Karima Hassan
Moon Unit Activity Plans
Curriculum, Assessment, and Instruction in General Science
4/8/05
Nationally Validated Curriculum this came from: Project ASTRO/Astronomical
Society of the Pacific
Group to be Taught: 6th grade, 54 students (3 sections of 18), varied ability levels, some
ADHD students and a few language and decoding issues, but no severely learning
disabled students.
Relationship of this lesson to the unit: This is in the middle of the Moon unit, although
they haven’t gotten much content yet. They have filled out a preliminary survey to
identify what they think happens in terms of Moon phases and the relationship between
the Moon, Earth and Sun. They have just completed a two-week moon observation period
that they noted the changing appearance and position in the sky of the moon over that
time period.
Massachusetts Frameworks Strand and Learning Standard:
Earth and Space Science Learning Standard #9: Describe lunar and solar eclipses, the
observed moon phases, and tides. Relate them to the relative positions of the earth, moon,
and sun.
Day 1 Concept:
1. The Moon goes through a predictable cycle of changes in its apparent shape, called
“phases.”
Process Skill: Modeling. I would not address the strengths and weaknesses specifically
of different models, really I just want to get across that models can help some people to

understand things better and so it is a good strategy, especially for those visual learners. I
certainly wouldn’t discourage a discussion involving strengths and weaknesses, but that
wouldn’t be my focus.
Science Habit of Mind: Be curious. Be careful and accurate in observations.
Other Subject Area Objectives: Math can play a large part in this process of learning
about lunar phases, the predictable pattern of the moon’s phases can be explained
mathematically and they can then determine what the moon phase would be on any
specific date in the future, based on their current data. I would address this during the
observation period, because there will be students who make observations at a location
other than their chosen spot. In the explanation of how to add those observations to their
horizon drawing, I will address how to make a scale on their drawing as well as how they
could predict what future phases would look like. For those students who need a stretch I
would address how they could predict even further into the future. They are also dealing
with conic sections, which is quite and advanced mathematical concept, but is quite
clearly illustrated by the light shining on the moon. It could act as a good introduction to
the concept. This would occur in math class at a parallel time frame.
Session Length: (2) 40-minute periods (two days)
Materials needed: per groups of 18 students
18 Styrofoam balls
18 pencils
A clamp lamp (or lamp with no shade) with a very bright bulb (200 watts at least)
A dark room
48 lunar photographs (6 sets of 8 phase photographs)

TIME
DAY 1
9:00 to 9:10

9:10 to 9:20

PROCEDURE
Students will arrive with their horizon drawings including
moons from their two weeks of moon observations. I will post
all of their drawing on the walls and have them do a gallery
walk to see what everyone else had for moons on their horizon
drawings. I will ask them to take note of any similarities or
differences between each of the horizon drawings and write
them in their science notebooks.
We will discuss any patterns that the students observed in the
appearance of the moon and its position in the sky. Can we
brainstorm some reasons that explain why it’s appearance
changes? How about the position in the sky, I will record this
on chart paper for reference over the next several classes.

Expected answers/misconceptions/guiding questions:
A. It got bigger.
B. More was lit up.
C. Why? The earth’s rotation on its axis.
D. Why? The earth’s rotation around the sun.
E. Why? The moon’s rotation around the earth.
F. What about why it changed positions in the sky?
G. Is the motion of the moon from west to east over two
weeks, caused by the same thing that makes it bigger?
H. How many ways does the moon move?
I. Why does the sun rise and set each day?
J. Does the moon rise and set each day? Is it the same
reason as the reason the sun rises and sets?
9:20 to 9:40
I will break them into their research groups of three that have
been established for this semester and have them make
predictions about what will happen for the rest of the month. I
will distribute the lunar photographs to each group of three and
have them tape them down in the order that they have already
observed and then fill in the rest of the month. I will explain
that tomorrow they are going to find out if their predictions are
correct by modeling the moon phases themselves.
HOMEWORK Use your knowledge of moon phases and our class discussions
to come up with a plan using items from the science lab of how
you would model the motion of the earth, moon, and sun to
show the moon phases.
Day 2 Concepts:

NOTES
Recognizing
Patterns

Predicting.
I would have
preferred to do a
full prediction for
the entire month,
but it’s too late so
half will have to
do.

1. The Moon is a sphere and reflects the Sun’s light. Therefore, only half of the Moon is
illuminated at one time – the half turned towards the sun.
2. The Moon’s phases occur because we see only portions of the Moon’s illuminated
side, depending on the Moon’s position relative to the earth.
DAY 2
9:00 to 9:10
9:10 to 9:20

9:20 to 9:35

9:35 to 9:40
Homework

The students will arrive and be asked to get into their groups
immediately, take out their taped lunar photographs and a
pencil, and then look up so I know they are ready to proceed.
When they are ready, I will explain that they have three things
to use to try to model the phases of the moon and figure out
why they happen in the order that they do. There is a lamp that
cannot move (with a little safety talk about the hot light bulb), a
Styrofoam ball that they can stick on their pencil and their head.
They now have to explore in their groups, trying to figure out
the lunar phases using those three items.
I will stop them for a moment and at this point I will ask the
students share what they have done so far. This is a good time
to get the students to help each other identify that the sun is the
lamp, the earth is their head and the moon is the Styrofoam ball.
Now I will let them continue and say that if they think they’ve
figured some things out to draw a diagram of the moon phases
with the earth and the sun in the picture. (i.e. positions of the
sun, earth, and moon at each phase)
Facilitating Questions? What does each item represent? Why
did you choose them? Do these represent the real distances?
Why or why not? How will that affect your model? For full
moon phase, if they are lined up like an eclipse, I can ask them
if both of those positions (new and full) can be the same phase?
So what is getting in their way? What are the factors that
change the moon’s shape? (i.e. is it the rotating on axis or the
orbiting?)
Assessment questions (for individual groups): Show me new
moon? Show me first quarter, etc.? I will make sure that they
know I want them to show me the correct direction.
With 5 minutes left I will reconvene the class, and have some of
the groups share what they found and model it on front of the
class.
Try to draw a diagram of the phases of the moon with the earth,
moon and sun in the diagram.

Modeling – I will
circulate and
observe, but not
offer assistance yet.
Maybe just ask
which of the three
items represents
what.

Day 3 Concepts:
1. The Moon is a sphere and reflects the Sun’s light. Therefore, only half of the Moon is
illuminated at one time – the half turned towards the sun.
2. The Moon’s phases occur because we see only portions of the Moon’s illuminated
side, depending on the Moon’s position relative to the earth.
Process Skill: Communicating, particularly how to ask a good question.
Science Habit of Mind: Offer reasons for findings and consider reasons suggested by
others.
Session Length: (1) 40-minute period
TIME
DAY 3
9:00 to 9:15

9:15 to 9:25

PROCEDURE
Check to see that students have brought their homework and
then split them up into their groups from the last two days. Have
them compare their results and let them know that everyone in
the group needs to be able to explain to the class what is on the
drawing and why.
I will facilitate a discussion about the phases and allow one
group to present what they have for an explanation and diagram.

9:25 to 9:40

Before I hand out the sheet with the two diagrams of moon
phases, I would have them use the simulator (that you are
providing the url for) to get them familiar with the names of the
phases and to assess their current understanding. After handing
out the sheet I will ask someone to explain the difference
between the two graphs.

Homework

Journal prompt: I think a solar eclipse is…
And I think a lunar eclipse is… (3-6 sentences for each)

NOTES

Did other groups
get anything
different? Does
anyone from
another group have
anything to add?
Do you have
questions for this
group?
What do you notice
about the bottom
diagram? (Moon is
the same in every
position) So why
does it look
different?

Day 4 Concepts:
1. The Moon is a sphere and reflects the Sun’s light. Therefore, only half of the Moon is
illuminated at one time – the half turned towards the sun.
2. The Moon’s phases occur because we see only portions of the Moon’s illuminated
side, depending on the Moon’s position relative to the earth.
Process Skill: Communicating, particularly being able to work together as a group and
come to a common conclusion. Take in all of the input from group members and form a
concensus.
Science Habit of Mind: Offer reasons for findings and consider reasons suggested by
others.
Session Length: (2) 40-minute periods (two days)
TIME
DAY 4
9:00 to 9:15

9:15 to 9:20

9:20 to 9:40

PROCEDURE
As a class, who wants to share what they think a lunar or solar
eclipse is? Chart paper, what we think it is and why we think it
happens.

NOTES

Accessing prior
knowledge.
Identifying
misconceptions.
This time as a class each student will stand around the lamp in a This will be a good
semicircle with his/her Styrofoam Moon and we will review the quick assessment to
phases of the moon. I will call out “New Moon,” “Crescent,”
see where students
Gibbous,” “First Quarter, “Full,” etc. as a warm up activity for
are with
the eclipse modeling.
understanding.
(Who is leading
and who is
following)
I will then let them practice a little bit more with their sheets or
If they get it right
get together with their groups and try to figure out what the
away, ask them to
positions would be for a lunar eclipse or a solar eclipse, based on predict how often
the ideas that we came up with on the chart paper. Test out the
there should be
possibilities and see if they work. We will continue when we
solar and lunar
arrive the next day.
eclipses. What
phase of the moon
does it have to be in
to have a solar
eclipse/lunar
eclipse?

DAY 5
9:00 to 9:15

9:15 to 9:40

Homework

Students will have the first fifteen minutes of class to work in
their groups and get ready to report back to the class about the
positions of lunar and solar eclipses and how frequently they
should occur.
I will lead a discussion about eclipses and invite the groups to
get up and demonstrate each one, and also report back about
how often they should occur. We will get to the question of
which one people will be more likely to see. What are the
factors? Then we will get out the hula-hoops to demonstrate.
We may need another day of eclipses, but I will give them the
assignment to write another journal entry. What do I know about
lunar eclipses now? And What do I know about solar eclipses
now?

An additional day
could include using
the simulator to
create eclipses
or exploring trying
to predict the moon
phase on their next
birthday.

Grading Rubric:
At the end of the entire moon unit, they will be required to hand in their horizon drawing
as well as answer their report questions. They were given a very specific rubric for their
horizon drawing and they did a rough draft, graded their own rough draft and were then
given a new rubric for their final draft drawing. They are also given a rubric from the
entire moon project to give them a very clear idea of what is expected from them.
Attached are those two rubrics. Their class participation and group work goes into a more
general grade for the semester, so I would be taking notes on preparation and group
participation throughout the unit.
Reflection:
I very much enjoyed teaching this moon unit. While I participated in all aspects of the
unit, the lessons that I specifically taught for the purposes of this class were the modeling
day and the lunar photographs day. On the modeling day, I was actually surprised at how
quickly the students managed to figure out new moon and full moon. After seeing that, I

was then surprised to see how hard it was for them to determine the rest of the phases.
Another thing I noticed was that they were just as happy to go in the incorrect direction
as the correct direction. I had to ask some questions to lead them into wanting to do it in
the correct direction. All in all I thought the moon unit was great. I think that the
activities really addressed the needs of almost any learning style that I can think of. I also
was amazed by the amount of the students who really “got it” in the end, given the
abstract nature of much of the material. Attached below are the report questions as well
as the final project grading rubric.

Moon Report Questions
You should write 3-5 good sentences to answer each question fully. Your answers must
reflect your data accurately. In other words, there should not be contradictions between
your answers to these questions and your data. Good luck and remember to be precise.
1. Describe how the appearance (shape) of the moon changed during the observation
period.
2. Describe how the position of the moon changed from night to night during the
observation period. (consider both azimuth AND altitude in your answer) Use specific
data to support your answer!
3. Did the moon appear to be getting relatively closer to or relatively farther from the
setting sun during the observation period? Remember the sun was always in the west
having already set during your observations. Explain why you think this pattern of
movement happened. What made the moon move in this way?
4. If you measured the azimuth and altitude of the FULL moon every hour for ten hours
one night, would the motion of the FULL moon across the sky be in the same direction
as the motion that you have observed every night over a 14 night period? Why or why
not? Remember to describe the moons motion in terms of changes in both it's azimuth
AND altitude!! This is a complex question. Basically, if you stayed up late one night and
watched the FULL moon's position and recorded data every hour, for five hours, in what
direction would the moon move? What causes this motion?
5. Then, if you were successful in taking nightly observations, once a night, every night
for ten nights, in which directions would the moon move? This is essentially what you
were asked to do for your journal. Use specific data to support and explain your answer.
Remember to describe the moons motion in terms of changes in both it's azimuth AND
altitude!!

FINAL GRADING RUBRIC
Student Name__________ Date________

Moon Unit Final Evaluation

Comments:

1. Large Format Drawing : (25 pts.) __________
• reference points (trees, houses, islands...) no objects less than 1.5 meters tall.
• south centered with east and west clearly and accurately indicated
• no objects other than the moon above the half way line
• every moon drawing included for each time that you actually observed the moon
• your name and science section clearly indicated in PPF on the back edges so that they can be read
when rolled up in either direction

2. Ten Moon Observations : (10pts.) _________
• these moon observations are each to be recorded in your journal
• if it was cloudy and you could not actually see the moon while at your sight or you had a “good”
reason you will receive credit for that observation.

3. Moon Shaded Properly : (10pts) _________
• shade only the portion which you cannot see using black ink.

4. Drawing Data : (10pts) _________
• on the large format paper you should neatly write the date as well as the azimuth and altitude as
an ordered pair (az,al) below each moon that you drew on the poster

5. Journal Pages : (15 pts) _________
• each entry should include a drawing of the moon’s shape, the date, the color of the moon, the
weather, the azimuth and altitude as well as any notes about the observation
• if you are unable to make an observation for any reason, you should explain this in the journal.
You must include every day of the observation period in your journal.
• you may get extra sheets and do a final draft of the journal, however, this is optional.

• you MUST turn in the rough draft or “field” sheet as well which should be legible and neat.

6. Report Questions : (20 pts.) __________
• your answers to these questions should reflect the DATA that you gathered. If you describe a full
moon on the first day of observations but recorded a crescent in your journal that would
contradict your data and therefore be wrong.
• you need to include as much detail as possible in your explanations and answers. Try to use
specific examples to support your statements. Try to explain your answers to the reader, me, as
though I have never seen the moon.
• these answers should be neatly typed and proofread and spell-checked to the best of your abilities.

7. Overall Presentation : (10 pts.) _________
• this project needs to be bound and presented in a neat manner.
• there should be a table of contents and a cover page.
• try to have the presentation of this project reflect the amount of work that you have put into the
data collection and report writing.
8. Late Penalties : (5 pts. per school day) __________
• these will not be negotiable. You will have been given a solid week to prepare this report after you
have finished collecting the data. Try not to be late!

Final Grade________

