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 Lab and Field Notes 
 

Name _________________  
Golf Group ___________ 
Tour Group __________ 

 
 
 

Your Instructors:                                                               Your Counselors…see if you can  
                                                                                                     collect all of their signatures! 
 
 

 
 
 
 
 

   
  
 
 
 
This week at camp you will:  

 Build a ball-whacker contraption to hit 
a small golf ball through a scaled 
version of a golf course which you will 
design yourselves; 

 Learn about physics through your 
work in the engineering and design 
process; 

 Do lots of cool experiments; 

 Take tours of the science facilities at 
SUNY Cobleskill; 

 Use your imagination to create gizmos, gadgets, and tech-inspired art! 
  

 
 

 

 

 

 

 

  Mrs. Hanes 

 

Mrs. Elder        Mr. Beekman
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Section 1:  Getting to Know You…………………………………..…….page 3  
 
Section 2:  Notes and Lessons for Playable Golf Course Unit……page 4 - 20  
 
Section 4:  Experimentation……………………………………………….page 21 
 
Section 3:  Field Notes for Field Trips…………………………………..page 22 - 25  
 
Section 5:  Puzzlers and Mindbenders………………………………….page 26 - 28 
 
Section 6:  Photos and Autographs……………………………………..page 29 - 32   
 

Center of your Field Notebook: 
Your CAMPUS MAP  

You are here! 
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Taxonomy: 

Kingdom ________________ Phylum ________________ Class  ________________ 
Order  ________________ Family  ________________  Genus  ________________ 
Species ___________ 
 
Location:  

Galaxy  ___________ Solar System  ___________ Planet  ___________   
Continent  ___________ Country  __________ State ____ Town  ____________ 
Latitude  _________ Longitude  ________  
 
Research Bingo:  Find 5 camper characteristics in a row to win! Can only use a camper once! 

 

Speaks more 
than 1 
language 
 

Has braces Knows how to 
Skype 

At summer 
camp for the 
1st time 

Has slept in a 
tent 

Has trained an 
animal 

Has grown 
something in a 
garden 
 

Knows how to 
Google 

Is on Twitter Can tell you at 
least 5 digits of 
pi 

Has 
programmed a 
computer 

Has posted a 
video to 
YouTube 
 

FREE SPACE Has traveled 
by train 

Has traveled 
by plane 

Has been to 
another 
country 

Has milked a 
cow 

Was born 
outside of NY 

Wears glasses Has been in a 
science fair 
 
 

Has eaten a 
dandelion 

Has cooked 
food over a 
fire 

Has ridden a 
horse 

Has caught a 
turtle 

Has taken 
something 
apart to see 
how it works 
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Mini-lesson:  Introduction to the Project 
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Use a satellite view from the internet and photos to take a look at golf courses.  Notice the 
way a golf course is laid out.   
  
 

Identify and label: 
 
Fairway 
 
tee box 
 
green 
 
hazards 
 
bunkers 

 
 
Here is more golf lingo you’ll need to know: 
 

 Doglegs ______________________________________________________________ 

 par__________________________________________________________________ 

 driver________________________________________________________________ 

 putter________________________________________________________________ 

Features of golf courses which will be important to our design process: 
 

 Most golf courses are 18 holes  
 

 Most holes are slightly curved.  Some are more curved than others.  We call these more 
curved holes doglegs.   

 

 Holes are of various length; 18 hole golf courses are typically made up of 4 par 3 holes of 
100-200 yards in length; 4 par 5 holes of 450-575 yards in length; and 10 par 4 holes of 
250-450 yards in length.   
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Mini-Lesson:  Constructing the 
Whacker 
 
Materials 

 Craft sticks 

 Low temp hot glue 

 ¼” round dowels which must spin 
freely inside the wooden spools 

 3 wooden spools 
 

Tools 

 Low temp hot glue gun 

 Ruler 

 Floral sheers for cutting or small hack 
saw or craft saw 

 

Procedure 
 

 
 
Step 1: Use five full-sized 
craft sticks and hot glue for the base.  Three craft sticks 
form the bottom with two more connecting the square 
with a center piece on top (as shown below). 
 
 
 
 
 
Step 2: Construct the uprights.  Glue ¼” round or square 
dowels vertically onto the center of the base.  Use four 
craft sticks to add stability—attaching them alternately to 
the inside and outside of the base as shown below. 
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Step 3: Turn the square base over and fill in the base 
with craft sticks—using hot glue.  You may end up with 
a small gap.  That’s OK. 

 
 
Step 4: Cut two 
small supports 
from craft sticks 
to add more 
stability to the 

inside of the uprights.  Glue them in with more hot 
glue.  Add a small spool about one inch forward of the 
center of the base.  This will be your tee for your small 

golf ball. 
 

 
 
Step 5: Insert a dowel 
through two spools 
(must spin freely).  
Make sure the dowel is 
long enough to span 
the width of the base of the whacker.  Glue the 
spools onto the top of the center support.  Glue a 
portion of a craft stick to each end of the dowel to 
keep it from slipping out of the spools and also to 

serve as levers for spinning the golf club. 
 
Step 6: Next, construct a 
golf club from a craft 
stick.  Cut a smaller 
portion from the craft 
stick for the club head.  

The full craft stick is the shaft of a golf club.  
 
Step 7: Glue the golf club so that it almost 
contacts the tee when swung forward on the 
dowel.  This may take a few adjustments.  
You’re ready to whack the little wooden balls 
skyward! 
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Mini-Lesson:  Constructing a Putter 

Once we hit our ball onto the green, we’ll need a putter to complete the hole.  Below are 

instructions for crafting a putter.   

Materials 

 Floral sheers and wire cutters  

 Low temp mini glue guns and hot 
glue.    

 Dowels and small wooden craft 
pieces 

 Craft sticks 

 Markers—including silver or grey 

 Tape—for making a grip 
 

Design Considerations 

 Shaft is approximately 4 inches in length 

 Should look realistic and be easy to use 

 Should be durable - easily repaired and able to handle many small collisions 

 Once you have created a functional and durable mini putter, you can add creative 

features or even make another or several other putters if time allows. 

My Ideas:  
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Mini-Lesson:   
Golf Course Architecture 
 
Materials 

 “Grass green” 
construction paper 11” x 
18” (the longer sheets) 

 Yellow, black, and blue 
construction paper for 
hazards and the hole; 
lighter green paper for 
greens and tee boxes 

 Tape, Glue, Scissors 
 
Considerations in Designing a 
Hole 

 Holes must be challenging but not too difficult; difficult holes are not fun to play 
because they are too frustrating.  Too many hazards on one hole—say, more than 
four—are simply not realistic.  This is not a challenge to see how badly you can get a 
golfer to play.  You want golfers to be challenged but successful so they will come back 
time and again and spend their money at your golf course. 
 

 This is not mini-golf where a giant yeti or Pokémon might stand in your way.  This is 
peaceful green grass with birds chirping in the trees.  If a golfer can hit a straight shot, 
they should be able to be successful on the hole. 

 

 Most holes are relatively straight.  We need these holes in the overall layout of a 
realistic golf course. 

 

 Hazards are often placed on the edges of fairways where designers expect the tee shot 
to land.  Errant tee shots end up in water or sand traps. 
 

o Examples of Hazards: 
 
 
 
 

 Hazards are also often placed at the edges of greens.  Bad approach shots end up in the 
sand.  Don’t overdo it!  Too few hazards are better than too many. 
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Making the basics of the hole is as simple as taping together sheets 
or 11” x 18” green construction paper and then trimming the edges 
for a more natural look.   
 
Our scale is simple and is based on the size of the 11” x 18” paper.  
Use this table below as a starting guide to the architecture of each 
hole.  We’ll measure the actual scaled distance of holes later in a cool 
hands-on math application. 
 
 
 
 
 
Once the basic layout of the hole is made by taping the sheets 
together and cutting contours along the edges, each hole needs a 
tee box, green and “cup” or hole, and some hazards and personal touches.   

      
                                                     
My Design Ideas: 

 
 

 
  

Par 3 Holes (100-200 yards):  3 sheets of construction paper 

Par 4 Holes (250-450 yards):  4 sheets of construction paper 

Par 5 Holes (450-575 yards):  5 sheets of construction paper 
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Mini-Lesson:  Testing Phase 
 
It’s important to test and re-test each hole*.  The designer should play his or her own hole and 
play and play again.  As the resident expert on the hole, the designer should be able to make 
par quite often. 
 
*Rules of play appear further down in this unit. 
 
It’s also important to have a few other players play the hole while the designer watches.  
Another player may try approaches and encounter problems the designer has not considered.  
The other player should feel like they have a chance to make par and should not have 
astronomical scores unless they’ve made bad choices.  It’s important to exchange verbal 
feedback here. 
 
For a more complex testing phase with applied math, the designer can gather data, make 
charts, and determine mean, median, and mode to help them make a decision about setting 
par.  We used more informal data for my summer class, but if you’re looking for a bit more 
complexity, I suggest the applied math approach.  We used the mean, median, mode process 
in setting par for our table-top mini golf courses during the school year, and it was an 
excellent exercise. 
 
Ways to adjust the difficulty of a golf hole: 
 

 Add or remove hazards. 

 Place or remove hazards from “danger zones” for golfers—places golfers are likely to hit 
their ball. 

 Widen or narrow fairways or parts of fairways. 

 Make the green larger or smaller. 

 
My Notes: 
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Mini-Lesson:  Scaled Measurement and Applied Math 
 

 Building a Trundle Wheel 

 Measuring the Golf Course 
 
In order to make a scorecard, we’ll need to know the scaled length of each hole.  Since our 
holes may not have a straight line from tee box to green, we’ll need a way to measure our 
curved distances accurately.  A trundle wheel is an excellent way to make these 
measurements and a fun multi-use alternative measurement tool to keep in the classroom.  
As engineers, we’ll make our own! 
 
Trundle Wheels—A Fun Way to Measure Scale 
Trundle wheels are a simplified version of a surveyor’s wheel.  In this basic student edition of 
the trundle wheel, students roll their own version of trundle wheels across their golf holes--
noting the number of revolutions of the 2 and 1/2 inch diameter* wheel. 
 
*This is a common size for these small, wooden wheels.  If yours are larger or smaller, 
then you’ll have to adjust your scale accordingly.  For our golf courses, we use 1 revolution 
of the wheel = 15 yards. 
 
 

 
A Student Makes Map Measurements Using a Trundle Wheel She Made in Class 
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Building a Basic Trundle Wheel 
Trundle wheels can be made easily for little cost.  A low-temp hot glue gun makes 
construction a snap with a single drop of glue.  Here is what you’ll need: 
 

 
 

 one craft stick 

 one wooden spool with an opening so the dowel can move freely inside (This is the 
bracket for the axle.) 

 a small section of dowel which will fit tightly in the wheels without glue (This is the axle.  
The teacher should cut these in advance.  I use wire cutters or floral shears.) 

 two wooden wheels (commonly 2 and 1/2 inches in diameter) with holes pre-cut to fit 
the dowel   

 even lower cost (but less effective and cool!) alternatives are using a pencil instead of 
the craft stick, a small section of a drinking straw for the wooden spool, toothpicks for 
the dowels, and Lifesavers for the wheels.  

 

 
The Completed Trundle Wheel 
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Measuring the Golf Course 

 

We need a few measurements for our golf holes for the sake of realism. 
 
 
 

 
 
 
 

1.  Roll the trundle wheel down the center of the fairway (stay to the center!) from the tee 
box to the hole.  Count the revolutions.  Multiply the number of revolutions by 15 to 
determine the yardage.  Make a note for use with the scorecards later.  This may 
influence establishing par.  Remember, a par three is approximately 100-200 yards.  A 
par four hole is approximately 250-450 yards.  A par five hole is 450-550 yards. 
 

2. From the hole, roll the trundle wheel back 100 scaled yards down the center of the 
fairway (6 and 2/3rds revolutions of the wheel).  Mark this spot with a blue stake, flag, or 
circle on both sides of the fairway.  Golfers use these marks to help them gauge 
distance. 

 
3. From the hole, roll the trundle wheel back 150 scaled yards (10 revolutions of the wheel) 

down the center of the fairway.  Mark this with a white stake, flag, or circle on both 
sides of the fairway. 

 
4. From the hole, roll the trundle wheel back 200 scaled yards (13 and 1/3rd revolutions of 

the wheel) down the center of the fairway.  Mark this with a white stake, flag, or circle 
on both sides of the fairway. 
 

 

 
  

1 Wheel Revolution = 15 Yards 
2 ½” Diameter Wheel 
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Mini-Lesson:  Scorecards & Rules of Play 
 
We’ll need scorecards when everything is finished so we can track how we do.  
Here’s what your score card needs to include: 

 Enough columns so you can play a full round of golf…18 holes 

 A spot to write down the hole number (you won’t necessarily visit holes in number 
order…so leave the spot blank until game day!) 

 A spot to write down the par for that hole; 

 A box to write down the  distance for each 
hole. 

 A box to write down the score for each 
member of your team at that hole! 

 
Here’s a sample score card....each team needs 
just one score card. Use the space below to sketch 
what it will look like, and then gather your supplies 
to make your card. 
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Rules of Play 
 
One of the key considerations is that as students get more adept with their golf club whacker, 
they can hit the little wooden ball a scaled distance of something like one mile! These rules 

help keep everything in perspective and help keep holes-in-one from coming into play on 

a par 5.  We need to design challenge into every hole and test and re-test our creations.   

What special rules of play will apply at the hole your team designed? 
  

Rules of Play 
 

 

 Each shot, except for putts, is taken from the tee on your golf club 

“whacker.” 

 Each shot must land on the fairway or the green.  If it does not, then 

the shot must be hit again from the previous spot.  Both shots are 

counted toward the score. 

 After a ball lands in the fairway, the distance it rolls is part of the shot 

as well.  As soon as the ball rolls off the fairway or onto a green, that 

spot is marked for the next shot. 

 When a ball lands in or rolls into water, the next shot is taken from 

next to the water.  A one stroke penalty is assessed. 

 When a ball lands in or rolls into a sand trap, the next shot is taken 

from the sand trap even if the ball has continued and rolled out of the 

trap. 

 Once a ball hits or rolls onto the green, the next shot is taken from the 

green with the putter at the spot where the ball first touched the green. 

 When the ball is putted (or hit) so that it touches any part of the hole, 

then the ball is considered in the hole.  This completes the hole. 

 

Sample:  Zach hits a tee shot which lands off the fairway.  He must hit 

another tee shot (score 1).  His second tee shot lands on the fairway and then 

rolls off the edge of the fairway.  He marks the spot where it rolled off the 

fairway for his next shot (score 2).  His third shot lands on the fairway and 

rolls a long way, but it rolled across a sand trap.  He must take the next shot 

from the sand trap (score 3).  The next shot rolls across water.  He has a one 

stroke penalty and hits from beside the water now (score 5).  The next shot 

hits the green in the air near the hole.  He places his ball where it first hit the 

green (score 6).  Using his putter, he putts the ball, and it barely touches the 

hole on its way past.  It’s in the hole! His total score is 7 for the hole. 
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Mini-Lessons 
 

Conservation of Momentum 
 

“One of the most powerful laws in physics is the law of momentum conservation. 
The law of momentum conservation can be stated as follows:  For a collision 
occurring between object 1 and object 2 in an isolated system, the total 
momentum of the two objects before the 
collision is equal to the total momentum 
of the two objects after the collision. 
That is, the momentum lost by object 1 is 
equal to the momentum gained by object 
2.” 

--from Physics Classroom at 
physicsclassroom.com, accessed 5/13 

 

How do we use conservation 
of momentum in a game of 

golf? 
 
 
 

 
 

 

How does a player generate momentum during 
the swing?   
 
 

http://www.physicsclassroom.com/class/momentum/u4l1a.cfm
http://www.physicsclassroom.com/class/momentum/u4l2c.cfm
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A faster swing suggests more momentum . . . which means a golf ball travelling farther 
distances.  No golf instructor has ever advised swinging as hard and fast as one is able.  
Why do you suppose they don’t advise this?  Let’s watch some instructional video… 
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Levers 
 
It has become common in sports lingo to talk about athletes as having “levers” as parts of 
their bodies.  A tall pitcher who throws very fast might be spoken of in this way:  “He is using 
those long levers to really zip his fastball in there!”  What do these “levers” refer to?  How can 
body parts be explained like the simple machine of a lever?   
 
 
How is a golf club a lever?   
 
 
 
 
The longer the lever, the more the potential it has to produce force or perform work.  The 
longer the golf club, the further a golfer can hit a ball.  So why are golf clubs made in various 
lengths—long and short?  Wouldn’t we want just long clubs?   
 
 
 
 

 
 
Inertia 
 
Inertia is one of Newton’s Laws of Motion.  Simply stated, inertia means that an object at rest 
tends to stay at rest unless acted upon by an outside force.  An object in motion tends to stay 
in motion unless acted upon by an outside force.  A golfer lines up their first shot of the day, 
looks down the fairway, and prepares to give it a good smack.  Explain what happens next 
in terms of inertia.   
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Drag and the Bet 

Simply stated, drag is a force which acts against an object moving through an air flow.  In golf, 
drag acts upon a golf ball as it flies through the air, slowing it down on in its path. 
 

It’s a windy day on the golf course with the wind blowing directly into the golfers’ faces 
on the first tee.  Jennifer—who is known for her long, high drives from the tee box—is 
about to swing when she stops, backs away from the ball, and then pushes the tee a 
little deeper into the ground before hitting her first shot. 

 

 “It’s a good thing I paid attention in science classes,” she says 
right before she swings away. 

 

What is she talking about?   
 

 
The Bet: A Brain Teaser 
 

Brain teaser:  Jackson can hit a tee shot for distances like no 
other golfer around, and his partner Josh isn’t too bad, either.  But Josh has rarely hit a 
drive further than Jackson—though his drives are only about 10 to 15 yards shorter on 
the average.   

 

One day Josh announces that he is feeling incredibly strong and confident.  In fact, he 
announces, he is feeling so strong that he believes he will surpass Jackson’s tee shot. 

 

 “Not likely,” Jackson says, “unless I shank one off into the rough.” 
 

 “I’m feeling so good, I’d even bet on it,” Josh tells his friend.  “I bet that you couldn’t hit 
two shots and pass my one single drive today.  Loser buys pizza!” 

 

 “Wait a minute!” Jackson laughs.  “You’re telling me that I can hit my ball twice and still 
not have passed your ball—your ONE hit!  You’re crazy, but if you really want to buy me 
pizza--” 

 

 “Absolutely . . . except for one thing.  You have to hit first,” Josh says, looking down the 
fairway toward the hole.  “One shot for me and two for you.  In no way will your ball 
pass mine—not in the air and not on the ground.” 

 

 “Suit yourself,” Jackson said and smashed his greatest drive of the summer straight up 
the fairway for over 300 yards. 

 

Josh smiled.  “I like pepperoni.”  He hit his drive 250 yards, and there was no way  
 

Jackson could ever pass Josh’s ball in just one more shot.  
 

Why? 
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Density     
          
                               Momentum      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Friction   

 
   Reaction 
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URLs to Remember:  
 
_____________________________________  
 
_____________________________________  
 
_____________________________________   
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Try this at home!  Download your free version at: 
www.tinkercad.com   

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Have a mobile device?  Try this App!  Download your free version at: 
http://www.123dapp.com/ 

http://www.tinkercad.com/
http://www.123dapp.com/
http://www.123dapp.com/
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Try these online at 
www.kenkenpuzzle.com  
 

 
 

 
Try these online at 
www.websudoku.com  
 

http://www.kenkenpuzzle.com/
http://www.websudoku.com/
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 Check out Krazydad.com for awesome mazes!  (or the answers to these!) 

 

 

 
  

http://krazydad.com/
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