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SED 553  Summer 2000

Resource Card Project

This project consists of 20 resource ‘cards’ from various sources to use as possible class activities.  As a fellow in the GK-12 Fellowship Program during the next school year, I will be assisting teachers at all three levels in the Portland School District starting in September 2000.  I will spend two months each at the high school, middle school, and elementary school levels.  Thus, the resources I have found for this project are a mixture of different grade levels, but are all related in some way to physics or earth sciences, the areas which I will be involved in.  Certain criteria were sought out in finding these resources according to the assignment.  It should be noted that cards 16-20 are meant to be combined into one instructional unit, as they are all closely related.

Resource Card # 1

Source:  Caffey, Patrick  Research Using Netscape and an Almanac  1995 NESEN Teacher Summer Workshop, http://ucaswww.mcm.uc.edu/geology

Topic:  Climatology (middle school level)

Idea:  Students use the internet and an almanac to investigate how climate varies around the world.

Oregon Content Standards:  This lab would be used to fulfill the ‘dynamic earth’ curriculum goals, particularly having the student understand changes occurring within the atmosphere.  The benchmark would be to ‘describe the patterns of seasonal weather and climate.’

Use: 
To allow the student to gain experience in using the internet and an almanac, two extremely important sources of information.  These two information sources are used to find temperatures and latitudes of several cities, and help students understand the cycle of the seasons on a global level.  Thus, the activity uses computer technology to investigate a common climate characteristic.  Use of the internet will hopefully motivate the students to become more interested in climatology and weather in general.


The activity itself is straightforward, and assumes that students have learned about the Tropics of Cancer and Capricorn, the equator, and the earth-sun system in general.  For different seasons of the year, students will guess what the temperature would be for various locations around the world, and use the internet and almanac to find temperature data for different seasons in these locations.  Northern and southern hemisphere cities will be explored as well, in order for students to gain an understanding of how seasons are reversed between the two.  Students might record the information in their own tables designed by themselves, or on a worksheet handed out to them at the beginning of class.


This would be a great activity to include in a unit studying the causes of the seasons, as well as what affects global climate during different times of the year.  A possible topic to follow this one might be a discussion on the smaller scale climate variables (proximity to oceans, mountain ranges, etc…) throughout the world.

Materials:  Almanac and computer with access to the internet (ideally one for each student, or enough for students to work in pairs), and a map of the world with latitudes and longitudes.

Modifications:  Students could record their findings on a world map, by writing the temperatures at different seasons on it (and enhancing map comprehension skills).  A globe could also be incorporated into the activity, especially if model-based earth-sun labs have been done previously.

Resource Card # 2

Source:  Internet-Based Science Lessons: Analyzing Hurricane Andrew  School Science and Mathematics, Vol 98 (1), January 1998, p. 38.

Topic:  Meteorology (middle or high school level)

Idea:  Students use the internet to study images of Hurricane Andrew from weather satellites.

Oregon Content Standards:  This lab would fall under the ‘dynamic earth’ curriculum goals, specifically to explain changes in the atmosphere.  The benchmark would be to ‘describe patterns of seasonal weather and climate.’

Use:  
To allow students to become familiar with viewing and describing how hurricanes change appearance over time, using image processing to analyze images, and measuring the diameter, area, and velocity of a hurricane.  All of this is done using the internet and a particular computer program; thus this activity is almost entirely computer technology-based.  It will allow students and opportunity to gain hands-on skills using the internet to scientifically analyze a weather event.


Basically, the students observe satellite images of Hurricane Andrew, and write a report, complete with sketches, describing how hurricanes move and change their appearance over time.  Other investigative activities for hurricanes might include:


- geographic features obscured by the hurricane’s clouds


- detailed latitude and longitude analysis of storm location


- calculation of the speed and area of the storm


- comparison of the storm’s area to that of the state of Oregon


This is a great activity to get students excited about not only meteorology (all kids love hurricanes!), but also using the internet to download useful and fun science information.  It could be useful during any unit dealing with weather, climate, or the atmosphere.  However, students should have covered the basics of what causes weather (particularly severe storms such as hurricanes) before this lab so as to understand the forces at work behind Hurricane Andrew.

Materials:  Computer with access to the internet, as well as the installation of a particular scientific software program to analyze data (in the attached lab, the software is the Xerox PARC Map viewer).

Modifications:  Students could do the same procedure on other large-scale events besides hurricanes, such as winter storms, thunderstorms, or satellite images of forest fires and dust storms over deserts.  The same idea behind this lab could also be used to teach about maps and map projections (i.e., having students measure distances and areas in the satellite imagery).

Resource Card # 3

Source:  Jones, Gail; Carter, Glenda  (1995)  Weather Folklore: Fact or Fiction?  Science and Children, September 1995, pp.19-20, 51.

Topic:  Meteorology (elementary/middle school level)

Idea:  Students survey family members for ‘weather folklore’ sayings, then try to prove or disprove the sayings by simple experiments.

Oregon Content Standards:  This lab could be utilized to ‘use concepts and processes of evidence, models, and explanation’ or to ‘explain changes in the atmosphere.’

Use:  
This lab does a great job of teaching scientific inquiry, and uses an informal method of instruction  It allows them to think about how they might prove or disprove hypotheses.  The idea is for students to collect saying of weather folklore, and devise methods to test them.  It might be as simple as observing the weather at certain times of day and keeping a record, or observing vegetation or animals/insects as certain times of the day or following certain types of weather.  It is a versatile activity that can be varied to accommodate virtually any grade level, depending on how in depth the teacher wants to get.

One of the neatest things about this activity is that it involves integrated learning strategies and strengthens the home-school relationship while at the same time making science relevant and fun to students.  Part of the procedure is to collect weather folklore from parents, grandparents, and other relatives and to make a record of them.  Students could classify their findings and see if certain stories are more or less common than others.  Students can design experiments to test the folklore, and make a list of the things they might need for their experiments, without actually doing them.  It would be desirable for students to have had at least the basic knowledge behind the causes of the weather before tackling this lab, and it could be included somewhere in the middle of the end of a weather unit.

By the end of the activity, students will likely become more ‘weather wise’, and gain an appreciation of the history and cultural value of weather folklore (as well as its unreliability!)

Materials:  An active mind is all that is required!

Modifications:  The teacher could present weather folklore saying from other parts of the world or the country, and ask students to find themes or differences between them or the sayings they found themselves.  Students could ponder the reasons behind the differences, and think of ways to prove or disprove folklore from other parts of the world too.  Students could also use their creativity come up with their own weather proverbs applicable to wherever they live.  These modifications could even be categorized under social studies and language arts.

Resource Card # 4

Source:  Stevermer, Amy  (1999)  Coastal Threat: A Story in Unit Conversions  PUMAS (Practical Uses of Math and Science) website, Jet Propulsion Laboratory, http://pumas.jpl.nasa.gov.

Topic:  Ecosystems, environmental degradation (middle school level)

Idea:  Students use mathematics to investigate effects of oil spills.

Oregon Content Standards:  This lab could cover content standards in two different areas: Life Science (‘explain the interdependence of organisms in their natural environment) and Earth and Space Science (‘explain changes in occurring within the hydrosphere of the earth’).

Use:  
This lab provides an excellent way to demonstrate the usefulness of science to everyday life (applications), especially here in Oregon.  It involves using mathematics to put the New Carissa oil spill off Coos Bay in 1999 in a perspective that students can understand and relate to.


Basically the activity is an exercise in applications of mathematics.  Students convert the number of gallons spilled to cubic meters, and figure out how much space this would occupy; knowing how thick a layer of oil is on water surfaces, students then calculate how large the slick would be in area.  All of this helps to put the disaster in perspective, especially for Oregon students who have heard about the New Carissa over the months on television and the newspapers.  Students can also build their own ‘model’ of an oil spill using water, beakers, and a cookie sheet.


This activity would be appropriate during a unit on ecology or environmental degradation.  It is also a good exercise in density, volume, and unit conversions. As such, students would need a solid mathematical foundation in these concept before participating in this lab.

Materials:  Calculator, water, cookie sheet, beaker.

Modifications:  The teacher could discuss how ocean currents near the shore distribute oil, and how different forms of wildlife are affected by such ecological disasters.  Also, information on other infamous oil slicks around the world throughout history could be presented, and similar calculations performed on those cases.  These modifications could help to fulfill a content standard on ecology or environmental awareness.

Resource Card # 5

Source:  Foster, James  (1998)  Snowmelt and Floods   PUMAS (Practical Uses of Math and Science) website, Jet Propulsion Laboratory, http://pumas.jpl.nasa.gov.

Topic:  Climatology, density and volume (high school level)

Idea:  Students use mathematics to investigate the effects of snowmelt in river basins.

Oregon Content Standards:  This lab gives an opportunity for students to ‘identify the structure of the earth system and changes that can occur in its physical properties’, with a particular benchmark being to ‘distinguish among rates of change from sudden and cataclysmic to extremely slow.’  Another content standard relates to explaining ‘changes occurring within the lithosphere.’

Use: 
This lab is a mathematical exercise that demonstrates applications of both science and mathematics.  It refers to the disastrous flooding of the Red River (northern Midwest) during the spring of 1997, and gives students a good, practical sense of how snowmelt affects river levels.  The exercise centers around students’ calculating the volume of water stored in the Red River Basin.  Students also speculate on the nature of the flooding and how it affected northern North Dakota later than southern North Dakota.  The exercise goes on to discuss the various elements of yearly snow pack and how it is important as a water source.


This is a great exercise in unit conversion, volume, and density.  It could be incorporated into any unit dealing with river systems, climatology, or topography. It seems to be versatile and could be followed or preceded by any lesson dealing with these topics.  Again, the student would need a solid base in the above mathematical concepts in order to complete the lab.

Materials:  An inquisitive mind and a calculator.

Modifications:  The same procedures could be applied to other watersheds around the country, especially the Cascade Mountains/Willamette Valley region here in Oregon.  Students could also try to predict how river levels would rise in the spring due to various imaginary amounts of snow throughout the winter.  This could apply to unifying content standards such as the nature of change in earth systems.

Resource Card # 6

Source:  Mebane, Robert; Rybolt, Thomas  Storing Heat From Melting Ice  Everyday Material Science Experiments – Water and Other Liquids, 1995 21st Century Books, pp.31-33. 

Topic:  Heat and thermal energy (middle/high school level)

Idea:  Students investigate how air and water store heat differently by observing melting ice cubes.

Oregon Content Standards:  This lab could be used to ‘describe chemical and physical changes’ in matter.

Use:  
This lab can be used for teaching scientific inquiry.  It investigates the rate at which two ice cubes will melt; one in water, and the other on a wet paper towel.    


After crumpling a paper towel and soaking it in a bowl of water, students will fill a plastic cup half full with water and allow it to sit until it is room temperature.  Then one ice cube is placed on the water, the other on the wet paper towel, and observations are made at 5 minutes, 10 minutes, etc.  Students will notice that the ice cube in the water disappears faster than the one in the air.


This lab is perfect to include in a unit on heat capacity, and is easy and cheap to do. It would be a great lead-in to a detailed discussion on how different substances have different heat capacities.  Students should have at least a rudimentary grasp of how matter interacts.  An applicable way to get students interested in this is to allude to the similar phenomenon that occurs when swimming in the summer time; in the pool, the body is comfortable, but upon getting out, the body quickly becomes cold.  A discussion on hypothermia and what causes it would also follow naturally.


The lab is flexible enough such that any level of inquiry could be applied.

Materials:  Paper towel, bowl, plastic cup, water, watch or clock, and two ice cubes.

Modifications:  Students could investigate what might happen if they covered the ice cube with something (different types of fabrics) and seeing how much longer the ice cube would last.  Also different liquids could be used besides water to see if rates of melting would change.  

Resource Card # 7

Source:  Gardner, Robert  Objects at Rest Tend to Remain at Rest  Getting Started in Science – Experiments With Motion, 1995 Enslow Publishers Inc.

Topic:  The first law of motion (middle/high school level)

Idea:  Students investigate motion by pulling a sheet out from under a water-filled cup and flicking a card with a coin on it.

Oregon Content Standards:  This lab falls under the curriculum goal of ‘force and motion’, and the particular content standard is for the student to ‘describe… forces and the motions resulting from them.’

Use:  
This lab could be used to teach about scientific inquiry.  It deals with one of the most fundamental physical laws, Newton’s first law of motion.  By performing this activity, students will realize that forces must act for varying lengths of time in order to produce motion under different circumstances.


In the first part of the lab, students place a half-filled cup of water on the plastic sheet and investigate how pulling at various speeds affects the position of the cup.  By pulling fast, the cup doesn’t move much, but pulling slowly, the cup moves with the plastic.  For the second part of the lab, a card is placed on top of an empty cup, with a coin on top of it.  If the student flicks the card quickly with his/her finger, the cards flies out and the coin lands in the cup.  If the card is pushed slowly, the coin will stay on top of it. 


This lab is flexible enough and could be modified such that any level of inquiry could be applied; the teacher can guide the students as much as he or she wants to.  It is a fun lab for the students to play around in and try different scenarios and speeds of pulling and flicking.  It would be appropriate early on in a physics course in a unit dealing with the laws of motion.

Materials:  Plastic cup, water, table, small sheet of plastic, playing card, cup, and a coin.

Modifications:  Different materials besides a plastic sheet could be used under the cup of water.  For example, what would happen if sandpaper were used?  What would happen if a very light coin, such as a dime, were used?  Such variations would be a good lead-in to a discussion on friction and how it affects forces and motion.

Resource Card # 8

Source:  Gardner, Robert  “Falling” Carbon Dioxide-Filled Bubbles  Getting Started in Science – Experiments With Bubbles, 1995 Enslow Publishers Inc.

Topic:  Gases (high school level)

Idea:  Students investigate the properties of falling carbon dioxide-filled bubbles.

Oregon Content Standards:  Such a lab on the properties of different types of gases would enable students to ‘identify structures and properties of matter.’

Use:  
This lab would be a good opportunity for the teacher to involve a detailed lab strategy in the classroom. Only if students carefully follow the steps will the desired results come out.


First, students dissolve seltzer tablets and a flask and attach an empty balloon to the top of the container.  After the balloon fills with carbon dioxide, the student attaches the straw to the spool, and inserts it into the end of the balloon.  Then carbon dioxide bubbles can be made by gently squeezing the balloon.


The idea is to measure the terminal velocity of different carbon dioxide-filled bubbles.  Different factors can be investigated, such as the thickness of bubbles and the size, and results compared to normal air-filled bubbles.  Also, bubbles formed from air inside the students’ lungs can be compared.


This is also a good inquiry-based lab.  Students guesses as to what is going on will probably vary greatly and it would be entertaining to hear the explanations.  This lab would fit in nicely with any unit dealing with gases.  Students would need to have covered the ideas behind gases and their properties, so it might be more appropriate later in such a unit.

Materials:  Water, balloons, spool, modeling clay, bubble wand, clear bottle, seltzer tablets, twistie, straw, bubble solution, bicycle tire pump, and a stopwatch.

Modifications:  The lab seems to have a good amount of variation already in it; however, I might suggest with which gas students are able to blow the biggest bubbles.  They would have fun doing this.  Also, students could alter the composition of the bubble solution to see if the different gases are better suited for blowing bubbles with a thicker or thinner solution.

Resource Card # 9

Source:  Darling, David  Sorting Materials  From Glasses to Gases – The Science of Matter, 1992 Dillon Press, pp. 13-14.

Topic:  Solids, electrical conductivity (middle school level)

Idea:  Students use a simple circuit to investigate the conductive properties of different materials.

Oregon Content Standards:  This lab can be used to ‘identify structures and properties of matter’ (especially different kinds of matter), as well as to ‘describe electrical forces’.

Use:  
This lab seems to be a classic inquiry model of instruction for the teacher.  First, the different materials are tested to see how easily they scratch and float in a bowl of water.  Then students set up a simple little circuit with a small bulb, battery, and wires connected to thumbtacks at the ends.  These thumbtacks are used to place on the various substances to see if they are able to conduct electricity.  If the bulb lights, obviously the material conducts electricity.


This is a great opportunity for students to make predictions and to organize their findings based on their own logic.  For example, students might be asked to find a relationship between how easily the substance is scratched or floats and its electrical conductivity.  Students also should be asked to provide their own explanation as to what is going on.  Lots of different comparisons can be made.


As a further extension of inquiry, students can design an experiment to find out which of a number of fabrics is the hardest-wearing.  


This lab would be appropriate in a unit dealing with conductivity of materials and electric current in general.  It would be a good introduction to such a unit, as it is inquiry based and gets the students wondering about concepts they would learn later.

Materials:  Collection of different materials, bowl of water, nail, magnet, bulb, wire, battery, block of wood, two thumbtacks, different kinds of fabric.

Modifications:  It would be fun to extend the idea of the lab to liquids, not just solids.  Thus, the conductivity of liquids could be investigated.  And the number of different solid substances to predict and perform tests on is endless; there is no end to the amount of ‘stuff’ students could bring in.

Resource Card # 10

Source: Donaldson, Robert  How High is the Moon?  The Science Teacher,  September 1996, pp. 36-40.

Topic:  Motion of the moon, eclipses (middle/high school level)

Idea:  Students use ancient mathematical methods and a simple apparatus to calculate positions of the moon.

Oregon Content Standards:  The applicable content standard would be to ‘explain the relationships among the earth, sun, moon, and solar system’, with a particular benchmark being the explanation of the relationship of the earth’s motion to the phases of the moon and eclipses.

Use:  
This ingenious activity enables students to gain an appreciation of the work of Hipparchus in estimating the distance between the earth and the moon.  It replicates the steps he took in the second century B.C. to calculate this distance, and guides students through the reasoning and rationale behind his methods.  It is a wonderful exercise in applied geometry, and gives students a better understanding of the often confusing earth-moon system.  It can be used to teach the nature (and history) of science.  In addition to Hipparchus’s method, the methods of Aristarchus and Eratothenese are compared also.


After this discussion, students are then prepared to perform their own estimation of the earth-moon distance using Hipparchus’s method.  After measuring the inner radius of the washer, it is affixed to the end of one meter stick. Then the two meter sticks are taped together.  When the eclipse begins, the student braces the apparatus against a solid structure, and sights along the stick until the moon is in the washer hole, and fills it exactly.  A measurement is then taken from the washer to the student’s eye; then the entire procedure is repeated for the shadow of the earth upon the moon, and geometric calculations are performed to give the distance between the earth and the moon.


This lab could be done during any unit dealing with the earth-moon system, especially eclipses.  Students should have a knowledge of what causes eclipses before doing this, so it would come later in the unit.


An obvious potential downside to this activity is that it depends upon a lunar eclipse; but if such a rare celestial event is impending, this would be a great educational activity to take advantage of it.  It is also a good lab to demonstrate the usefulness of mathematics and science in a real-world application.

Materials: Calculator, two meter sticks, small washer, tape

Modifications:  It is difficult to think of modifications to Hipparchus’s time-tested method!  At the risk of losing point for this (!), I think the beauty of this lab is its simple replication of a historical discovery and methods and might be better ‘unmodified’.

Resource Card # 11

Source:  Pasternack, Gregory  (1999)  Could A World of Swimmers Raise Sea Level? PUMAS (Practical Uses of Math and Science) website, Jet Propulsion Laboratory, http://pumas.jpl.nasa.gov.

Topic:  Liquid displacement, density (middle/high school level)

Idea:  Students estimate how sea level would change if all the people in the world were to swim in the oceans simultaneously (!).

Oregon Content Standards:  This lab would be appropriate when getting students to ‘identify structures and properties of matter’; the specific Oregon benchmark is a grade level 8.

Use:  
This lab seeks to test the thought that many children have probably pondered using scientific reasoning and fairly simple math.  It’s a great lab to do during a unit covering floating, liquid displacement, and buoyancy, and it could also be covered during a climatology unit dealing with the melting of the polar ice sheets.


The night before the exercise, students are required to take a bath at home and estimate the amount of water displaced by their bodies via a series of mathematical steps and observations.  The next day they are bring in their displacement measurement, and perform calculations as to how much water would be displaces if every person on earth were to float on the oceans at the same time.  More accurate estimates can be made using more detailed demographic data of the world’s population based on age and sex.  This would also be a good opportunity to address the problem of error in calculations.


Basically the activity is a series of mathematical steps showing again how science and math are applicable to real things in the world.  If done properly, it will also show that the effect of all the world’s people floating on the oceans simultaneously will not have any effect on the level of the oceans.  Preceding this activity might be a discussion on floating and liquid displacement.

Materials:  Imagination and a calculator!

Modifications:  Similar procedures could be undertaken to estimate how much water all the world’s boats displace in the oceans.  Also, it could be estimated how much the level of a nearby pond or lake would be affected if a certain number of people were to swim in it simultaneously (a lake where the students swim in the summer would be even better!)

Resource Card # 12

Source:  Caffey, Patrick  Rate of Heating for Water, Soil, and Air  1995 NESEN Teacher Summer Workshop, http://ucaswww.mcm.uc.edu/geology

Topic:  Climatology, temperatures of different substances (middle school level)

Idea:  Students compare the rate of heating for soil, water and air, and relate to climate differences between coastal and continental locations.

Oregon Content Standards:  This lab would be useful in having students ‘explain changes  occurring within the lithosphere, hydrosphere, and atmosphere of the earth’, specifically the grade 8 benchmark.

Use:  
This is a wonderfully simple and easy activity that will show students how soil, water, and air conduct heat differently.  The day before the lab, each student should place an empty cup, an cup containing soil, and a cup containing water in a refrigerator.  Each cup should also have a thermometer in it.  The next day, the students will take the cups out of the refrigerator and record the temperatures of their contents once every 30 seconds for 15 minutes.  It would be fun to ask the students what they think might happen and the soil, water, and air heat up to room temperature, and to see if their predictions hold true.


Students can construct graphs of the rates of heating for soil, air, and water, and can be asked how this experiment relates to the climate of coastal places versus the climate of inland places.  Oregon is a good state to ask about the climates of specific locations.


This is another great lab to exercise inquiry skills, and to get students to predict what will happen.  It would also be a good exercise to get students to graph raw data,  interpolate lines, and see trends.  It can be included in a unit which covers thermal energy and rates of heating, as well as a climate unit.  It could even be the introduction to such a unit, with the science behind it explained to them afterward.

Materials:  Three styrofoam cups and three thermometers for every two students, dry soil, water, and stop watches.

Modifications:  It would be instructive to have students interpolate their graphs, or extend their graphs beyond room temperature and have them predict what the relative temperatures would be if the substance were allowed to get much hotter. What if students put the cups in the freezer overnight instead of the refrigerator?  This would allow students to observe changes in different ‘closed systems’ to see if certain physical laws hold under various conditions.

Resource Card # 13

Source:  Hynes, Kathy  Cookie Topography  1995 NESEN Teacher Summer Workshop, http://ucaswww.mcm.uc.edu/geology

Topic:  Topographic mapping (elementary school level)

Idea:  Students create their own topographic map and cross-section of a cookie, meant to represent an island.

Oregon Content Standards:  Useful for the standard having students ‘identify the structure of the earth system…’, and would be under the dynamic earth curriculum goals.

Use:  A fun lab which enables students to use their imagination to understand how maps are made.  The idea is to put a cookie on a piece of paper and imagine that it is an island in the ocean.  Students construct a map of this ‘island’.  They first draw a profile from the side, being as accurate as possible in measuring the height of the ‘hills’.  Then students trace around the edges of the cookie, representing the shape of the island, and the contour line at sea level.  Students then determine the height in centimeter of the highest point on the island, and convert centimeters to hundreds of feet to make a scale and determine contour intervals.  Then they draw contour lines on their map, and label three different ‘landforms’ on their map.  Maps should include a legend, title, north arrow, and scale.


The teacher could then ask some fun, thought-provoking questions such as:


- where would you build your house on this island?


- what part of your island has the steepest hills?


- what part of your island is the flattest?


This would be good lab to do as part of a unit about maps and how to read a topographic map.  The best part about it is that the kids could eat their islands when they are done!  It should be preceded by a discussion on the usefulness of topographic maps and how to read them.

Materials:  Cookie, napkin, pencil, metric ruler, drawing paper

Modifications:  See how detailed students can get in their measurements.  This would be easier, obviously, with a bigger or higher cookie.  Also, have them imagine where a river might flow from the highest point.  Are there any valleys or plains?  Where would the prettiest place for a beach resort be?  Have students estimate off of what shore the ocean would be deepest.  This might even steer the lab toward the subject of oceanography!

Resource Card # 14

Source:  Foster, Gerald  Look to the Moon  Science and Children, November/December 1996, pp. 30-33.

Topic:  Earth-moon system, phases of the moon (elementary/middle school level)

Idea:  Students investigate the moon’s phase changes from an ‘earth-centered’ viewpoint, by using simple materials.

Oregon Content Standards:  This lab is useful in helping to students to ‘explain the relationships among the earth, sun, moon, and the solar system’, in particular the grades 5 and 8 benchmarks.

Use:  
This lab seeks to explain the phases of the moon from an ‘earth-centered’ viewpoint, as opposed to abstract views and angles.  By seeing the moon from the earth’s point of view, students will be able to explain the often complicated phases of the moon, and predict how the moon might look during different times of the month.


The apparatus involved affixing the styrofoam ball to the end of a craft stick, then taping both of them to the end of a meter stick.  Then the students go into a darkened room, with just one light source, a bright light bulb placed in the center of the room just above their heads.  The student stands in one spot and moves the contraption around to different angles with relation to the sun, and observes how the moon appears to be full, half – full, or dark.  The sight of the moon for the students simulates the moon from the earth.  After the initial observations, the teacher can then relate the different positions of the moon to different times of the month, and have the students predict what the moon might look like that night, and verify his or her prediction.  There is also a fun section on family involvement in this lab that can be undertaken.


This lab can be simple and fun and allow the student to make great strides toward understanding how the moon’s phases work.  It could be included with any unit which covers the motion of the moon around the earth or the moon’s phases.  It should be used early in the unit because it does such a good job of explaining what is happening. 

Materials:  Meter stick, styrofoam ball, craft stick, dark room, and a light source.

Modifications:  The motion of the earth around the sun, and its tilted axis causing the seasons, is a notoriously difficult concept for students to grasp, and this lab could be extended easily to teach that as well (styrofoam ball would then represent the earth, not the moon).  Also, more than one stick could be used, to mimic the planet/moon systems of other planets with multiple moons.  Then it could be applied to a lesson on the solar system beyond the earth/moon.

Resource Card # 15

Source:  Ruzek, Martin  (1997)  How Thick is the Atmosphere?  PUMAS (Practical Uses of Math and Science) website, Jet Propulsion Laboratory, http://pumas.jpl.nasa.gov.

Topic:  Scale, atmosphere (middle school level)

Idea:  Students construct a scale drawing of the earth and its atmosphere to gain an understanding of how relatively thin it is.

Oregon Content Standards:  This lab can be used to ‘identify the structure of the earth system and changes that can occur in its physical properties.’

Use:  This lab enables students to get a real understanding of the relative sizes of the earth and its atmosphere.  Most textbooks greatly exaggerate the thickness of the atmosphere and students often do not appreciate just how thin it is.  This lab also lets students practice drawing things to scale, which is useful in other areas of science and mathematics as well.  Students assume that one centimeter = 1000 kilometers on the earth, and draw the earth and atmosphere accordingly, based on figures provided by the teacher.  It can be explained that there really is no defined endpoint to the atmosphere and that it just fades into space.  This lab could be a great introduction into the density of gases, especially those that make up the atmosphere, and how the atmosphere gets less and less dense as you move upward through it.  Students will hopefully gain an appreciation of how thin and fragile the atmosphere really is, and an appreciation of efforts to keep it clean as it is the only one we have.  Preceding this lab should be a discussion on scale and accurate representation, as well as basic unit conversions.

Materials:  Graph paper, calculator

Modifications:  Students could try to draw to scale the highest mountain and the deepest trench and quickly see that such distances are insignificant in the surface of the earth at a large scale.  They could also try draw the limits of the highest thunderstorms and the highest clouds, if possible.  This exercises valuable mathematics skills.

Resource Card # 16

(#1 in instructional unit)

Source:  Changing Seasons  The Science Teacher, October 1998, pp. 58-60.

Topic:  Seasons, earth-sun system (high school level)

Idea:  Students set up models of the earth-sun system and investigate the differences between the northern and southern hemispheres.

Oregon Content Standards:  This lab can be used to ‘explain the relationships among the earth, sun, moon, and the solar system’, in particular the grade 10 benchmark.

Use:  
This lab seeks to explain the often confusing topic of the seasons.  Students are able to easily visualize how the sun’s rays are more direct during certain times of the year than others.  The globe is put in the center of the table, and 4 pieces of tape are labeled with the 4 seasons and placed around it.  The paper star is meant to be Polaris, the north star, and the height of the flashlight is adjusted using the ring stand such that the light shines on the Tropic of Capricorn at the appropriate time of year.  Students then answer questions, working in groups of two or three, enabling them to demonstrate their understanding of what they are seeing.  Toothpicks can be affixed to the globe in order for the students to get an idea of how the length of the day varies between seasons.


This is a good activity to have at the beginning of a season/calendar unit, because it provides a geometric overview of what is happening in the earth/sun system.  Thus it should be followed by advanced discussions on the equinoxes, solstices, etc. The author also provides a rubric for assessing the students’ understanding of the activity.

Materials:  Flashlight, ring stand, globe, paper star, tape, clay, toothpicks, and a pencil.

Modifications:  A small sphere representing the moon could also be introduced into the setup in order to explain the moon’s phases as seen from earth.  The globe could also be tilted to simulate a greater tilt in the earth’s axis and students could investigate how the seasons might be different that way.  Students could then ponder how such dramatic changes in a balanced system would affect life on earth.

Resource Card # 17

(#2 in instructional unit)

Source:  Caffey, Patrick  Weather’s Driving Force, the Sun’s Altitude, the Tilt of the Earth and Seasons  1995 NESEN Teacher Summer Workshop, http://ucaswww.mcm.uc.edu/geology

Topic:  Seasons, meteorology, earth-sun system (middle school level)

Idea:  Students investigate the earth’s orbit around the sun by using models.

Oregon Content Standards:  This lab could enable students to ‘explain relationships among the earth, sun, moon, and the solar system.’

Use:  
This lab would make a good demonstration for the students to see and to interact with.  The earth’s orbit at four different positions (symbolizing the four seasons) will be investigated as well as the sun’s position relative to the Tropics of Cancer and Capricorn and the Equator.  The motions of the earth and the tilt of its axis are also discussed.  First, the teacher asks the students various questions as to why the seasons occur.  After steering them in the right direction, the demonstration begins, showing clearly what is happening throughout the year.  The students should be seated such that they are seated in the earth’s orbit around the sun.  The lab offers many ideas for further discussion and questioning, all of which are good.  Another general theme that students ought to get from this lab is that the sun is the ultimate source behind the earth’s weather.


This could be a fun lab and involve a lot of teacher/student interaction.  Obviously, it could be included in a earth/sun system unit very easily, and fits well with the previous activity.  However, students do need an understanding of  how the seasons are reversed between the northern and southern hemispheres.

Materials:  Four globes, four carts which can be moved around the room, string, tape, light source, and a styrofoam ball.

Modifications:  At the risk of losing points, I will say that the activity as presented in my source is so thorough and full of questions for further thought that I cannot think of any modifications that could be made to it.  Refer to the attached photocopy of it. It is excellent.

Resource Card # 18

(#3 in instructional unit)

Source:  Edberg, Stephen  (1997)  Length of the Day  PUMAS (Practical Uses of Math and Science) website, Jet Propulsion Laboratory, http://pumas.jpl.nasa.gov.

Topic:  Earth-sun system, solar/star time measurements (high school level)

Idea:  Students use home-made viewers to measure the length of the day using the relative positions of the earth and the sun.

Oregon Content Standards:  This lab can be used to get students to ‘explain relationships among the earth, sun, moon, and the solar system’.

Use:  
This lab enables students to measure the length of a day by simple observation of natural phenomena (motion of the earth relative to the sun and stars).  First, the student goes out at might and uses the sighting tube to find a particular star.  It is important for the sighting tube to be affixed to a solid object such that the position of the star can be compared on two consecutive nights.  By measuring the clock time between the realignment from one night to another, the length of the day can be ascertained.  The setup for measuring the sun is similar (but it must be stressed to the students NOT to look directly at the sun).  


This lab will not only teach students about the motion of the earth relative to the sun, but also the motion of the earth relative to the stars.  There are many associated questions that can be asked about this lab to get students thinking about the topic, and there is much room for inquiry as well.  It’s also interesting to have students perform day length measurement for many days (throughout seasons) to see how the length of the days vary throughout the year according to a seasonal pattern.  


I have included this lab in this sequence because it seems natural for the students to understand how the length of the day varies, and this can only be fully understood after an understanding of what causes the seasons has been attained.  This lab would be appropriate during any unit dealing with the earth-sun system and the seasons, and should be preceded by a general discussion on those particular topics..

Materials:  Sighting tube (telescope, toilet paper roll, paper towel roll, pipe, etc.), piece of cardboard, thumbtack, stopwatch.

Modifications:  Students could set up a sighting tube on the North Star or stars near it and see how the positions change or do not change nightly.  Also, the moon’s motion can be observed and timed in this fashion from night to night.  Thus, it could naturally blend into a discussion on Astronomy.

Resource Card # 19

(#4 in instructional unit)

Source:  Manning, Evan  (1997)  Making Months   PUMAS (Practical Uses of Math and Science) website, Jet Propulsion Laboratory, http://pumas.jpl.nasa.gov.

Topic:  Gregorian calendar measurements, planetary orbits (middle school level)

Idea:  Students use mathematics to ‘invent’ different kinds of calendars.

Oregon Content Standards:  This lab can help students ‘explain relationships among the earth, sun, moon, and the solar system.’

Use:  
This lab helps students to understand how the modern calendar was created and the factors going into making an accurate calendar.  It is essentially an application of mathematics and science, and is especially good at having students master conversions, fractions, whole numbers, and factoring.  Every student knows that the calendar year is 365 ¼ days long, but to understand exactly why this is worthwhile.  The advantages and disadvantages to the standard Gregorian calendar are discussed in this lab, and students have the opportunity to invent a calendar for an imaginary planet based on various times taken for those planets to go around the sun. 


Students also ponder how different calendars here on earth were devised, and the pros and cons associated with them.  They could be asked to comment on which historical calendar they think is the post sensible (i.e., Mayan, Egyptian, etc.)


It seems natural for this lab to be included in a sequence dealing with seasons and time measurements; however, the preceding labs should have covered basic elements of the earth/sun system

Materials:  Calculator and basic math skills.

Modifications:  Have students devise calendars for the other planets in our own solar system. Also, they could invent different calendars for different parts of the earth (such as the north pole, where it is continually dark for a portion of the year).  These modifications would have multi-cultural connotations.

Resource Card # 20

(#5 in instructional unit)

Source:  Manning, Evan  (1997)  How Many Days Are in a Year?  PUMAS (Practical Uses of Math and Science) website, Jet Propulsion Laboratory, http://pumas.jpl.nasa.gov.

Topic:  Gregorian calendar measurements

Idea:  Students use mathematics to ‘invent’ different kinds of calendars.

Oregon Content Standards:  This lab helps students ‘explain relationships among the earth, sun, moon, and the solar system.’

Use: 
A natural extension of the ‘Making Months’ lab, this lab has students calculate exactly how many days there are in a year, and appreciate how different civilizations throughout history have devised their own standards.  Again, it is a good exercise to illustrate the usefulness of mathematics and science as applied to something everybody is familiar with.  This lab is more inquiry-based than the others in that the primary objective is to have students design a reasonable calendar for an imaginary planet.  These planets must orbit the sun very nearly every 365 days, to approximate the earth’s orbit.


This lab can also be used as a history lesson; a detailed discussion can be undertaken to explain different cultures’ calendars.  It’s also a good lab for students to practice math skills, and to gain an appreciation of limits of precision.  Students can also refine the Gregorian calendar and make suggestions on how it might be improved.  Again, it would be appropriate for a unit on the earth-sun system and the seasons, and a solid knowledge of the factors behind the seasons (earth/sun system) would need to precede this.

Materials:  Calculator and basic math skills.

Modifications:  This lab should be modified slightly in order to bridge it and the previous two labs.  Maybe mention how estimating the length of days and months are intricately interrelated.  This doesn’t involve anything major but there should be a smooth transition from one to the other.  Having students write a simple computer program to perform calculations would also be interesting.  This would add a technological element to the lab.

