Notes from the Science Olympiad Summer Institute




July 2011

I took notes at most of the sessions I attended at the Sci Oly Summer Institute. These notes are in addition to the PowerPoint presentations on the 2011 SOSI CD and I’ve pasted the notes below. The CD contains practice exams, examples, exercises and photos of sample devices. I can send you a copy of the CD for a $5 fee (to cover postage/mailing costs and discs). Send your request to me via email and send your check made out to Minnesota Science Olympiad to Neil Michels at Apple Valley High School (14450 Hayes Rd, Apple Valley, MN 55124). 

Upcoming Opportunities:

Coaching Academy: Friday and Saturday, October 21 and 22, 2011 in Centerville, Ohio. Limited to the first 300 participants. Cost is $100 for the 2 day workshop (included: Friday dinner, 12 hours of workshop, Saturday breakfast and lunch…transportation and lodging not included). For coaches only. Contact CeAnn Chalker at chalker@ix.netcom.com.

Invitational Touranment: Saturday, December 17, 2011, Boyceville, WI. Go to this website for more information: http://scienceolympiad.boycevillescience.com/?page_id=114
Invitational Tournament: Saturday, January 21, 2012, River Falls, WI. Contact Andy Hamm at andyha@boyceville.k12.wi.us for initial information. He will likely redirect you to another address for more information.

Invitational Tournament: January 28, 2012 at the Wright State University in Dayton, OH. Limited to the first 60 teams in each division that register. Registration fee of $75 per team (to cover the costs of awards and tournament supplies). Contact CeAnn Chalker at chalker@ix.netcom.com or Theresa.mileo@wright.edu . Again, transportation and lodging not included.

Session notes: Since I work mostly with B division, I only attended B division sessions. Some supervisors run the event for both B and C division though, so some of the notes below apply to both divisions.

1. New coaches

Recruitment ideas including a Science Olympiad showcase of projects/topics to be on display at school (like during lunch, music concerts, open house, etc.). Could include devices, posters created that show topic from events, demos, etc. Run a “Try It Out” test at the beginning of the season: veteran team members write 5 questions from their events (and answers…#1 is easy, #2 a little harder…#5 like the questions at a state tournament). Interested students take the test to get a feel for what it means to do Sci Oly. Veteran team members grade the tests.

Once you have your team, let students know the expectations for the time commitment up front so there’s no misunderstandings. Include at some point in preparation for tournaments a discussion about test-taking strategies. After tournaments, hold an “event recap” discussion with the team (like “what type of test was it?” “was there a concentration…type of topics?” “anything that surprised you?” “what questions do you remember?” )

Resources for study: soinc.org has test packets for sale at the store as well as some free training handouts in the student section…maybe in the coaches section too, google “2010 test exchange sci oly” to get copies of past years’ tests (voluntarily posted by event supervisors nationwide), iTunes has podcasts on a wide range of topics through iTunesU.

Have students teach the whole team a little about their topics. Serves to cement knowledge in the presenter’s thinking as well as to familiarize everyone with each event (easier to train alternates, if needed, and builds team camaraderie?) 

2. Write It Do It

Coaching: teach your students a standard format to use each time they write so that things like names/team name/team number/abbreviations key, etc. become second nature.

First thing to do every time: teach kids to communicate how to figure out the orientation of the object (like hold the index card so that the short end is up (call that north) and the red line is on the right (call that east).  ) From then on, written directions become easier to follow.

Ask for building materials in school newsletters or on your class/team webpage (k’nex, legos, pipe cleaners, tinker toys, etc.) As people clean out children’s closets, donations can help your team.

Abbreivations like “omg, ur, etc” must be defined. The degrees symbol (˚)….there’s discussion about this one, but so far they’ve said that since it requires either 3 key strokes or a superscript on a standard keyboard, it’s not allowed. (Hmmm…on my keyboard, it only requires the option key and the letter K. I think that to be safe use “deg” and define it in the key until we hear otherwise.). No Greek letters are allowed.

3. Dynamic Planet

Ask the USGS office near you for old maps (retired maps are often given away for free) featuring streams, surface water features. You won’t be able to necessarily ask for specific quadrangles, but you’ll get the features requested. There’s a great training packet on the CD and from the soinc.org website.

4. Storm the Castle

Plots=graphs…a semantics question that popped up and we discussed for a bit…. Can be 5 separate graphs or all 5 overlain on one paper.

Floating arms are ok, as long as it’s a modified floating arm. See CD for pictures of this.

Castles: be sure there’s a hole in the bottom so that you can accurately place the castle on the distance marks.

In the rule book, “far wall” means the far wall of the room in which the event is held.

On the powerpoint on the CD, change 5d to 5c, under Tier 1 so that 5c states: penalties do not eliminate teams from this tier.

5. Forestry

Regions and State tree lists will be created and posted for MN B early in the season. Contact the state director for information.

Check online for training handouts (under the student section of the soinc.org website…the biology folks do an especially wonderful job of providing training handouts).

Teams can press and preserve leaves (with maybe a parent helper?) now or very soon for study purposes…and on vacation, depending on travel location…

Check with the MN DNR about lists of MN state and regional trees.

Teach students how to use their field guides and to learn how each book is organized.

No post-it notes allowed in field guides. They are very specific about the word “tab” in the rules book…Use the sticky notes specifically labeled “tabs”: think of the word as a size guide.

On iTunesU: look for leafsnap. It’s an application that provides identification help to students. Free download to iPhone and iPad (doesn’t work on my laptop…).

6. Compute This

Teach students how to search the website (CDC this year): Use the search box, use the alphabetical search, use the top 10…etc.

Practice: Pick a disease and have students research information using only the CDC website. Look up info about transmission, stats, prevention, definitions/indications/symptoms, treatment, etc.

As students practice, they should create a notes page (spreadsheet, maybe?) and include the exact link to where they found the information on the CDC website. (might use program called OneNote...check MS Office suite or check online.)

In researching diseases, students should


1. identify the problem area


2. revise and narrow the problem. 

**It was suggested to use mind mapping as a method of accomplishing this. For instance, using “obesity” as a central idea and asking “is obesity a big problem?”:


1. ID the problem area: Why are obesity rates high?

Not very specific…Where is it high? Who has the highest rates? What is the definition of obesity?


2. Revise: Why are obesity rates high in the US?



Also not very narrow…where in the US? During which time periods?

2.* Revise: During the 2000s, why have obesity rates increased? Or in the Midwest, why have obesity rates increased since 2005? What are the public health consequences? See the SOSI CD for more.

7.  Rocks and Minerals

Handout given at the presentation and is on the SOSI CD.

8. Bottle Rocket

Add a length of light weight pipe/tube to the top of the bottle will change the center of gravity. Make the center of drag (center of gravity) be at the same point as the center of area in order to get your rocket to balance and be the most efficient.

Figure out the center of area by tracing your bottle rocket (with long tube attached) onto a piece of paper/cardboard. Calculate the area created by this 2D “shadow” of your rocket. Cut off tubing in small increments to make the center of gravity (drag) and center of area points be the same. May need to do some more research on this (YouTube?) to really see how this works.

Paper fins for your rocket that are easy to make: Go to this website, scroll down and click on “Paper Fins for Water Rockets Easy to Make” http://txsnapper.eezway.org/powerdeployment/  There are other good pictures, tips and ideas on this page too.

Remember, when ascending, you want your rocket perfectly vertical, when descending, you want your rocket to fall horizontally for maximum time aloft.

Graffiti cleaner made of soybean oil is good for removing sticky stuff from a plastic bottle. Same with GooGone (ok to use)….but GooOff is NOT ok to use (that stuff melts the plastic).

9. Keep the Heat

New this year is a thermodynamics test that will accompany the device testing station. The key is to study the concepts first, then when students have a strong understanding of insulators/conductors they can start building.

Part of the score includes a prediction of the amount of heat loss…that’s where the graphs come in handy.

The device itself is only worth 25% of the total score. The written test has more impact.

Bring 2 copies of the graphs: 1 to submit to the supervisors and the other for students to use while competing.

Consider lining the inside of your device with waterproof material (like aluminum foil) for ease of multiple uses (steam from the hot water will warp/degrade the cardboard/wood the device might be made of)
Remember to study temperature scales like F, K, C and Rankin (used for cheese making?)

10. Reach for the Stars

Handout given at the presentation and is on the SOSI CD.

In addition, check the Chandra website for information about stellar lifecycles, study cards, etc.

11. Water Quality

New name for Ecology event. Check http://bgsd.k12.wa.us/hml/jr_cam/macros/default.htm . This school does a lot of water sampling and posts data/information here.

Make, use and test salinometer. (?)

Understand the principles of ecology.

Check the soinc.org website for training handouts (student section of the website?)

It’s important to stress that the basic principles of Ecology will apply across ecosystems: knowing of interactions, populations, communities, trophic pyramids, decomposers, etc. Who are the producers in this system? Consumers? 1st order? What would happen if an invasive species took hold in this system?  Interspecies competition, symbiosis, macro invertebrates….etc…..

12. Experimental Design

Time pieces and calculators CAN NOT be phones. 

Have students use the same set of materials for multiple topics to get them out of the habit of thinking there’s only one answer to any given question. 

13. Microbe Mission

Be sure to know the diference between cellular and acellular organisms. Research prions (proeinaceous infectious particles).

14. Mousetrap Vehicle

Best vehicles will go fast, stay on the center line, go a precise (and adjustable) distance, stop reliably (at the varying-distance finish line) and students will have accurate predictions based on graphs and prior testing.

Use a force (spring) scale to determine the best springs to use. Use a depth gauge to determine the height of a fixed point above the ground. 

4 holes in the chasis for attachment of springs (mousetraps) are allowed.

On the powerpoint on the CD, slide 13: only pencils may be used to trigger the vehicle.

Be sure to wind the string the correct way on the axel so it goes forward…not backwards!

Need to have graphs/charts/notes for use in making predictions.

Axels: use lightweight material like carbon fiber, hollow pipes/tubes…threaded rod/wingnut system on 1 axel is the brake. Wind the wingnut a certain distance (marked on the vehicle) to set the stopping distance.

Critical to have correct alignment so the vehicle goes straight and is reliable.

Kite string is very strong and lightweight. It would make a good material to use….

Use rubber washers “hubs” as a spacer between wheels and connections that glue onto CD wheels for stability. Pitsco sells a CD converter kit too.

15. Optics

I took pictures of the testing box and mirror covers (screen attachment onto mirrors). Check SOSI CD.

Ruler mounted on the wall opposite the hole that the laser shines through. 

Barriers: there will be 1 for Div. B, 3 for Div. C. Two to five mirrors are allowed.

Measuring tape (adding machine tape) along the back wall above the ruler for practice sessions. Use one color mark or the target and another for the position of the laser mark. 

Wall-powered D/C power laser with a switch is ideal in order to avoid accidentally bumping/shifting the laser when turning it on. (Or maybe a sliding barrier over the hole where the laser would come out?)

Mirrors must be covered to start. Make a slider cover for each mirror.

Templates of an optics box “floor” are allowed to be used in competition, but must be removed before uncovering the mirrors. The barriers will not be moved at all, so templates might need to be see-through?

Ray tracing exercises: as you might see from high school/college physics books. Consider what happens to 1 ray of light as it passes through/reflects off of convex and concave lenses and mirrors. It would be a good idea to practice these topics with students. Ask for predictions about real and imagined images: will they be right side up (erect) or upside down (inverted)? Real? Imaginary? Bigger? Smaller?

16. Crimebusters

Cover your arms. If students are wearing a long-sleeved shirt, be sure to tell them to leave them down…No pushing/rolling up the sleeves!

Students may be asked to find the density of the plastics presented. Students may be asked to use a microscope.

Best strategy is to Divide and Conquer! Both students should read the scenario then split the tasks:

-1 student should start the chromatography with the other starts to analyze the powders, metals, liquids, etc.


-when the chromatography is done, that student should begin analyzing the polymers.

Good teams get all the ID of chemicals done within 20 minutes or so, then they have time to work on the crime scene analysis and clean up.

Practice spatter activity: Use paint and dropper. Drop liquid onto paper from varying heights and still/moving dropper to observe the effects. 

More study materials/tips available at: http://mypage.iu.edu/~lwoz/socrime/index.htm
17. Food science

viscometer: homemade viscosity tester (easiest consists of a Styrofoam cup with a hole poked in the bottom. Measure the amount of time it takes for a specific amount of liquid to flow through the hole).

Heat a 16-penny nail in a candle flame until it’s warm, poke the warm nail through the bottom (from the inside) of the foam cup. Cover the hole with masking tape. Start with 25 ml of water. Time ho wlong it takes for the water to drain. Use this visometer to make a standard curve for liquids: water, canola oil, honey, chocolate syrup, etc. Repeat with varying amounts of liquids. Create graphs of data.

Students must know about:

1. different types of sugars (mono, di, tri saccharides) and reducing/nonreducing sugars

2. saturated/unsaturated fats, lipids

3. leavening agents

4. amino acids, proteins

biuret testing for proteins (but remember that biuret reagent is unstable…you can make your own reagent by mixing NaOH and Benedict’s solution: 1 drop of each, let sit for a few minutes then add the solute to test. This blue reagent turns violet in the presence of proteins. The darker the purple is, the more proteins are present.


5. nutrition labels and how to read them



also include serving sizes, calories vs. kilocalories, etc.

Since the SOSI presentation, there have been many changes to this event, so most of the rest of my notes on this event are no longer valid. 

18. Meteorology

See SOSI CD.

Ice core activity on CD: (basically checking out paleoclimatology) Students should discuss what they see, ask about what could have caused these observations and do research to see if there’s historical evidence to support their claims. 

Check out Daisy World (Google this). This is a climate modeling animation looking at how environmental changes affect populations of daisies. 

19. Mission Possible

The pictures on the SOSI CD are from Div. C 2011 competition.

Bonus points for using self-measuring (simply posting a ruler/measuring tool right next to the moving object so the judge can easily see and read the measurement). This was part of the draft rules, July 2011, in the rule book as #7d.

59.9 second rounds to 59 for use in the scoring. The strategy should be to aim a bit over 60 seconds, but not as high as 61 seconds. Points are taken away for time over 60 seconds. Also, when building the parts of the device, make the movement/timing, etc. be the minimum required UNLESS bonus points are awarded for extra distance/time.

Choose 8 possible tasks listed in the rule book. Some ideas include 1)string pulling a wedge that releases a rolling marble 2)marble hits another wedge with force to push another wedge between 2 items 3) use a wedge between 2 rubber banded objects to push them apart 4)Drop a beanbag onto a lever to move a larger mass….

No parallel tasks are allowed (no splitting the energy). No dead ends allowed. 

Use peg boards and zip ties for mounting parts of the device…allows for easy alterations.

Sand: Use as little as possible and move it as little as possible. No lower limit on the amount or the distance. If the sand or other granules leave the boundaries/“box”, it counts against you. Building a ledge around the bottom edge to contain messes (sand) or bouncing balls is a good idea.

Google “mission possible Science Olympiad” to find videos of running devices.

Have groups start building by bringing an idea and materials for a start and an end task. Connect them and make sure they work. Then add intermediate tasks…1 or 2 at a time and make sure they each work before adding more.

20. Awesome Aquifers

See SOSI CD.

21. Disease Detectives

There’s a mistake in the numbering on the CD: Questions, then answers, then # problems (? Not sure what this note means at the moment. It made sense to me at the workshop…hmmm….)

10 step method used by epidemiologists to figure out what illness/disease you have and how it’s spread.

Understand the connections between food borne illnesses and microbes

Each sick person is defined as a “case” on the CDC website. Use the CDC website (and/or soinc.org) for practice data on outbreaks. The Disease Detectives CD on soinc.org is a good resource for training.

Cohort studies are more appropriate for Div. B; Case-control studies are appropriate for Div. C.

22. Anatomy

Div. C will need to know more about the chemistry involved in respiration than B division. Biochemistry will be tested in Division C; B division should know the concepts of what happens, but will not need to know the specific chemistry.
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