Description

This discrepant event will demonstrate how celestial bodies interact with each other and how a person can draw false conclusions by only looking at one part of an event and not the event in whole. 

Materials

This presentation requires:

· A computer with a video projection hook up

· Copies of the attached handout for each student

· Software capable of creating an animated simulations
OR
A copies of pre-made simulations/video footage

Curriculum

This discrepant event fits in with cluster 4 of the Senior 1 general science curriculum.  This cluster is entitled Exploring the Universe.  The following are some of the objectives stated in the overview for this cluster:

· Students observe and locate visible celestial objects

· Students develop an understanding of the origin, evolution, and components of the universe

· Evaluate the impact of space science and technologies in terms of their benefits and risks to the human race

Each of these objectives is touched on through the presentation of this discrepant event.  The first two points are the crux of the event and the third point is introduced through the extensions of the event.

Looking more specifically as to how this discrepant event fits with the curriculum, the following are specific learning outcomes (SLOs) which are directly, or through extension could be, addressed by this presentation:

· 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.

· S1-4-08: Differentiate between the major components of the universe

· S1-4-11: Evaluate the impact of space science and technologies in terms of their benefits and risks to humans

The inclusion of many of these SLOs is dependent on the extrapolation of this discrepant event to other investigations and discussions.  These extensions will be explained later in this document.

Safety

There are no safety considerations to be addressed with this presentation, as it does not involve the use of any materials that pose a risk to the students.

Procedure

1. Introduce comets with pictures.

2. Ask students to identify parts of a comet.

3. Ask students which way a comet is heading given a picture.

· Record student’s prediction.

4. Pass handout for students to predict where comet tails go.

5. Show an animation of comet.

6. Ask students to think and explain why this happens.

7. Explain to students why the tail always faces away from the Sun.

8. Show second video of solar flare pushing the tail.

9. Why does a comet have a tail and not say the moon? (extension)

10. Explain the composition of the tail.

11. Show students a picture of anti-tails (extension)

12. Why does the comet have 2 tails going in different directions?

· Explain the anti-tail.

Theoretical Background

The composition of a comet includes dust, frozen gases (large amounts of H2O), and various organic particles.  As a comet approaches the Sun, the comet will sublime from the heat of the Sun releasing particles.  These particles expand into an atmosphere called the Coma.  The size of the Coma becomes even larger than the biggest planet (Jupiter).  Solar winds are blow these particles back causing a tail to appear.  The tail always faces away from the sun because solar winds emitting from the Sun create the tail.  This means as a comet is moving away from the sun the tail is actually in front of the comet.  Comets have two tails: the Ion Tail and the Dust Tail.  The Ion Tail is composed of plasma (ionized gases) and caused by solar winds.  The Ion Tail is blue in color and always faces away from the sun.  The Dust Tail is composed of dust and gases from the comet nucleus.  The Dust tail is the easiest to see because it reflects sunlight causing it to shine.  The Dust Tail is usually slightly curved facing away from the sun.  The reason for the curve is because the Dust Tail shadows the comet’s curved orbit slightly.

Solar winds are caused by Solar flares and coronal mass ejection.  The characteristics of solar winds are the velocity, density, and magnetic field strength.  Solar winds emit from the Sun’s Corona region.  The temperature of the Corona is so hot that it cannot be contained by the Sun’s gravitational pull.  It is still not understood why coronal gases are accelerated to velocities as high as 800 km/s.  Solar winds vary in speed; winds can range from 300 km/s over Streamers to 800 km/s over Coronal Holes.  Solar winds are also responsible for storms in the Earth’s magnetosphere.
Extensions

There are a few ways one could extend this discrepant event, as were aforementioned in the Procedure section of this document.  Topics for further investigation and discussion could include why planets don’t have tails and why comets have antitails.  Another extension could be investigating the correlation between comets and natural disasters on Earth.  While the first two extension have clear scientific explanations and can be fairly easily explained, this third extension is still a theory in its infancy.  It is however, a very interesting topic and there is evidence to support the notion that comets passing by Earth cause disasters, such as the recent tsunami, to occur.  This particular extension requires the learners to further explore the connection between celestial bodies, and although it may raise more questions than it answers, it’s an interesting, relevant topic for students and it works to achieve some of the objectives and SLOs of the curriculum.

Conclusion


The Comet tail discrepant event is presentation to use in a senior 1 classroom.  It is a graphical way to get students to see a bigger picture.  It also shows students that one picture can be interpreted many ways.  In a more scientific context, it can be extended that we should test our hypothesis more than once.  The presentation provides an opportunity for the teacher to use the POE (Predict, Observe, and Explain) model of instruction.  Students predict the direction the tail will be as it moves around the sun.  Then they observe what actually happens and attempt to explain the results.

This event is discrepant for a number of reasons:

· The students will wonder why the tail is not directly behind the direction the comet is moving in.

· The students will not expect solar winds from the sun.

· The students will not expect an anti-tail.

An analogy would be useful to reinforce the students understanding of this discrepant event and allow the students an opportunity to make sense of the results on a psychological level.  For example we can make an analogy of a flag and the wind blowing at it.  Whichever way the wind blows the flag moves in the opposite direction.  Because the sun is always blowing solar wind the comet tail gets pushed away from the sun no matter where the comet is.
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