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Authentic Learning Task: Application of GD&T
Overview
Many students that take a Geometric Dimensioning and Tolerancing (GD&T) course
complain that they lack confidence in applying the concepts learned. One reason is not
enough opportunities during the course to practice with assemblies instead of the simple
parts typically shown in introductory textbooks. The specification of GD&T controls on
the skateboard is an exercise that demonstrates tat many possible correct solutions
exist, depending on the intent of the designer.
Only the mating between the skateboard deck and the truck base is studied in detail in
this lesson. Other design, manufacturing and assembly issues that can be resolved with
®
the use of GD&T can also be studied and some will be introduced in this ALT .

After completing this ALT®, participants should be able to demonstrate the
following competencies:
1. The ability to model and create assemblies and drawings using computer aided
design (CAD) software.
2. The ability to dimensioning and to apply GD&T to the drawings created.
3. An understanding of design intent and why product manufacturing and assembly
considerations are important during the design phase.

The development of these competencies will be demonstrated through work
completed both during the Authentic Learning Task (ALT®) and on the
participants’ own time.
Many ALTs® require participants to work in teams. The importance of effective
teamwork is reinforced throughout the ALT®. After the ALT® is completed,
participants evaluate their own teamwork performance and the teamwork
performance of the other members of their team.
Evaluation may be based on the participant’s performance, products of the
activity, or materials produced after the activity. Assessment sheets for collecting
data are provided at the end of the ALT®.

Materials and Equipment
Per class:
CAD software, workstations and printer with supplies.
Per team of (#):
Drawings package with top assembly and parts detail drawings.
Per participant:
Introductory GD&T text.
Yellow and red highlighters/markers.

Safety and Disposal
Participants should always wear safety glasses when engaging in laboratory
activities. In addition, anyone using equipment should be familiar with the
operating instructions provided by the manufacturer of that equipment and should
follow safe and proper operating procedures at all times.
No special safety or disposal procedures are required.

Preparation
Application of GD&T is intended to be flexible to meet your needs. You may
adapt or supplement activities and examples as appropriate. Incorporate your
own institutional policies concerning remedial, review, and/or makeup work.
As you plan and prepare for this ALT®, keep in mind that language or cultural
barriers may cause a participant to fail in certain types of assessment
environments. For instance, language barriers can cause a participant to do
poorly on an oral presentation or a written report. It is easier for participants to
demonstrate skills and abilities when activities are defined in brief or simple
terms. With thoughtful planning, you can tailor your implementation of the ALT®
to accommodate a variety of backgrounds and aptitudes.
You may wish to make a photocopy for each participant of each reproducible
sheet in this ALT® (those pages with “Reproduced from Application of GD&T” at
the bottom).
You are encouraged to use your own materials, examples, etc. to supplement
and enhance the ALT® activities.

Participant Prerequisites
This ALT® is designed for participants who have developed the following
competencies:
4.
5.
6.
7.

Understanding of the GD&T symbols per the latest version of ASME Y14.5.
Understanding of Rule #1 and Rule #2.
Ability to model and create assemblies and drawings using CAD.
Ability to read and interpret engineering drawings.

Diagnostic Assessment
This diagnostic evaluation will provide valuable information about the
participants’ existing knowledge and will assist you in developing instructional
strategies.
Participants may have a broad range of education, work experience, and career
goals. They may be returning to school after a number of years in the workforce

or entering directly after their graduation from high school. They may have had
extensive training in a tech prep program, they may have learned on the job, or
they may have no experience in manufacturing. Their goals might include
eventual transfer to a four year program, retraining in preparation for a career
change, or any number of objectives. Participants should be encouraged to
relate their individual goals to the subject matter in this ALT®.
By understanding each participant’s educational and work background, as well
as his or her career goals, you can structure the ALT® so that participants with
varying levels of expertise work together. Participants who may be experienced
in one area of GD&T may have little or no experience in other areas. By teaming
experienced participants with those less experienced for each activity, you can
help all participants practice the collaboration and teamwork skills that are critical
to success in the workplace.
Have participants complete Diagnostic Assessment Sheet: Diagnostic
Assessment of GD&T Knowledge.

Pre-Activity Discussion
GD&T is the language used by designers to communicate information and design
intent to the manufacturing and inspection organizations. Proper use of this
language will insure that products will function properly and will be manufactured
at the lowest cost possible. Design, manufacturing and inspection personnel
must understand the symbols and the language to perform their duties. Designer
must also be fluent enough to translate requirements and intent into instructions
that manufacturing and inspection technicians can understand precisely and
without ambiguities.
This ALT® was specifically designed to give designers practice writing
instructions, but will also benefit other users of GD&T by giving them the
opportunity to see how design intent can change the way instructions are written.
Although only the mating between the skateboard deck and the truck base is
studied in detail in this lesson, drawings for all skateboard parts are provided so
they can be created as well.
The GD&T instructions must:
1. Center the two truck bases on the length axis of the skateboard
deck. The distance between the front and rear bases is relatively
unimportant. The distance from the axis is. Also, any rotation is can
cause problems.
2. Permit the easy location of the drilled “THRU” holes. The datum
from which they are located on the skateboard deck is important,
but there is no “perfect” or even “best” datum. All the choices have
limitations.

3. The patterns of holes on the skateboard deck and on the base must
match. Use the Floating Fastener Formula to calculate the
minimum tolerance of position (TOP) specification.

Instructions
1. Each team will open and study the Top Assembly drawing and all detail
drawings. Team members will decide who will model each part and agree
when the drawings must be ready.
2. Each team member will model and create drawings of the part(s) for which
(s)he is responsible. The drawings provided with this ALT® can be used for
reference.
3. Team members will exchange drawings and check the partner’s drawing
for completeness and accuracy.
4. Each team will create assemblies and drawings of a)the tire-wheel and
b)the truck subassemblies and c)the Top Assembly.
5. On the drawings provided or the ones the team created, each team
member will mark the GD&T instructions on each drawing.
6. The team will compare their solutions to the solutions of other teams and
to the solutions provided by the instructor and will discuss the “Activity
Questions” listed below.
7. Each team member will add the GD&T instructions to the drawings (s)he
created.
8. Each team will prepare and deliver a “Final Report” to the instructor.
9. Each team will make an oral presentation in front of the class explaining
their choice of GD&T instructions.
10. Each student in the class will evaluate the performance of each team
other than her/his team.
11. Every team will assess the performance of each team member and the
performance of the team.

Activity Questions
Engage all participants in discussion:
1. Discuss how each solution proposed will help manufacturing and inspection
personnel accomplish their task. Identify missing, incomplete and ambiguous
information.
2. Compare different solutions and discuss the intent documented in each case.
Identify the most appropriate solution based on manufacturing, inspection and
assembly considerations.

Assessment
To assess achievement of the competencies from this ALT®, have participants:
1. Deliver a drawing package (working drawings) including all detail and
assembly drawings. Drawings should clearly show the names of the designer
and the checker.
2. Deliver a report explaining their design intent for instruction or feature control
frame, or group of instructions/feature control frames. Discuss alternatives
that the team did not choose.
3. Each team must present their solution in front of the class. Peers will asses
their performance in: a)knowledge of GD&T, b)quality of PowerPoint charts
and/or other presentation material, c)teamwork as measured by the
distribution of effort.
Use the Sheet “Final Assessment of GD&T Knowledge” to evaluate each
participant’s performance and to record whether the participant has adequately
demonstrated the competencies developed in the ALT®.
Refer participants to this assessment sheet to see the criteria by which you will
evaluate their performance.
Provide feedback to each participant, with special attention given to those areas
in which they need improvement.

Diagnostic Assessment of GD&T Knowledge
----------------------------------------------------------Participant:___________________________Date:________________________
Although this is not a test, your responses will help your facilitator provide a
learning experience that meets your needs and helps you attain your goals.
1. Fill the missing information in the chart below.
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2. On Figure 1, what is the MMC of the height dimension?

3. On Figure 1, what is the LMC of the height dimension?

4. On Figure 1, what is the maximum bonus tolerance for the hole?

5. On Figure 1, what is the virtual condition (VC) for the hole?

6. On Figure 1, what is the worst case boundary (WCB) for the hole?

7. A rectangle enclosing a dimension indicates:
a. An important dimension.
b. A special dimension.
c. A basic dimension.
d. None of the above.

8. Rule #1 states:
a. Bonus tolerance at RFS.
b. RFS is the default condition of a tolerance.
c. Perfect form at MMC is required.
d. None of the above is correct.

9. Rule #2 states:
a. Bonus tolerance at RFS.
b. RFS is the default condition of a tolerance.
c. Perfect form at MMC is required.
d. None of the above is correct.

10. To insure coplanarity between two planes, the control to use is:
a.

b.

c.
d. None of the above

Information Sheet: Skateboard Drawings
----------------------------------------------------------The following drawings are included. They can be used as reference when
creating models of the skateboard parts and drawings. Four possible ways of
dimensioning the deck are shown. More are possible.
1. Skateboard Deck
2. Skateboard Deck with GD&T1
3. Skateboard Deck with GD&T2
4. Skateboard Deck with GD&T3
5. Skateboard Deck with GD&T4
6. Skateboard Tire
7. Skateboard Wheel
8. Tuck
9. Truck Base
10. Top Assembly Drawing
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Instruction Sheet: How to Check a Detail Drawing
----------------------------------------------------------Checking drawings will be one of your most important functions in industry, even if you
are not in the design organization. In manufacturing and during inspection, double and
missing dimensions are enough reason to stop and call the designer for direction. It is a
bad idea for manufacturing technicians to guess a dimension and impossible to inspect a
part with missing or double dimensions. Everyone in the organization should feel
responsible for catching drawings errors and omissions, not just those directly involved in
fabricating or inspecting a part. Finally, remember that drawings are legal documents and
are used as evidence in court. An incorrect or incomplete drawing is “prima facie”
evidence of negligence.
To check a detail drawing:
1. Verify that all items in the “Title Block” are complete. These are easy points,
don’t loose them. Color each item yellow when you verify that it is complete
and accurate. For example: if the Title is complete, color it yellow. Incomplete
sections are colored red, and an explanation of why it is incorrect must be
added.
2. With the yellow highlighter/marker, mark each number dimension and then
mark the beginning and ending edges/lines indicated by the dimension in every
view. In a Front-Top-Side View drawing, every dimension should have
beginning and ending lines in two views. Don’t forget to color the lines in the
auxiliary, detail and other views.
3. Eventually you will have marked every number dimension. Any line that is not
colored indicates a missing dimension.
4. Similarly, any number dimension that is not marked when all the lines have
color is a double dimension.
5. Although this technique will not identify missing views, it should be used for
every drawing.
6. The best way to verify that all necessary views and dimensions are included in
the drawing is to re-create the solid model from the information in the drawing.
If it is not possible to create the solid model, it will also be impossible to
manufacture the part.

Instruction Sheet: How to Check an Assembly Drawing
----------------------------------------------------------Assembly drawings are easier to check than detail drawings because there are no
dimensions to check.
Using your colored markers:
7. Verify that all items in the “Title Block” are complete. These are easy points,
don’t loose them. Color each item yellow when you verify that it is complete
and accurate. For example: if the Title is complete, color it yellow. Incomplete
sections are colored red, and an explanation of why they are incorrect must be
added.
8. For each Item Number in your Bill of Materials (BOM), verify that there is a
balloon to match. Color the Item Number in the BOM and the balloon.
9. For each line in your Bill of Materials (BOM), verify and color the quantities.
10. For each line in your Bill of Materials (BOM), verify the Part Number and
Description/Title. The assembly drawing description and the number must
match the information in the detail drawing. Color them yellow when you
verify that they are correct or red (with an explanation) if they are incorrect.
11. Finally, verify that there are enough views and notes to help in the installation
process. Notes should include: bolt torque(s), paint, crating and shipping
instructions,

Instruction Sheet: Team Final Report
----------------------------------------------------------(If they are complex or lengthy, place your step-by-step procedures for
completion of the activity here.)
Instruction sheets do not involve the collection of data. If a combination of
instruction and data collection is needed, use the Data Sheet format.
Instruction sheets do not use participant name and date lines. They do not use
“reproduced from” tags unless the facilitator is instructed to copy the page.
All reproducible sheets should appear as a group at the end of the ALT®, in the
order of appearance in the ALT®.

Instruction Sheet: Team Oral Presentation
----------------------------------------------------------(If they are complex or lengthy, place your step-by-step procedures for
completion of the activity here.)
Instruction sheets do not involve the collection of data. If a combination of
instruction and data collection is needed, use the Data Sheet format.
Instruction sheets do not use participant name and date lines. They do not use
“reproduced from” tags unless the facilitator is instructed to copy the page.
All reproducible sheets should appear as a group at the end of the ALT®, in the
order of appearance in the ALT®.

Instruction Sheet: Peer Evaluation of Team Oral Presentation
----------------------------------------------------------(If they are complex or lengthy, place your step-by-step procedures for
completion of the activity here.)
Instruction sheets do not involve the collection of data. If a combination of
instruction and data collection is needed, use the Data Sheet format.
Instruction sheets do not use participant name and date lines. They do not use
“reproduced from” tags unless the facilitator is instructed to copy the page.
All reproducible sheets should appear as a group at the end of the ALT®, in the
order of appearance in the ALT®.
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Data Sheet: Evaluation of Team Oral Presentation
----------------------------------------------------------Participant:_____________________________Date:______________________

(Place instructions here for data collection, questions, or anything else that
requires written answers, but does not need to be on a separate sheet of paper.
When needed, provide tables for data collection. Also provide any graphic or
other visual helps if available.)

1. Final Assessment of GD&T Knowledge
----------------------------------------------------------Participant:____________________________Date:_______________________
Use the following rubric to evaluate the participant’s performance.

Participant
Deliverable

Detail Drawings

Highly
Competent
1.
2.
3.

1.

Assembly
Drawings

2.
3.

1.

Final Report

2.
3.

1.
3.

Oral Presentation

4.
5.

1.

Teamwork
2.

Title block complete.
No double or missing
dimensions.
All necessary views,
including auxiliary,
section and detail
views. This is
important for the
truck and truck base.
Good choice of
views beyond 3
principal views
and/or exploded
isometric view.
Title block complete.
All parts and
commercial items
listed with balloons

Outstanding use of
figures and tables.
Complete.
Followed instructions

Followed
instructions.
Good stage
presence and
coordination
“Show and Tell”
parts available.
“Outstanding” in
most peer
evaluations.

High scores on team
evaluation
worksheets (by
facilitator and
members).
All team members
participated equally.

Competent

1.
2.
3.

Title block complete.
No double or missing
dimensions.
Front, top and side views
and some additional
views.

1.
2.

Title block complete.
All parts and commercial
items listed with balloons.

1.
2.

Complete.
Followed instructions.

Needs
Improvement
1.
or
2.
or
3.

Title block incomplete.
Double or missing
dimensions.
Only front, top and
side views.

1.
or
2.

Title block incomplete.

1.
or
2.

Incomplete.

Missing parts,
commercial items or
balloons.

Did not follow
instructions.

1.

Followed instructions.

1.

Did not follow
instructions.

1.

All team members
participated equally.

1.

Some team members
did not participate or
one (or few) team
member(s) dominated

Comments:
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How to Use the Assessment Sheets: Participant’s Team Evaluation,
Teamwork Self Evaluation, and Facilitator’s Team Evaluation
----------------------------------------------------------Assessment sheets for teamwork are provided to evaluate participants in three
ways: from your viewpoint, from their own viewpoint, and from their teammates'
viewpoints. The sheets are designed only to evaluate individual participation as
a team member; therefore, when completing Assessment Sheet: Facilitator’s
Team Evaluation, do not consider the quality of the team deliverables.
Observe individuals while you work with teams during the preparation of the
deliverables, and complete Assessment Sheet: Facilitator’s Team Evaluation for
each participant.
Have each participant complete Assessment Sheet: Participant’s Team
Evaluation. Remind them to use the highest applicable rating for each
statement.
Each participant also should complete Assessment Sheet: Teamwork Self
Evaluation, using the highest applicable rating for each statement.
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Assessment Sheet: Participant’s Team Evaluation
----------------------------------------------------------Participant:_____________________________Date:______________________
For each of the items below, circle the number that best represents your
evaluation.
1.

Effective Use of Time:

7

6

5

no wasted effort;
stayed on target
2.

2
1
much time spent
without purpose

3

got off track
frequently

Development of Ideas:

7

6

ideas encouraged
and fully explored

3.

4

did well once we
got our ideas clear

5

friendly session
but
not creative

4

3

ideas imposed on
the group by a few

2

1

little done to
generate ideas

Ability to Decide Issues:

7

6

genuine
agreement
and support

5

4

3

made
let one person rule
compromises
to get the job done

4.

Overall Productivity:

7

6

highly productive
session

5

just did what we
had to do

Team members (include yourself):

4

3

barely
accomplished
the job

2

poor resolution
of differences

2

Suggestions and comments to the facilitator:
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1

did not accomplish
our goal

Individual contributions to this team
project:
(Allocate 100 points to your team
members; be sure to include yourself.
Base the allocation on your opinion of
individual performance. The sum of all
points allocated must equal 100.)

1.
2.
3.
4.
5.

1

Assessment Sheet: Teamwork Self Evaluation
----------------------------------------------------------Participant:___________________________ Date:_______________________
Read each statement below, then circle the number that best represents your
experience as a team member.
(3 = agree completely; 2 = agree somewhat; 1 = disagree somewhat; 0 =
disagree completely)
1. I felt comfortable working with this team.

3

2

1

0

2. I was an active participant on my team.

3

2

1

0

3. I listened to everyone on my team.

3

2

1

0

4. I encouraged and praised others on my team.

3

2

1

0

5. I helped someone who didn’t understand.

3

2

1

0

6. I asked for an explanation or help when I didn’t
understand.

3

2

1

0

7. I felt encouraged by people on my team.

3

2

1

0

8. My role was ____________________________
I felt comfortable in this role.

3

2

1

0

9. I found this group activity to be a worthwhile
experience.

3

2

1

0

10. I enjoyed working with the other participants
on teams.
3
2
1
0
_______________________________________________________________
Suggestions and comments to the facilitator:
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Assessment Sheet: Facilitator’s Team Evaluation
----------------------------------------------------------Participant:____________________________ Date:______________________
Read each statement below, then circle the number that best represents your
evaluation of the participant as a team member.
(3 = agree completely; 2 = agree somewhat; 1 = disagree somewhat; 0 =
disagree completely)
1. Is an active team participant.
3
2
1
0
Initiates and maintains task oriented dialogue. 3
2
1
0
Works for constructive conflict resolution.
3
2
1
0
Strives for meaningful group consensus.
3
2
1
0
Supports other team members.
3
2
1
0
Initiates and participates in group maintenance. 3
2
1
0
2. Is responsive and effective in completing team
assignments.
Works to define the problems.
Investigates problems.
0
Works to define solutions.
Works to document solutions.
3. Effectively performs assigned team role.

3
3

2
2
3

1
1
2

0
0
1

3
3

2
2

1
1

0
0

3

2

1

0

4. Exhibits good listening and speaking skills.
3
2
1
0
________________________________________________________________
Suggestions and comments to the participant:

Facilitator:_______________________________________________________
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