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Introduction 
On May 7th, 2019 the first ever FFA Maple Career Development Event (CDE) was held at Shelburne Farms 

in Shelburne, Vermont. A CDE is a competition that is designed to test skill development and prepare 

students for careers in the particular area of focus. CDEs are held for many different disciplines such as 

ŦƻǊŜǎǘǊȅΣ ǘǊŀŎǘƻǊ ŘǊƛǾƛƴƎΣ ŀƴŘ ŘŀƛǊȅ ƘŀƴŘƭƛƴƎΦ ¢ƘŜ /59Ωǎ ŀǊŜ ƻŦǘŜƴ ǳǎŜŘ ōȅ high school career and 

technical centers as a way to assess ǎǘǳŘŜƴǘǎΩ knowledge and compare results between schools that are 

teaching similar material. !ŘŘƛǘƛƻƴŀƭƭȅΣ /59Ωǎ ǎŜǊǾŜ ŀǎ ŀ way for students to build their credentials, with 

students often including their CDE experience on their resumes.  

The maple industry in Vermont has grown more than threefold in the last twenty years. Such growth in 

an already established industry demonstrates that individuals can join a successful business or start their 

own. Students who understand the latest research on sap and syrup production will be better prepared 

and effective sugar makers, bringing this traditional product and skill into the next generation.  

The Maple CDE was designed through a collaboration between Vermont high school agriculture/natural 

resources instructors, UVM Extension Maple Specialist, Mark Isselhardt, and UVM graduate student, 

Lynn Wolfe. Additionally, a maple manual designed to provide up-to-date, science-based information on 

maple syrup production and serve as a reference to prepare students for the Maple CDE was created. 

Shelburne Farms and UVM Extension sponsored Lynn Wolfe to develop the Maple CDE and associated 

materials as her graduate project for the UVM Field Naturalist and Ecological Planning Graduate 

Program.  

Event description 
The purpose of the Maple CDE was to illustrate the wide range and complexity of subjects required to 

produce high quality maple syrup. The CDE assessed ǎǘǳŘŜƴǘǎΩ knowledge through hands-on exercises 

and traditional test questions. Students from schools around Vermont competed in both individual and 

team events during the 2 ½ hour Maple CDE.  The individual competition included four separate 

stations: (1) tools and materials, (2) syrup grading, (3) tapping skills, and (4) general knowledge. The 

tools and materials section required students to identify the name and use of a variety of tools related 

to sap and syrup production.  The syrup grading portion required students to correctly grade several 

samples of syrup and determine if they meet the standard for pure maple syrup in terms of color, clarity, 

density, and flavor.  The tapping skills section asked students to determine if proper tapping guidelines 

were followed on a select number of trees.  The general knowledge section tested ǎǘǳŘŜƴǘǎΩ ƪƴƻǿƭŜŘƎŜ 

of maple production from tree identification to syrup sales. The 2019 Maple CDE exam can be viewed in 

Appendix A. The team event required groups of four students to work together to install a lateral line 

from a tree to a preinstalled section of mainline.  

Tools and materials 
The tools and materials station included 17 numbered items that students had to identified by name or 

function.  

 

Tools and materials used in 2019 Maple CDE 

1. One-handed tubing tool 

2. Two-handed tubing tool 

3. Mainline tubing tool 

4. Tapping drill bit vs. carpenters drill bit 

5. Tapping hammer 

6. 5/16 tubing 
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7. мέ ƳŀƛƴƭƛƴŜ 

8. Sight level 

9. Check valve spout 

10. Non-check valve spout 

11. Lateral line straight connector 

12. Lateral line Tee 

13. Mainline saddle entrance fitting 

14. Manual wire twister 

15. Wire tensioning device 

16. Hose clamp 

17. Pressure gauge 

 

Complete list of tools and materials that could be used in future Maple CDEs 

Maple educators and industry professionals collaborated to create a list of the most commonly used 

sugaring tools and materials that would be appropriate to use in future Maple CDEs. A photo guide of 

this list can be viewed in Appendix B. 

1. One-handed tubing tool  

2. Two-handed tubing tool  

3. Mainline tubing tool 

4. Mainline punch 

5. Drill 

6. Tapping drill bit vs. carpenters drill bit 

7. Tapping hammer 

8. DBH tape 

9. 3/16 tubing 

10. 5/16 tubing 

11. мέ ƳŀƛƴƭƛƴŜ 

12. 1.5έ ƳŀƛƴƭƛƴŜ 

13. 12.5-gauge wire (support mainline) 

14. 14-gauge wire (side tie) 

15. Sight level 

16. Hydrometer 

17. Hydrometer cup 

18. Digital refractometer 

19. Optical refractometer 

20. Check valve spout 

21. Non-check valve spout 

22. Spout remover 

23. Lateral line straight connector 

24. Lateral line slide fitting 

25. Lateral line end line hook 

26. Lateral line tee 

27. Right dead-end tee 

28. Left dead-end tee 

29. End ring 

30. Mainline saddle entrance fitting 

31. Mainline plug 

32. Mainline plastic coupling 

33. Mainline plastic tee 

34. Mainline quick coupler 

35. Wire tie 

36. Manual wire twister 

37. Wire tensioning device 

38. Cable grip tubbing puller 

39. Wire cutter 

40. Filter press 

41. Diaphragm pump 

42. Gravity filter (cone) 

43. Vacuum pump 

44. Releaser 

45. Hose clamp 

46. Nut driver 

47. Pressure gauge 

48. Tubing cutter 

49. Temporary maple syrup grading 

comparator kit 

50. Permanent maple grading comparator 

kit

 

Syrup grading 
The syrup grading station included five syrup samples that had to be correctly graded for color, clarity, 

flavor, and density.  Students were required to use a variety of instruments (hydrometer, optical 

refractometer and digital refractometer) to determine if the sample density was within acceptable 

limits.  Students had to determine the color grade of the syrup using a Vermont temporary grading kit 
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and check for clarity visually.  Students were also asked to determine if the flavor was acceptable Grade 

A syrup or if it fit the definition of Processing Grade syrup.   

 

Figure 1- Syrup grading 
Students participating in the 2019 syrup grading station at the Maple CDE  

(Image source Silva, 2019 (left) Isselhardt, 2019 (right)) 

Tapping skills 
The tapping skills station included four pre-tapped sugar maple logs. Each sugar maple log had a tap 

hole, seated spout, dropline, tee, and previous years tap hole scars (artificially made). Students were 

asked to determine if each stem had been tapped correctly based on relation to other tap holes, how 

the spout was seated, the angle of the tap hole, and the length of the drop line. If the student 

determined that the stem was not correctly tapped, they were asked to identify what mistakes were 

made.  In addition to the questions, students were able to see an educational display of tapping 

provided by sugar maker Dave Folino from Hillsboro Sugarworks of Starksboro, Vermont.  The display 

was a 4-foot section of sugar maple stem with a history of tapping that had been turned on a lathe to 

expose the tap hole stain.  This display allows students to see the importance of promoting good stem 

growth and of spacing tap holes.   

 
Figure 2- Tapping skills 

Image of educational tapping display (left) and students filling out exams at tapping skills station (right) 

(Image source Isselhardt, 2019) 
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General knowledge 
The general knowledge station included 33 multiple choice questions. The questions covered a wide 

variety and complexity of subjects ranging from tree identification and sugarbush management to maple 

syrup production and syrup sales. 

 

 
 

Figure 3- General knowledge 
(Image source Isselhardt, 2019 (left) Silva, 2019 (right)) 

Team event 
¢ƘŜ ǘŜŀƳ ŜǾŜƴǘ ǊŜǉǳƛǊŜŘ ŜŀŎƘ ǘŜŀƳ ƻŦ ŦƻǳǊ ǎǘǳŘŜƴǘǎ ǘƻ ƛƴǎǘŀƭƭ ŀ рκмсέ ƭŀǘŜǊŀƭ ƭƛƴŜ ŦǊƻƳ ŀ ŘŜǎƛƎƴŀǘŜŘ ǘǊŜŜ 

and connect the tubing to a preinstalled section of оκпέmainline.  Each team was given a selection of 

tubing, fittings, and tools. They were allotted a maximum of 45-minutes to accomplish this task. The 

tubing system was tested by introducing άǎŀǇέ όǿŀǘŜǊύ at the top of the lateral line to a designated 

collection point. The system was scored based on the quality of tubing installation (Tight-Straight-

Downhill), quality of connections (appropriate fittings selected and properly connected), and the 

ǎȅǎǘŜƳΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƻƴŘǳŎǘ άǎŀǇέΦ  The team event score sheet used by judges can be viewed in 

Appendix C. 

 

 

Figure 4- Team event 
Student installing mainline saddle entrance fitting όƭŜŦǘύ ŀƴŘ ƛƴǘǊƻŘǳŎƛƴƎ άǎŀǇέ ǘƻ ŀ ōǳŎƪŜǘ attached to a 

sugar maple tree connected to the top of the lateral line (right)  

(Image source Isselhardt, 2019 (left) Silva, 2019 (right)) 
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Maple CDE development 
The Maple CDE was developed through a collaboration between Vermont career and technical center 

high school agriculture/natural resources educators, UVM Extension Maple Specialist Mark Isselahardt, 

and UVM graduate student Lynn Wolfe. Seventeen career and technical center educators were 

interviewed to learn about their current maple curriculum, what skills/knowledge they believe are 

important for students to gain, if they would participate in the Maple CDE, what resources they would 

need to prepare students for the CDE, and if their students express interest in working in the sugaring 

industry. A list of teachers interviewed for the project can be viewed in Appendix D. Five classrooms 

were visited to observe students participating in their agriculture/natural resources class,  talk to 

students about maple syrup production, view the schools sugaring operation/access to resources, and 

further discuss the development of a Maple CDE and associated resources with educators. Additionally, 

16 maple professionals were interviewed to discuss what they feel are essential skills young people 

seeking jobs in the sugaring industry should have after completing a sugaring unit at a career and 

technical center.  

 

In order to develop a pool of questions for the general knowledge section of the Maple CDE that 

represented a range and complexity of topics, I contacted maple educators, researchers, extension 

specialists, and industry professionals in the United States and Canada. 24 people submitted multiple 

choice questions generating a total of 104 possible questions for the general knowledge category. 

 

On March 15, 2019 a working group meeting was held at the UVM Proctor Maple Research Center. A 

total of nine people participated including career and technical center educators, UVM Extension staff, 

anŘ ŀƴ ŀŎŀŘŜƳƛŎ ǇǊƻƎǊŀƳ ŎƻƻǊŘƛƴŀǘƻǊ ŦǊƻƳ {ŀƛƴǘ aƛŎƘŀŜƭΩǎ /ƻƭƭŜƎŜΦ ¢ƻƎŜǘƘŜǊ ǿŜ ŜŘƛǘŜŘ ŀƴŘ ƴŀǊǊƻǿŜŘ 

the pool of questions to make them appropriate for the selected student body. 
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Results 
Forty-two students from eight schools participated in the Maple CDE. Teachers provided feedback 

regarding the layout and content of the CDE. They described the event as running smoothly, being fair, 

and recommended that it could be a little longer and more challenging next year. One teacher stated, 

ά9ŀŎƘ ǉǳŜǎǘƛƻƴ ƛǎ ǎƛƳǇƭŜ ŀƴŘ ǎǘǊŀƛƎƘǘŦƻǊǿŀǊŘΣ ōǳǘ ǘƘŜ ǊŀƴƎŜ ƻŦ ǉǳŜǎǘƛƻƴǎ όǘŜǎǘŜŘύ ǎǘǳŘŜƴǘǎΩ 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎέΦ Exams were graded immediately after the event was completed using a 

Scantron machine. 

Individual exam results 

Student scores ranged from 55.9 to 94.9. The average score was a 79.1. The score distribution for the 

individual exam can be viewed in Figure 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Each question was reviewed to determine the frequency at which students answered individual 

questions correctly and which topic areas were considered most difficult. After reviewing the exams, it 

was determined that the syrup grading portion was most difficult with 52% of students answering the 

questions correctly. The syrup grading judge stated that the students did not all have the same level of 

experience. Some students were not familiar with how to use the grading instruments, while others 

were very proficient. When oƴŜ ǎǘǳŘŜƴǘ ǿŀǎ ƎǊŀŘƛƴƎ ǘƘŜ άōǳŘŘȅέ ǎȅǊǳǇ ǎƘŜ ǎƛƳǇƭȅ ƘŀŘ ǘƻ ǎƳŜƭƭ ǘƘŜ 

syrup and realized it was clearly Processing Grade syrup. With confidence she tossed the sample cup in 

the trash without even tasting it and recorded the correct answer on her exam. Exam results separated 

by topic can be viewed in Table 1. Exam results by individual question can be viewed in Table 2.  

 

Table 1- 2019 Individual exam results by topic 

Individual exam topic Percent answered correctly 

Tools and Materials 88% 

Tapping Skills 87% 

General Knowledge 78% 

Syrup Grading 52% 

 

Figure 5 - Score distribution for 2019 Maple CDE individual exam 
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Table 2- Individual exam results by question

Question 
Number 

Percent 
Answered 
Correctly 

 Individual Exam 
Topic 

1 97% Tools and Materials 

2 95% Tools and Materials 

3 97% Tools and Materials 

4 90% Tools and Materials 

5 72% Tools and Materials 

6 82% Tools and Materials 

7 97% Tools and Materials 

8 77% Tools and Materials 

9 82% Tools and Materials 

10 79% Tools and Materials 

11 87% Tools and Materials 

12 79% Tools and Materials 

13 95% Tools and Materials 

14 82% Tools and Materials 

15 92% Tools and Materials 

16 95% Tools and Materials 

17 100% Tools and Materials 

18 90% Tapping Skills 

19 97% Tapping Skills 

20 62% Tapping Skills 

21 100% Tapping Skills 

22 100% General Knowledge 

23 100% General Knowledge 

24 100% General Knowledge 

25 100% General Knowledge 

26 100% General Knowledge 

27 100% General Knowledge 

28 100% General Knowledge 

29 100% General Knowledge 

30 82% General Knowledge 

31 36% General Knowledge 

32 69% General Knowledge 

33 82% General Knowledge 

34 59% General Knowledge 

35 36% General Knowledge 

36 74% General Knowledge 

37 77% General Knowledge 

38 79% General Knowledge 

39 95% General Knowledge 

40 95% General Knowledge 

41 90% General Knowledge 

42 87% General Knowledge 

43 67% General Knowledge 

44 54% General Knowledge 

45 74% General Knowledge 

46 69% General Knowledge 

47 74% General Knowledge 

48 28% General Knowledge 

49 90% General Knowledge 

50 46% General Knowledge 

51 69% General Knowledge 

52 85% General Knowledge 

53 82% General Knowledge 

54 79% General Knowledge 

55 44% Syrup Grading 

56 51% Syrup Grading 

57 38% Syrup Grading 

58 74% Syrup Grading 

59 33% Syrup Grading 
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Team event results 

Eight teams competed in the team event portion of the Maple CDE. Scores ranged from 60 to 100. All 

ǘŜŀƳǎ ǿŜǊŜ ŀōƭŜ ǘƻ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƴǎǘŀƭƭ ŀ ŦǳƴŎǘƛƻƴŀƭ ǎȅǎǘŜƳ ǘƘŀǘ ŎƻƴŘǳŎǘŜŘ άǎŀǇέ ŦǊƻƳ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ 

lateral line to the designated collection point. The separation in scores resulted from deductions that 

were given due to differences in the quality of the tubing installation. Seven teams received deductions 

because the wire ties were not installed on the mainline entrance saddle fitting. Four teams received 

deductions because the fittings were not installed correctly. Three teams received deductions because 

the lateral tubing was not tight. Three teams received deductions because they did not use a straight 

connector to take the tension off the saddle fitting. Two teams received deductions because the gasket 

on the saddle was folded.  

Recommendations for future Maple CDE 
Immediately after the Maple CDE ten of the event organizers, teachers, and volunteers (listed in 

Appendix D) met to discuss the event and improvements that could be made for 2020. Discussion mostly 

focused on the team event, but recommendations were also made for the individual exam. 

 

Individual exam recommendations 

¶ Syrup grading 

o Advise teachers to spend more time instructing students on syrup grading techniques. 

o Have temperature readings and temperature conversion charts for the syrup samples. 

o Display a sign that instructs students to read hydrometer as a hot test. 

¶ Tapping skills 

o Structure the exam so students have to tap their own stump and seat a spout. This will 

make it more difficult for the event organizers and graders, but it is worth the effort to 

have students physically demonstrate the skill of tapping. 

o A measuring device needs to be provided so students can measure drop length. 

¶ General knowledge 

o Students should have access to calculators for the maple math portion of the exam. 

o In 2019 students were tested on the Jones Rule of 86. In future years students should be 

required to know the revised rule of 88.2. The original Rule of 86 is no longer accurate. 

The rule was developed when everyone boiled raw sap. Today many producers boil sap 

that has been concentrated through reverse osmosis machines. The original Rule of 86 

underestimates production of syrup for concentrate. The revised rule also accounts for 

the updated legal standard of syrup which has been changed to from 65.5° brix at the 

time when the Rule of 86 was created to 66.9° brix in Vermont. 

o Questions that require students to stand up and view displays (e.g. twig identification 

and questions that have them look at the evaporator) should be clustered together to 

prevent students from repeatedly standing up and moving to stations and then sitting 

back down at a table.  

o Pages numbers should be included on the exam. 

 

Team event recommendations 

¶ Allow more than one team per school so every student has the option of participating in the 

team event. 
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¶ It is estimated that with the current structure of two judges and using the same area of the 

sugarbush the Maple CDE has the capacity to host a total of 12 teams. 

¶ It could be longer and include more complex activities. In 2019, 45 minutes were allotted to 

complete the team event, but on average teams only needed 20 minutes to complete the task. 

¶ In addition to installing lateral lines students should be required to make some repairs. 

¶ In 2019, event organizers selected the trees that students connected a lateral line to. In future 

years students should be required to select their own tree. This would allow students to 

demonstrate tree identification and measurement skills. 

¶ Due to the timing of the event students can not actually tap a tree for the team event. However, 

they could insert a push pin into the bark to indicate where the tap hole should be placed. This 

would require students to demonstrate knowledge of tap hole placement in relation to previous 

years tap holes and ability to look at the whole tree from crown to ground.  

¶ A measuring device should be provided so students can install drop lines that are the correct 

length (ŀǇǇǊƻȄƛƳŀǘŜƭȅ олέύΦ 

¶ Add more lateral lines. 

¶ Increase the number of lateral lines that teams need to install. 

¶ ¢ƘŜ ǘŜŀƳ ŜǾŜƴǘ ǎŎƻǊŜ ǎƘŜŜǘ ƎŀǾŜ ŜǾŜǊȅ ǘŜŀƳ млл Ǉƻƛƴǘǎ ƛŦ ǘƘŜȅ ǎǳŎŎŜǎǎŦǳƭƭȅ Ǝƻǘ άǎŀǇέ ǘƻ ǘǊŀǾŜƭ 

from the bucket attached to the sugar maple tree through the lateral line and to flow out the 

mainline. Eight common mistakes were described on the judges score sheet. Judges deducted 

10 points for each mistake. It is recommended that the scoring system change in future Maple 

CDEs so all deductions are not weighted evenly. For example, if a team installs a lateral line that 

is not tight more points should be deducted than if a team does not use wire ties on the saddle.  

¶ Additional deductions that should be added to the score sheet include: 1) trash (pieces of 

tubing, fittings, etc.) not picked up after team event completed, 2) all members of the team did 

not participate in the event, 3) drops were not pre-made at the edge of the sugarbush before 

installing the other components of the tubing system 

 

General recommendations for Maple CDE 

¶ Include page numbers on the exam. 

¶ Secure Scantron sheets the day before the event. 

¶ CDE superintendent needs to make sure that all students have officially registered for the event 

with Executive Director of Vermont FFA prior to the event. 

¶ Improve parking area signs so bus drivers park in the correct location. 

Alternative team event topics 
The team event task should change every year to test different skills, especially since it is likely that 

some students will compete in the Maple CDE for multiple years in a row. For the 2020 Maple CDE 

exam, reviewers recommend keeping the same tubing installation task but altering it to make the task 

more challenging. Below are descriptions of other team event tasks that could be used in future years. 

 

Sugarbush installation quote: Each team is provided with a topographic map and basic forest stand 

information. Teams are also provided with the number and length of mainlines, lateral lines, taps, and a 

list of material prices. With the information provided students are required to produce an itemized  

quote and map that shows where the mainlines and lateral lines would be installed.  
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Invoice preparation sap: Teams are provided with a scenario where they are in charge of purchasing sap 

and creating an invoice for the sap sale. Teams are provided with number of gallons of sap, and a table 

from the Maple Syrup Digest that states sap prices based on the sugar concentration of the sap. 

 

Cost analysis of sap: Teams are given a partially completed data table showing sap buying records. 

Teams are required to fill in the missing information.  

 

Example: You manage a sugarhouse that purchases additional sap from other producers. You have 

agreed to pay the sap supplier 50% of the value of syrup produced from their sap. With the information 

provided in the table below calculate the missing information to determine how much money will be 

generated from making syrup from purchased sap and how much the sap supplier needs to be paid. 

Note: Calculations should be completed using the rule of 88.2. One gallon of sap weighs 11.15 lbs. 

 

Bulk syrup prices 

Grade Grade abbreviation  Price per pound 

Golden/Delicate  GD $2.80 

Amber/Rich  AR $2.70 

Dark/Robust DR $2.60 

Very Dark/Strong VDS $2.40 

 

Date Gal. 

of sap  

Sap 

sugar 

content 

Grade of 

syrup 

produced 

Price of 

syrup 

produced 

per gal. 

Gal. of 

sap 

needed 

to 

produce 

1 gal. of 

syrup 

Lb.  of 

syrup 

produc

ed 

Total 

gallons 

of syrup 

produce

d from 

the sap 

Total 

price of 

the sap 

Price 

per 

gallon 

of the 

sap 

1-

Mar 

200 1.8 AR $2.70 49 45.5  4.08 $61.41 $0.31 

4-

Mar 

378 2.1 GD $2.80 42 100.35 9.0 $140.49 $0.37 

 

*Teams should be able to calculate the highlighted information. This is a sample table; more delivery 

dates could be added for the actual Maple CDE team event. See calculations below. 

 

Calculations for 1-Mar: 

88.2 ÷ 1.8 = 49 gal sap to make 1 gal syrup 

200 ÷ 49 = 4.08 gal syrup produced from purchased sap 

Convert to lbs. of syrup = 4.08 gal x 11.15 lb = 45.5 lb syrup produced from purchased sap 

45.5 lb x $2.70 = $122.83 syrup produced 

$122.83 ÷ 2 = $61.41 total price of sap (to be paid to supplier) 

$61.41 ÷ 200 gal = $0.31 price per gal of sap 
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Calculations for 4-Mar: 

88.2 ÷ 2.1 = 42 gal sap to make 1 gal syrup 

378 ÷ 41 = 9 gal syrup produced from purchased sap 

Convert to lbs. of syrup = 9 gal x 11.15 lb = 100.35 lb syrup produced from purchased sap 

100.35 lb x $2.80 = $280.98 syrup produced 

$280.98 ÷ 2 = $140.49 total price of sap (to be paid to supplier) 

$140.49 ÷ 378 gal = $0.37 price per gal of sap 

 

Invoice preparation syrup: Each team is provided with a scenario that states the quantity of syrup that 

was made, quantity of grades, price per pound, and price per container. Teams are required to create an 

invoice comparing bulk sales to retail sales. 

 

Value added products: Students are supplied with all tools, materials, and recipes necessary for activity. 

Each team is required to test the invert sugar level of syrup and make molded sugar candy by following a 

provided recipe. Molded sugar candy will be judged on taste, texture, color, and shape. 

Materials inventory and contacts 
The Maple CDE would not have been possible without the generosity of industry representatives that 

donated tools, materials, prizes, and their time to assist with development and execution of the event. 

The companies that contributed donations include: CDL USA, H2O Innovations, Lapierre USA, Leader 

Evaporator, Shelburne Farms and UVM Extension.  An inventory of materials that were donated for the 

event can be viewed in Appendix E.  Donor contact information can be viewed in Appendix F. 

A wonderful team of volunteers made the event happen and run smoothly. Volunteers included  Dana 

Bishop (Shelburne Farms), George Cook (UVM Extension-Retired), Cyrus Grennon (H2O Innovations), Liz 

Kenton (UVM Extension) David Lalanne (CDL USA), and Marshall Webb (Shelburne Farms), and Mark 

Isselhart (UVM Extension). Contact information for volunteers can be viewed in Appendix G.  
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Appendix A: 2019 Maple Career Development Event exam 
 

Tools and Materials 
1. What is this tool? 

a. Two-handed tubing tool 

b. Mainline punch 

c. One-handed tubing tool 

d. Mainline tubing tool 

 

2. What is this tool? 

a. Two-handed tubing tool 

b. Mainline punch 

c. One-handed tubing tool 

d. Mainline tubing tool 

 

3. What is this tool used for? (Tool = Mainline tubing tool) 

a. To clean soot from a drop flue pan 

b. To drill a hole in a mainline and install a saddle fitting  

c. ¢ƻ ǎǘǊƛǇ ǘǳōƛƴƎ ŦǊƻƳ рκмсέ ōŀǊōŜŘ ŦƛǘǘƛƴƎǎ 

d. To repair mainline tubing 

 

4. Which drill bit is a tapping drill bit? (Display a tapping bit and carpenters bit label A and B) 

a. Bit A is a tapping bit  

b. Bit B is a tapping bit 

 

5. Why is it important to use this type of hammer when tapping? (Tool =Tapping hammer) 

a. Provides more force when hammering 

b. Light weight 

c. Helps prevent breaking spouts and damaging trees 

d. Both B and C 

 

6. Name this material. (Display a ruler with the tubing so students can measure it) 

a. оκмсέ ǘǳōƛƴƎ 

b. рκуέ ǘǳōƛƴƎ 

c. рκмсέ ǘǳōƛƴƎ 

d. тκмсέ ǘǳōƛƴƎ 

 

7. Name this material. (Display a ruler with the tubing so students can measure it) 

a. оκпέ ƭŀǘŜǊŀƭ ƭƛƴŜ 

b. мέ ƳŀƛƴƭƛƴŜ 

c. м мκнέ ƭŀǘŜǊŀƭ 

d. нέ mainline 
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8. What is this tool used for? (Tool = Sight level) 

a. To measure the percent of light that passes through syrup 

b. To measure slope when installing a mainline 

c. To measure tree canopy size 

d. To measure the refractive index of a solution 

 

9. What is this fitting?  

a. Check valve spout 

b. Tee with plug 

c. Non-check valve spout 

d. Stub spout 

 

10. What is this fitting?  

a. Check valve spout 

b. Tee with plug 

c. Non-check valve spout 

d. Stub spout 

 

11. What is this fitting?  

a. Lateral line slide fitting 

b. Lateral line straight connector 

c. Plastic quick disconnect for lateral line tubing 

d. Lateral line tee 

 

12. What is this fitting? 

a. End Y barbed plastic tubing fitting 

b. Y plastic barbed tubing fitting 

c. Lateral line tee 

d. End ring for lateral line 

 

13. What is this fitting used for? (Fitting = Mainline saddle entrance fitting) 

a. To join and tension mainline 

b. To hold mainline tubing to aerial wires 

c. To connect lateral line to mainline 

d. To inject air into a sap ladder 

 

14. What is this tool? 

a. Wire tie 

b. Gripple 

c. Cable grip tubing puller 

d. Manual wire twister 

 

15. What is this tool? 

a. Wire tensioning device 
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b. Tubing spooler 

c. Quick clamp 

d. Automatic wire tying tool 

 

16. What is this tool? 

a. Entrance fitting 

b. Hose clamp 

c. Quick coupler 

d. Quick clamp 

 

17. What is this tool? 

a. Pop-on adapter 

b. Pressure gauge 

c. Dial thermometer 

d. Stack thermometer 

 

Tapping Skills 
18. ¢Ƙƛǎ ǎǘǳƳǇ ƛǎ ǘŀǇǇŜŘΧ (Directly below a previous years tap hole) 

a. Correctly 

b. Incorrectly, the tap is too close to a previous year tap hole 

c. Incorrectly, the spout is hammered in too far  

d. Incorrectly, the tap hole does not have the correct angle 

e. Incorrectly, the drop line is not the right length 

 

19. ¢Ƙƛǎ ǎǘǳƳǇ ƛǎ ǘŀǇǇŜŘΧ (Spout hammered in too far) 

a. Correctly 

b. Incorrectly, the tap is too close to a previous year tap hole 

c. Incorrectly, the spout is hammered in too far 

d. Incorrectly, the tap hole does not have the correct angle 

e. Incorrectly, the drop line is not the right length 

 

20. ¢Ƙƛǎ ǎǘǳƳǇ ƛǎ ǘŀǇǇŜŘΧ (Correctly!) 

a. Correctly 

b. Incorrectly, the tap is too close to a previous year tap hole 

c. Incorrectly, the spout is hammered in too far 

d. Incorrectly, the tap hole does not have the correct angle 

e. Incorrectly, the drop line is not the right length 

 

21. ¢Ƙƛǎ ǎǘǳƳǇ ƛǎ ǘŀǇǇŜŘΧ (Tap hole angled incorrectly) 

a. Correctly 

b. Incorrectly, the tap is too close to a previous year tap hole 

c. Incorrectly, the spout is hammered in too far 

d. Incorrectly, the tap hole does not have the correct angle 
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e. Incorrectly, the drop line is not the right length 

 

General Knowledge 
22. Which twig is a sugar maple? (Label twigs A and B) 

a. A is a sugar maple 

b. B is a sugar maple 

 

23. Which leaf is a red maple? (Label leaves A and B) 

a. A is a red maple 

b. B is a red maple 

 

24. Most of the evaporation happens in the __________ of the evaporator 

a. Back pan (also called sap or flue pan) 

b. Front pan (also called syrup pan) 

c. Back float box 

d. Front float box 

 

25. The mineral deposits that form in unfiltered syrup and bond to the evaporator pan is called 

a. Silica 

b. Gradient 

c. Diatomaceous 

d. Sugar sand and niter 

 

26. Find the part of the evaporator labeled A. What is it? (Label float box A) 

a. Draw off spout 

b. Smoke stack 

c. Float box 

d. Flues 

 

27. Small trees give the same amount of sap as large trees  

a. True 

b. False  

 

28. The average sugar content of raw sugar maple sap is: 

a. 4-6 percent 

b. 0-1 percent 

c. 1-3 percent 

d. 6-8 percent 

 

29. Sugar maple is considered shade tolerant and small trees can survive in the understory for many 

years before being released.  

a. True 

b. False 
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30. Maple trees should never be cut in a sugarbush. 

a. True 

b.  False 

 

31. What species of tree does the forest tent caterpillar NOT feed on? 

a. Sugar maple 

b. Aspen 

c. Red oak 

d. Red maple 

 

32. Which of the following plants are invasive and cause harm in the sugarbush?  

a. Honeysuckle 

b. Buckthorn 

c. Barberry 

d. Amur maple 

e. All of the above    

 

33. Why is removing non-native and invasive plant species desirable in the sugarbush? 

a. They are unsightly to look at 

b. They can outcompete regeneration of native trees and shrubs 

c. LǘΩǎ ƴƻǘ ƛƳǇƻǊǘŀƴǘ ǘƻ ǊŜƳƻǾŜ ǘƘŜƳ 

d. They lower the % sugar in maple sap 

 

34. ²ƘŜƴ ǳǎƛƴƎ ŀ рκмсέ ǎǇƻǳǘΣ what is the recommended a tap hole depth? 

a. лΦрέ 

b. мέ 

c. мΦрέ 

d. нέ 

e. нΦрέ 

 

35. When using traditional tapping guidelines what is the minimum diameter tree that you should 

tap? 

a. уέ 

b. млέ 

c. сέ 

d. пέ 

 

36. When should taps be removed from the tree? 

a. After leaf out 

b.  Before leaf out 

c. !ǎ ŀ ǎǳƎŀǊƳŀƪŜǊΩǎ ǘƛƳŜ ǇŜǊƳƛǘǎ 

d. ¢ƘŜȅ ǎƘƻǳƭŘƴΩǘΦ [ŜŀǾŜ ǘƘŜƳ ƛƴ ȅŜŀǊ-round. 

 

37. What is an advantage of using a new spout every year? 
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a. Less bacteria 

b. Longer flow and season 

c. Less leaks 

d. All of the above 

 

38. Why do some maple producers use a wet-dry mainline system?  

a. It creates better vacuum at the taphole 

b. It is easier to install 

c. It requires less maintenance than a single mainline system 

 

39. Reverse osmosis uses membranes to concentrate sap by separating the sugar from the 

___________ in the sap 

a. Minerals 

b. Water 

c. Gas 

d. Starch 

 

40. The glass instrument used to measure syrup density and consists of a calibrated weight and 

graduated scale is called a ________________. 

a. Pressure gauge 

b. Sight level 

c. Hydrometer 

d. Diaphragm 

 

41. Knowing the syrup temperature is critical for using a hydrometer correctly. 

a. True 

b. False 

 

42. If sap is 2% sugar how many gallons of sap are needed to make 1 gallon of syrup? (Use the Rule 

of 86) 

a. 43 

b. 54 

c. 27 

d. 22 

 

43. If you have 6000 gallons of 2.2% sap, how much syrup would you make? (Use the Rule of 86) 

a. 170.3 gal 

b. 155.7 gal 

c. 153.5 gal 

d. 157.8 gal 

 

44. If you have a 40-gallon barrel of syrup and syrup is selling for $2.75/lb, how much is the barrel 

worth? (Syrup weight is 11.15 lbs) 

a. $1,226.50 
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b. $986.50 

c. $106.65 

d. $394.60 

 

45. Every batch of maple syrup must meet the legal standard in four areas: ____________, -

___________, ___________ and _____________ . 

a. Color, weight, viscosity and flavor 

b. Clarity, sugar sand, flavor and color 

c. Color, flavor, glucose and DE 

d. Color, clarity, flavor and density 

 

46. At sea level, maple syrup boils at about what temperature? 

a. 180 F 

b. 300 F 

c. 212 F 

d. 219 F 

 

47. In Vermont, finished maple syrup must legally have a Brix of at least  

a. 50.8  

b. 66.9 

c. 75.2 

d. 100 

 

48. Dark maple syrup is thicker than light maple syrup. 

a. True 

b. False 

 

49. What is the best time to filter syrup? 

a. When it is hot 

b. When it is cold 

c. When it is lukewarm 

d. Anytime  

 

50. If you have moldy syrup you should 

a. Skim it off and reuse 

b. Reheat 

c. Throw out 

d. Give it to the dog 

e. Both a and b 

 

51. What is the minimum temperature required to hot pack syrup? 

a. 150°F 

b. 173°F 

c. 180°F 
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d. 204°F 

 

52. A ______________ is a device that allows sap to dump out of the tubing system without 

breaking the vacuum. 

a. Mainline quick coupler 

b. Releaser 

c. Diaphragm pump 

d. Filter press 

 

53. Vacuum is measured in inches of mercury (Hg). 

a.  True 

b. False 

 

54. Syrup can only be produced from the sap of sugar maple trees. 

a. True 

b. False 

 

Syrup Grading 
See flow chart titled Maple Syrup Grading Exercise. 

 

55. What grade is the syrup? (Low Density, Brix 64) 

a. Golden Color/Delicate Taste 

b. Amber Color/Rich Taste 

c. Dark Color/Robust Taste 

d. Very Dark Color/Strong Taste 

e. Processing Grade  

 

56. What grade is the syrup? 

a. Golden Color/Delicate Taste 

b. Amber Color/Rich Taste 

c. Dark Color/Robust Taste 

d. Very Dark Color/Strong Taste 

e. Processing Grade 

 

57. What grade is the syrup? (Buddy Syrup) 

a. Golden Color/Delicate Taste 

b. Amber Color/Rich Taste 

c. Dark Color/Robust Taste 

d. Very Dark Color/Strong Taste 

e. Processing Grade 

 

58. What grade is the syrup? 

a. Golden Color/Delicate Taste 

b. Amber Color/Rich Taste 
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c. Dark Color/Robust Taste 

d. Very Dark Color/Strong Taste 

e. Processing Grade 

 

59. What grade is the syrup? 

a. Golden Color/Delicate Taste 

b. Amber Color/Rich Taste 

c. Dark Color/Robust Taste 

d. Very Dark Color/Strong Taste 

e. Processing Grade 
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Maple syrup grading exercise 

Directions:        

1. Grade each sample using the steps in the table below.  

2. Record (y/n) results in the corresponding box for each sample.  

3. If the sample does not meet the standard in any one step it becomes processing grade. 

 

 Sample # 

Step Does SŀƳǇƭŜΧ 1 2 3 4 5 

1 Meet density standards (y/n)?       

2 Meet odor and flavor standards (y/n)?      

3 Look clear (y) or cloudy (n)?       

4 Determine correct grade using the color kit:      

 Golden Color/Delicate Taste (answer A)      

Amber Color/Rich Taste (answer B)      

Dark Color/Robust Taste (answer C)      

Very Dark Color/Strong Taste (answer D)      

Processing Grade (answer E)      

 

 

 

Processing 

Grade 

 

Any Color 

Any 

Off-

flavored 

syrup 
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Appendix B: Tools and materials photo guide 
A maple tools and materials photo guide was developed as a reference to be used in preparation for the 

Maple CDE. It is also available in Maple: A Sap to Syrup Guide a manual for career and technical centers 

of Vermont. This photo is intended to provide a quick visual image of the most common tools and 

materials used in sugaring. (Image source Isslehardt, 2019) 

 

 
One-handed tubing tool 

 
Two-handed tubing tool 

 
Mainline tubing tool 

 
Mainline punch 

 
Drill Tapping bit (L) carpenters bit (R) 

Tapping hammer DBH tape рκмсέ ǘǳōƛƴƎ ό[ύ ǾǎΦ 

 оκмсέ ǘǳōƛƴƎ όwύ 

мέ ƳŀƛƴƭƛƴŜ мΦрέ ƳŀƛƴƭƛƴŜ 12.5-gauge wire (support 

mainline) 



23 
 

14-gauge wire (side tie) Sight level Hydrometer 

Hydrometer cup Digital refractometer 
 

Optical refractometer 

Check-valve spout Black spout Clear spout 

White spout Spout remover 
 

Lateral line straight connector 

Lateral line slide fitting Lateral line end line hook Lateral line tee 
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Dead end tee (right) Dead end tee (left) End ring 

Mainline saddle entrance fitting Mainline plug Mainline plastic coupling 

Mainline plastic tee Mainline quick coupler Wire tie 

Manual wire twister Wire tensioning device Cable grip tubing puller 

Wire cutter Filter press Diaphram pump 


















