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Project: The Junior Test Pilot School
JTPS.Edu20.org
Introduction
The Junior Test Pilot School (JTPS) is an online program designed to instruct elementary school
aged children on how the subjects of science, technology, engineering, and math (STEM) function
in aircraft development, flight test, and aerospace at Edwards Air Force Base which is the Air
Force’s flight test center. JTPS is operated and funded by the Flight Test Historical Foundation
(FTHF) which is a non-profit organization that supports the Air Force Flight Test Museum (AFFTM)
at Edwards Air Force Base. The purpose of the JTPS program is to promote positive affect and
motivation in STEM subjects for life-long learning.
In the JTPS program, the learners become Junior Test Pilots and choose “missions” (e-learning
modules) that teach STEM lessons using the historical and current operations at Edwards Air Force
Base. As the learners work through each module, they will earn a certificate of completion and a
patch. These are designed to be motivators; however, earning a patch does mirror the actual
experience of a test pilot and the flight test engineer as he or she completes a special mission or
project.
The JTPS has been developed to assist the AFFTM in meeting the Air Force’s commitment to
promote interest in STEM subjects and the museum’s purpose to preserve the history of Edwards,
the people that have been there, and the remarkable advancements in flight and aerospace which
have been established there.
Project Goals
On May 8, 2013, the initial proposal for the JTPS program was submitted and approved by the
supervisor, Lisa Gray who is the Chairwoman of the Board of Directors for the FTHF, and Dr.
Jennifer Richardson, the practicum instructor for Purdue’s EDCI 573 summer course. The tasks,
project guidelines, and timeline were established. Upon completion of the project, the tasks and
artifacts were completed on time and with little alteration.
Artifact
LMS site
e-Learning modules instructional goals and performance
objectives
Test group attitude survey results
Test group entry knowledge and skills results
Test group evaluation of the LMS results
Test group results of learning using the F-22 module
Table with objectives and assessments for each learning
module
Analysis of learning outcomes with test group

Completed
May 26,2013
May 26, 2013
May 26, 2013
May 26, 2013
June 9, 2013
June 9, 2013
June 9, 2013
June 9, 2013
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TASKS AND PROJECT TIMELINE
TASKS:
1. Decide on a LMS and establish an online presence for the Junior Test Pilot School
2. Identify instructional goals for three to four interactive e-learning modules
3. Survey of 3rd to 5th grade students attitude about flight test
4. Analyze 3rd to 5th graders and identify knowledge of airplanes and flight test
5. Develop an e-learning module using the existing module on the F-22
6. Evaluate instruction using the control group of 3rd to 5th graders (using existing module)
7. Evaluate the ease of use of the EDU 2.0 LMS with control group
8. Write performance objectives for remaining modules
9. Develop assessment instruments for remaining modules
10. Develop instructional strategy for remaining modules
11. Develop an e-learning module on becoming a test pilot
12. Develop an e-learning module on the fundamentals of flight
13. Evaluate learning results based on pre-test and post-test scores
14. Evaluate attitude survey feedback on missions
15. Project completion
PROJECT TIMELINE:
TASKS
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

May 12, 2013
X

May 19, 2013
X

Completion Dates
May 26, 2013
June 2, 2013

X
X
X
X

June 9, 2013

June 16, 2013

X

X
X

X
X
X
X
X
X

Personal Narrative
I followed a systematic design of approach based on the ADDIE (analyze, design, develop,
implement, and evaluate) model and Dick, Carey, & Carey’s (2009) guidelines. As a novice
instructional designer, this helped to ensure that tasks were completed on time and artifacts could
be delivered. Following a rigid set of guidelines also allowed me for me to generate measurable
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results to show that the JTPS is a program that can not only successfully deliver instruction and
learning, but that it is also navigable, interesting, and engaging for the learners.
Because there was a real need for the organization to meet their STEM mission, I was assigned the
responsibility to determine and design an online solution that I felt met the needs of the
organization and the students. I began an informal survey of professionals in the aerospace
industry and STEM educators before the idea of a Junior Test Pilot School materialized. Dozens of
people contributed to my ability to synthesize all of the opinions and suggestions into the JTPS.
In EDCI 569, Introduction to eLearning, I developed the first module that is in use in the JTPS now.
It was an independent learning module that can be posted at the AFFTM’s website also. Creating
another interactive module would have fulfilled the requirements of the practicum as well;
however, during the process of interviewing mothers, fathers, and teachers, I realized that there
would have to be a larger structure that would motivate students more. The JTPS has
motivational tools, like the patches and certificates, which will help with that goal, but it also can
be used by teachers as additional lessons. Another motivating factor that was revealed in the
process is the students’ real excitement about being able to create an online presence and build
an online community. That was a big surprise and a great take-away.
Because I was able to work independently and with the full cooperation of my subject matter
experts (SMEs), I have not encountered many challenges in this process. The biggest challenge I
had was learning Adobe Captivate. I had become familiar and comfortable with Articulate
Storyline and learning another software proved to be very time consuming. Also, due to the time
commitment of building out instructions on how to access the site itself and creating introductory
animations of objectives for each lesson, I did not have enough time to create a fourth module. In
my initial proposal, I wrote that I would create 3-4 interactive e-learning modules, and I was only
able to create the three. And as I mentioned, one of the modules, on the F-22, G-Force, and Mach
Speed, was mostly completed before I started designing the JTPS LMS. While not missing any
deadlines, I still would have liked to have created more modules/missions for the school.
The future plans for the JTPS include alignment with the Next Generation Science Standards,
finishing 7 more e-learning modules by Fall 2013, and partnering with local organizations like
NASA’s Space Camp and the Aero Tech Institute. I have already contacted other Air Force
Museums, and I have advertised the JTPS in online e-learning groups. If all goes as planned, I’ll be
very busy with the JTPS for some time to come.
This project was a challenge, but I do think I have grown immensely in this whole process. I think
much more critically about design now than I did at the beginning of the program. I had been
working with e-learning curriculum design and development for many years, but I did not have a
structure to apply to it nor the depth of knowledge about best techniques for learning in an online
environment as I do now. By no means am I an expert at this; however, I know that my thinking
and processing of information and my ability to operate at a more fluid level have grown
exponentially. I could have never conjured the idea for the museum two years ago. It has taken
all of this time to get me where I am now… again, not an expert but perhaps a competent novice.
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INSTRUCTIONAL DESIGN REPORT
Needs Analysis
The JTPS was developed as a solution to fulfill part of the STEM Mission of the AFFTM and FTHF
which pledges to promote interest and generate excitement for K-12 students in Science,
Technology, Engineering, and Mathematics (STEM) through educational outreach about flight test,
aerospace, and Edwards Air Force Base.
To clarify the goals and needs of the AFFTM, the Chairwoman of the Board of Directors of the
Flight Test Historical Foundation (which serves as the board of directors for the museum), Lisa
Gray, and the AFFTM Curator, George Welsh were interviewed in March 2013. It was quickly
determined that the most significant challenge the AFFTM has in completing its STEM mission is its
location on Edwards Air Force Base. Since September 11, 2001, Edwards has restricted access for
all non-military personnel. These restrictions limit the general population’s ability to visit the
museum. In order for an educational program to reach the largest population, we decided that
there needed to be an e-learning solution.
To determine the intended level of instruction, several subject matter experts were contacted and
research conducted on what is the ideal age to capture the interest of children in STEM subjects.
3rd to 5th grade was identified as the ideal age group based on both the opinion of the educators’
spoken to and the research reported by Li, Y., & Lerner, R. M. (2011), Schunk, D.H., Meece, J.L., &
Pintrich, P.R. (2014), and Taylor, M. (2009).
In April of 2013, a proposal for an online program was brought to the Board of Directors of the
FTHF. The Board supports the project and views this project as a critical need to fulfill the STEM
Mission of the AFFTM and the FTHF. The e-learning modules created for the JTPS can also be
hosted independently at the AFFTM’s website.
Instructional Goal
Based upon initial needs of the AFFTM and FTHF, the context for delivery of the instruction, and
the determining the best age group for accomplishing the STEM mission, the following
instructional goal was established:
Using video, interactive lessons, images, and audio files to teach aspects of flight test,
experimental aircraft, and Edwards Air Force Base in an online environment, students in the
elementary grades are engaged in the learning of STEM subjects, and their expectancy of success
and positive attitude in learning STEM subjects is raised.
Initial Instructional and Learner Analysis
In order to establish that elementary school children would be interested in the JTPS, positive
about learning in an online environment, able to navigate the internet, and motivated to learn
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about test flight and aerospace subjects, an initial attitude and entry skills survey was
administered to 3rd and 6th graders at Cottonwood Elementary School in Palmdale, CA. The survey
was given during regular classroom hours on the 22nd of May. 3rd grade and 6th graders were
chosen to represent the age range of learners that are the targeted demographic of the JTPS. The
participating teachers are in favor of the study and are supportive of the endeavor. (Original
attitude survey, Appendix A.)
For the 3rd grade class, 31 children participated. For the 6th grade class, 30 children participated.
There are a mix of girls and boys in each class, and in the third grade class, 10 boys and 10 girls
were identified, and 11 could not be identified for gender. In the initial analysis, there appears to
be a slight increase in interest and positive affect in boys in both the 3rd grades. Neither group
was asked to indicate their gender. The teacher identified the boys and girls she knew from the
3rd grade class by their handwriting.
To research if the established student test group reflects the basic profile of a typical 3rd and 6th
grader in California, the demographic and achievement levels (Table 1) were retrieved from the
school’s School Accountability Report Card (2011-2012). The results show that Cottonwood
students are largely from socioeconomically disadvantaged households. This demographic is also
the one that the Junior Test Pilot School program would like to target, as the socioeconomically
disadvantaged populations tend to not perform as well academically as the non-disadvantaged
populations in standardized tests and overall academic achievement and are at higher risk of
dropping out of school than their peers (Taylor, 2009).
There is ample evidence to show that students begin school as naturally curious and excited about
learning and are intrinsically motivated to "low motivation, extrinsic motivation and competition,
motivation to not be perceived negatively, low self-confidence, persistence to the point of it being
a fault, and failure to take responsibility for outcomes" in the middle school years (Schunk, Meece,
& Pintrich, 2014, p. 3). The average student's academic trajectory is set by the time they are
in 5th grade (Li & Lerner, 2011).
Table 1: Cottonwood Student Demographic 2011-2012
Student Enrollment by
Group

Percent of
Total Enrollment

Group

Percent of
Total Enrollment

Black or African
American
Asian
American Indian or
Alaska Native
Filipino
Hispanic or Latino

14.2

White

22.5

2.7
.2

Two or More Races
Socioeconomically
Disadvantaged
English Learners
Students with Disabilities

2.7
47.2

3
53.4

17
12.4
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The Tables 2 and 3 show the average achievement at the Cottonwood Elementary School (School
Accountability Report Card, 2011-2012). The results reflect that the school’s average scores are
slightly below average with the district, and they are higher than the state average. However, for
the purposes of the program being established, the school’s children are adequate for a test group
for the primary target learner.
Table 2: Percentage of Cottonwood Students Scoring at Proficient or Advanced Levels
Standardized Testing and Reporting Results for All Students - Three-Year Comparison Subject
School
District
State
2009- 2010- 2011- 2009- 2010- 2011- 2009- 2010- 201110
11
12
10
11
12
10
11
12
English49
58
60
60
63
65
52
54
56
Language Arts
Mathematics 53
66
68
56
61
62
48
50
51
Science
52
68
65
69
74
76
54
57
60
History-Social No data
58
63
66
44
48
49
Science
Table 3: Percentage of Cottonwood Students Scoring at Proficient or Advanced on Standardized
Tests
Standardized Testing and Reporting Results by Student Group - Most Recent Year Group
English Mathematics Science History-Social Science
All Students in the LEA
65
62
76
66
All Student at the School
60
68
65
Male------56
68
67
Female------64
68
64
Black or African American
47
47
38
Asian------71
71
Filipino------88
88
Hispanic or Latino
58
70
65
Native Hawaiian/Pacific Islander
White------69
71
78
Two or More Races------62
85
Socioeconomically
52
63
63
Disadvantaged
English Learners------39
60
36
Students with Disabilities
46
59

Lisa Sheldon Brown 9
The Junior Test Pilot School Program

Learner Attitude and Entry Skills Survey
The students were surveyed for attitude and positive affect to ensure that the content of the
Junior Test Pilot School program was intrinsically interesting to the student group and for
computer skills for assurance that an online environment is workable. Knowing that the content
is already of interest to the student population gives the Foundation confidence that the first
requirement of Keller’s (1987) ARCS model for motivation (attention, relevance, confidence,
satisfaction) is fulfilled. Students are motivated by achievement and learning which leads to
confidence in the subject. Achievement motivation feeds the intrinsic motivation of
satisfaction. Make learning fun for the students, and their expectations of positive experiences in
learning environments will be raised. That trajectory continues for life.
The goal of the Junior Test Pilot School is not to simply motivate students to learn STEM subjects;
the secondary goal is to create achievement and self-efficacy in the learning of these subjects in a
mastery environment to propel them to excel in all of their studies and shape a positive academic
trajectory.
The survey is in two parts. This first part measures overall interest in the subjects of math and
science and the interest in jets, flight test, the history of flight test development, and its future. It
also identifies whether or not the students have the requisite skills for participating in an online
program. The second part is designed to measure interest in the Junior Test Pilot School program
specifically and an overall interest in the Edwards Air Force Flight Test Museum. Currently, the
museum is on the Air Force Base and is not accessible to the general public without special
reservations. In the future, a museum facility constructed outside of the gates of Edwards which
will have an educational center and will be accessible to the general public. Phase 2 of the Junior
Test Pilot School will include an on-site program.
Potential Bias of the Student Test Group
There may be bias in the community for a positive affect and increased interest in the subject
matter. The school is in the community that supports Edwards Air Force Base and the aerospace
industry. 5% of the children surveyed indicated in an open comment section that they had a
family member that either worked on jets or worked at Edwards. The survey did not specifically
ask if the learner had a family member that works at Edwards or in aerospace. In preliminary
surveys, the sample group of individuals consisted of children between 3rd and 6th grade from
diverse areas of the country. The results indicated an overall positive affect for the subject matter
and high interest in learning more about flight test and jets.
The survey of the initial group of students did not include indicators of a positive attitude about
Edwards Air Force Base or the Junior Test Pilot School. The initial survey only indicated interest in
and knowledge of the subject matter (Appendix B). The results indicated a high level of interest.
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Table 4: Results from 3rd Graders
Statement
I like to learn about science.
Positive 90% -- Negative 10%
I like learning math.
Positive 67% - Negative 31%
I like jets.
Positive <90% -- Negative >10%
I think learning about the history of airplanes is
cool.
Positive <87% -- Negative >13%
I like to use the computer to learn about different
subjects.
Positive 88% -- Negative 12%
I would like to learn about the new jets that are
being tested at Edwards Air Force Base.
Positive 91% -- Negative 9%
I know how to search a subject on the internet.
Positive 76% -- Negative 24%
I would like to fly jets.
Positive 73% -- Negative 27%

24

4

0

3

77%
14
45%
19
61%
17

13%
7
22%
9
29%
10

8
25%
2
6%
2

10%
2
6%
1
3%
2

55%
20

32%
7

6%
2

6%
2

65%

23%

6%

6%

20

8

1

2

65%
18
62%
15
52%

26%
4
14%
6
21%

3%
3
10%
5
17%

6%
4
14%
3
10%

Statement:
I would like to be a Junior Test Pilot.
Positive <54% -- Negative >46%

9
29%

8
26%

3
10%

11
35%

I think it would be fun.
Positive 74% -- Negative 26%
I would like to visit the Air Force Base.
Positive >94% -- negative <6%

16
52%
27
87%

7
22%
2
6%

4
13%
0

4
13%
2
6%

The results indicate a high level of interest in the subject matter and content. The results indicate
an overall positive response to learning via computer and an ability to use the internet. The
results also indicate that the students have a higher affect for learning science than math. These
students have just completed a two week long lesson on astronomy which included guest
speakers and hands-on experimentation which may influence the students’ reaction. It is
interesting to note the very high student response to visiting the Air Force Base. This indicates
that a museum on the base but outside of the gates would be a desirable destination for school
children.
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Table 5: Results from 6th Graders
Statement:
I like to learn about science.

14

14

2

Positive 94% -- Negative 6%

47%

47%

6%

I like learning math.
Positive 64% -- Negative 36%
I like jets.
Positive 80% -- Negative 20%
I think learning about the history of airplanes is
cool.
Positive 47% -- Negative 53%
I like to use the computer to learn about different
subjects.

11
37%
15
50%
5

8
27%
9
30%
9

4
13%
3
10%
12

7
23%
3
10%
4

17%
12

30%
12

40%
3

13%
2

Positive < 82% -- Negative >17%

41%

41%

10%

7%

8

10

8

3

28%
21
72%
9
30%

34%
6
21%
15
50%

28%
1
4%
3
10%

10%
1
4%
3
10%

I would like to learn about the new jets that are
being tested at Edwards Air Force Base.
Positive 62% -- Negative 38%
I know how to search a subject on the internet.
Positive <93% -- Negative >8%
I would like to fly jets.
Positive 80% -- Negative 20%

0

Statement:
I would like to be a Junior Test Pilot.

5

13

8

4

Positive 50% - Negative 50%

17%

33%

27%

13%

I think it would be fun.
Positive 80% -- Negative 30%
I would like to visit the Air Force Base.
Positive 97% -- Negative 3%

11
37%
23
77%

13
43%
6
20%

5
17%
1
3%

1
3%
0

The results indicate that the subject matter is of high interest and positive affect; however, there
is declining interest in learning about jets and flight test at Edwards Air Force Base. The overall
positive response to the subject matter of jets indicates that the motivation to participate in
learning modules about the subject is high. Again, it is interesting to note the overwhelmingly
positive response to visiting the Air Force Base. While the results are mixed about learning about
the history of and the future of jets and flight test, there is still a very high interest in the base
itself.
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For a comparison of the changes in attitude and/or overall positive affect from 3rd to 6th grade in
the STEM subjects of science and math, please refer to the Table 6.
Table 6: Comparison Chart of Results 3rd Grade vs. 6th Grade

3rd Grade

6th Grade

P = Positive response, N = Negative Response

P

N

P

N

I like to learn about science.

90

10

94

6

I like learning math.
I like jets.
I think learning about the history of airplanes is
cool.
I like to use the computer to learn about different
subjects.

67
90
87

31
10
13

64
80
47

36
30
53

88

12

82

17

I would like to learn about the new jets that are
being tested at Edwards Air Force Base.
I know how to search a subject on the internet.
I would like to fly jets.
I would like to be a Junior Test Pilot.

91

9

62

38

76
73
54

24
27
46

93
80
50

8
20
50

I think it would be fun.
I would like to visit the Air Force Base.

74
94

26
6

80
97

20
3

Conclusion of Initial Learner Attitude and Entry Skills Survey Results
The positive attitude and affect that have been reported towards the subjects of science, jets, and
learning about jets is apparent in both grades. The positive responses for the environment of
learning online and the ability to use the internet support the context for using an online program
to achieve the goals of the Junior Test Pilot School is also consistent between the student groups.
Positive attitude and the requisite entry level computer skills were shown to be present in the
majority of both groups.
The third graders’ positive responses were consistently higher in all areas except for knowing how
to perform an internet search, the desire to fly a jet, and thinking that the Junior Test Pilot School
would be fun. Though in all cases, the positive responses were higher than 70% of the class which
shows a clear majority.
The interest level indicated by the responses to the question on the survey on whether or not the
learner would like to enroll in the Junior Test Pilot School program is less than was hoped for;
however, as voluntary program it is not unusual to expect that additional study and learning
would not be appealing to a majority. Rewards and incentives are designed into the program in
the form of badges and certificates. Additionally, the Flight Test Historical Foundation’s hope is
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that the Air Force Flight Test Museum’s school will be used in the elementary schools as parts of
lessons.
The decrease in positive affect between the 3rd graders and 6th graders in learning subject content
is consistent with research conducted by Schunk, Meece, and Pintrich (2014) which shows that
motivation to learn decreases as students’ progress in grade levels.
The Junior Test Pilot School program is designed for 3rd to 6th grade students. The decision to
survey 3rd and then 6th graders was made so that entry level interest could be measured at the
extremes. The program needs to be accessible and of interest to the youngest learner as well as
the oldest in the target audience. The assumption is that the 4th and 5th grade participants’
responses would be somewhere in between. Considering the overall consistency in responses, the
conclusion is that the subject matter, content, and delivery methods are appropriate to engage
the learners and achieve the learning and performance goals of the program.

Performance Goals and Objectives
Overall Instructional Goal
Given access to the Junior Test Pilot School, http://jtps.edu20.org/, elementary school student
take the JTPS pledge to become Junior Test Pilots, choose an educational flight test mission to
execute, and progress through the learning and performance goals of that mission to successful
completion.
Missions are designed for mastery and to motivate students for future learning. Each mission will
have a different instructional goal to teach STEM subjects in a media rich, interactive, online
learning environment. While designed for independent learning, the missions can be used to
supplement in class or at home instruction with additional reward systems established by a
facilitator.
Through the Edwards Air Force Flight Test Museum and supported by the Flight Test Historical
Foundation, students can earn certificates and patches for successful completion of missions.

Mission 1: Become a Junior Test Pilot
Instructional Goal: Given a video on what a test pilot is and does, a video on the history of flight
test at Edwards Air Force Base, and a pledge to study and apply oneself to all missions in life, the
students will correctly identify what a test pilot is and does and that Edwards has a long history of
flight test for the military.
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Performance Objective
In order to identify key events in the
the history of Edwards Air Force Base,
the students watch a video on the past
65 years of Edwards history of flight
test and development.
In order to understand what a test
pilot is and identify the difference
between a test pilot and an airline
pilot, the learner is given a learning
module on a test pilot and an airline
pilot.
In order to inspire and motivate
interest and to work hard in school,
students are asked to take a pledge
which details the attributes of a
successful student.

Subordinate Skills
1.1. Given an imbedded video and instructions to watch it,
students click on the video and review the video.
1.2. Given an multiple answer assignment to identify the
characteristics of the history of flight test at Edwards Air
Force Base, the students correctly indicate which answer
fits the description of Edwards.
2.1 Given a video and audio lesson explaining what a test pilot
does and what an airline pilot does, the learner identifies
the differences and similarities between the two.

3.1 Given the definition of a pledge, the students are asked to
make a pledge that states the attributes of a good and
successful student.
3.2 Given a space to write their pledge, students type in their
pledge and submit it for grading.

Mission 2: How Airplanes Fly
Instructional Goal: Given a progressive lesson on the principles of flight, students demonstrate an
understanding of the basic physics of flight and correctly identify the basic concept of how an
airplane can achieve flight.
Performance Objective
In order to identify the basic principles
of flight, students are given various
examples of how objects fly.
In order to describe the beginnings of
man’s exploration of flight, students
are presented with video, audio, and
written lessons on the history of
airplane development.
In order to demonstrate an
understanding of the basic principles
of and physics of flight, students are
presented with videos and a lesson.

Subordinate Skills
1.1 Given a video and a written lesson how things fly, students
progressively review the material.
1.2 Given a multiple answer assignment, students correctly
identify how and why an object can fly.
2.1 Given videos, audio lessons, and written examples of how
airplanes were developed throughout history, students
progressively review the material.
2.2 Given a fill in the blank assignment, students describe
different stages of the development of flight and airplanes.
2.3 Given a multiple answer assignment, students correctly
label the stages of airplane development.
3.1 Given video and written information about the physics
and basic principles of flight, students review the material.
3.2 Given multiple answer questions, students correctly
identify the basic concepts of flight and the physics
involved.
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Mission 3: The F-22, G-Force, and Mach Speed
Instructional Goal: Given a progressive e-learning module on g-force in the F-22 fighter jet,
students identify the basic principles of what g-force is, how g-force is altered, the effects of high
speed on g-force, and how it affects the human body by responding to questions and activities
imbedded in the module.

.

Performance Objective
In order to identify what type of plane
the F-22 is and how fast a fighter jet
can go, the learners are presented
with a self-paced learning module on
the F-22 and the difference between it,
other airplanes, and speeds of
different modes of transportation.

Subordinate Skills
1.1 Given a link to the online learning module, the learner
clicks through the self-paced, guided module (slides 1.31.4), reviews the video and audio lessons, and identifies
the attributes of the F-22.
1.2 Given an audio and visual lesson on the different speeds of
vehicles (slides 1.5-1.7), the learner analyzes and ranks
the speed of vehicles and modes of transportation.

In order to understand what a test
pilot is and identify the difference
between a test pilot and an airline
pilot, the learner is given a learning
module on a test pilot and an airline
pilot.

2
2.1 Given a video and audio lesson explaining what a test pilot
does and what an airline pilot does, the learner identifies
the differences and similarities between the two.

.
. In order to understand g-force and
identify the effects of g-force, learners
are presented with a self-paced
learning module on gravity, g-force,
velocity, acceleration, and force.
. In order to identify different types of
g-force and their effect, learners are
given a self-paced audio visual module
on 1 g, 0 g, positive, and negative gforce.
. In order for the learner to understand
the high velocity of the F-22, the
learner is given a self-paced audio
visual module on mach speed and
identifies how fast mach speed is.

3.1 Given an audio-visual lesson on gravity and what g-force
is and feels like, the learners are asked to explain an
example of g-force.
3.2 Given an audio-visual lesson on what creates g-force,
students define acceleration, velocity, and force.
4.1 Given an audio-visual lesson on different kinds of g-force
and their effect, the learner can identify the conditions of
the 0 g-force, 1 g-force, positive g-force, and negative gforce.
5.1 Given an audio-visual module on mach speed, the
learners can define mach speed.
5.2 Given an audio-visual module on mach speed, the math
calculation for miles per minute from one destination to
another, a link to Mapquest, and directions to find out
the distance to a destination, the learner calculates how
long it would take for him or her to travel to Hawaii while
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traveling at Mach 2.
. In order to identify the effect of high gforce on a body and how a test pilot
withstands the force, the learner is
presented with a module on high-g
force and the protective g-suit a test
pilot wears.

6.1 Given a video on the effects of high-g on a man in the
back of an F-18 and a lesson on high-g, the learner
identifies what happens under high-g force events.
6.2 Given a presentation on the g-suit and the protective
clothing a test pilot wears, the learner defines what a gsuit is and how it protects the pilots from high g-force.

Performance Objectives and Assessments for each Mission
Mission 1: Become a Junior Test Pilot
Instructional Goal: Given a video on what a test pilot is and does, a video on the history of flight
test at Edwards Air Force Base, and a pledge to study and apply oneself to all missions in life, the
students will correctly identify what a test pilot is and does and that Edwards has a long history of
flight test for the military.
Performance
Objective
1. In order to inspire
and motivate
interest and to work
hard in school,
students are asked
to take a pledge
which details the
attributes of a
successful student.

Subordinate Skills

Assessment

Assessment Items

1.1 Given the
definition of a
pledge, the students
are asked to make a
pledge that states the
attributes of a good
and successful
student.

1.1 Given an
assignment to write
their pledge,
students type in
their pledge and
submit it for
grading.

In the space provided, write your
pledge. Include your name and the date. This
is your first step in exploring your missions.
Here is your pledge: I pledge to work hard in
school, learn as much as I can, and be a good
student and citizen of the United States of
America. I will be strong, brave, and apply
myself to all of my missions in life.

2. In order to identify
key events in the
history of Edwards
Air Force Base, the
students watch a
video on the past 65
years of Edwards
history of flight test
and development.

2.1 Given an imbedded
video and
instructions to
watch it, students
click on the video
and review the
video.

2.1 Choose all of the statements that are true
about the history of Edwards Air Force Base:
• Before WW II, the air men lived in tents.
• Before WW II, there were no women at
Edwards.
• Edwards was an Army Air Field called Muroc
before 1947 when the Air Force became its
own branch of the military.
• The Army first jets were tested at Edwards.
• Edwards Air Force Base was used in
Transformers and IronMan.

3. In order to
understand what a
test pilot is and
identify the
difference between a

3.1 Given a video and
audio lesson
explaining what a
test pilot does and
what an airline

2.1 Given a
multiple answer
assignment to
identify the
characteristics of
the history of flight
test at Edwards Air
Force Base, the
students correctly
indicate which
answer fits the
description of
Edwards.
3.1 Given a quiz
assignment, the
student chooses if a
statement is true or
false about test

3.1 Choose if this statement about test pilots
is true or false.
He or she has to go to a special school to
become a test pilot. T
He or she has to be short to become a test
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test pilot and an
airline pilot, the
learner is given a
learning module on a
test pilot and an
airline pilot.

pilot does, the
learner identifies
the differences and
similarities
between the two.

pilots. (Feedback is
provided for each
answer.)

pilot. F
He or she tests the airplanes to make sure they
are safe to fly. T
He or she is an experienced pilot. T
He or she has to be an engineer. T
He or she writes the flight manuals for other
pilots to use. T
He or she tests how best to fly the airplane. T
He or she doesn't need to know about math. F
He or she doesn't need to work hard in school.
F
He or she must be a very good pilot and work
hard. T
2.2

Mission 3: The F-22, G-Force, and Mach Speed
Instructional Goal: Given a progressive e-learning module on g-force in the F-22 fighter jet,
students identify the basic principles of what g-force is, how g-force is altered, the effects of high
speed on g-force, and how it affects the human body by responding to questions and activities
imbedded in the module.
Learning Objective
In order to identify
what type of plane
the F-22 is and how
fast a fighter jet can
go, the learners are
presented with a
self-paced learning
module on the F-22
and the difference
between it, other
airplanes, and
speeds of different
modes of
transportation.

In order to
understand what a
test pilot is and

Subordinate Skills
1.1
Given a link to
the online learning
module, the learner
clicks through the selfpaced, guided module
(slides 1.3-1.4), reviews
the video and audio
lessons, and identifies
the attributes of the F22.
1.2
Given an
audio and visual lesson
on the different speeds
of vehicles (slides 1.51.7), the learner
analyzes and ranks the
speed of vehicles and
modes of
transportation.

ASSESSMENT
1.1 The leaners are
given a drop and
drag activity in
which the
attributes of the F22 need to be
matched to it.
1.2 The learners
are given a list of
vehicles or modes
of transportation
and are asked to
rank them in order
of fastest to
slowest.

ASSESSMENT ITEMS
1.1 DO Activity:
Drag the following to the jet:
Flys really fast
Used in the military
Carries weapons
Tested at Edwards Air Force Base
Has a jet engine
1.2 DO Activity:
Airline airplane
Figher jet
Car
Roller Coaster
Skateboard
Bicycle
Person Walking
Turtle

3.1
Given a video
and audio lesson
explaining what a test

2.1 Statements
about what a test
pilot, airline pilot,

CONNECT Activity: What is the fastest vehicle
you have ever been in? Do you know how
fast you traveled? (Fill in the blank.) Did the
vehicle make a turn? What happens when
you make a turn when you are traveling really
fast? (Fill in the blank)
2.1 DO Activity Questions
Trained to fly airplanes.
Has to pass a test to be a pilot.
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identify the
difference between
a test pilot and an
airline pilot, the
learner is given a
learning module on
a test pilot and an
airline pilot.

pilot does and what an
airline pilot does, the
learner identifies the
differences and
similarities between
the two.

or both types of
pilots do are
answered by
multiple choice.

Tests airplanes to see if they are safe to
fly.
Flies planes to carry passengers from
one place to another.
Completes missions to try out parts on
the airplane.
Writes manuals on how to fly airplanes.
Must be an engineer.
A highly skilled pilot.
CONNECT Activity: Learner thinks about if he
or she would rather fly an airliner or a fighter
jet and why.

In order to
understand g-force
and identify the
effects of g-force,
learners are
presented with a
self-paced learning
module on gravity,
g-force, velocity,
acceleration, and
force.

3.1 Given an audiovisual lesson on gravity
and what g-force is and
feels like, the learners
are asked to explain an
example of g-force.
3.2 Given an audiovisual lesson on what
creates g-force,
students define
acceleration, velocity,
and force.

3.1 Learners fill in
the blank after a
question designed
to help them
Connect what gforce is to a
personal
experience.
3.2 After the
presentation of
each term,
acceleration,
velocity, and force,
the learners are
asked to think of
an example of the
condition.
Learners are given
statements that
describe examples
of velocity,
acceleration, and
force and are
asked to identify
whether the
statements are
true or false.

In order to identify
different types of gforce and their

4.1 Given an audiovisual lesson on
different kinds of g-

4.1 Learners are
given an
assessment in

3.1 What is g-force? (fill in the blank)
Describe a time when you have felt g-force.
(fill in the blank)
3.2 CONNECT Activity:
Can you think of another example of velocity?
(fill in the blank)
Can you think of another example of
acceleration? (fill in the blank)
Can you think of another example of force?
(fill in the blank)
DO activity: True or False

Acceleration is when your car speeds up.
Acceleration is when your car turns.
Velocity is the speed you are traveling.
Force is when you turn the wheel of your
car.
Force is when you press the brakes on
your bicycle.
Velocity is when the roller coaster goes
downhill.

DO activity: Click on the statements that are
true.
You feel the g-force when an acceleration
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effect, learners are
given a self-paced
audio visual module
on 1 g, 0 g, positive,
and negative gforce.

In order for the
learner to
understand the high
velocity of the F-22,
the learner is given
a self-paced audio
visual module on
mach speed and
identifies how fast
mach speed is.

In order to identify
the effect of high g-

force and their effect,
the learner can identify
the conditions of the 0
g-force, 1 g-force,
positive g-force, and
negative g-force.

5.1 Given an audiovisual module on mach
speed, the learners can
define mach speed.
5.2 Given an audiovisual module on mach
speed, the math
calculation for miles
per minute from one
destination to another,
a link to Mapquest, and
directions to find out
the distance to a
destination, the learner
calculates how long it
would take for him or
her to travel to Hawaii
while traveling at mach
2.

6.1 Given a video on
the effects of high-g on

which they choose
the true
statements about
the conditions that
create g-force.
Learners are given
a drag and drop
activity in which
they have to
correctly identify
the types of gforce that are
represented in the
pictures given.

happens.
You feel g-force when you jump up and down.
You feel 1 g-force when you sit in a chair or
walk normally.
You feel g-force when you turn in a car, on a
bicycle, on a roller coaster, or in any vehicle.
DO activity: Click on the description that
matches the action in the picture, and drag it
to the center of the picture. (Picture of an
upside down roller coaster, roller coaster,
skateboarder in mid-air, people sitting.)
CONNECT Activity: Can you think of a time
when you have felt the force of gravity? In
the space below, type in an event that you felt
0 g-force.
Remember, 0 g is when you feel weightless!
(fill in the blank)

Learners are asked
to write down a
time when they
have experienced
negative g-force.
5.1 Using a multiple c 5.1 DO activity: Click on the box next to a true
statement about mach speed.
Mach speed is faster than the speed of sound.
5.2 Learners are
Mach speed is 600 miles per hour.
assessed on their
The velocity of a plane going mach speed is
ability to calculate
717 miles per hour.
the distance
The F-22 can fly at mach 2, which is twice the
between two
speed of sound.
places using a
Every airplane can go mach speed.
math problem.
When you fly at mach speed, you create a
(This is a word
sonic boom.
problem that will
You can’t hear a sonic boom when you are
not be graded.)
flying, but you can hear it on the ground.
Sonic booms are created, because the sound
barrier is crossed by the airplane that is going
faster than it.
5.2 CONNECT activity: Where do you live?
Do you know how far it is from your home to
Honolulu, Hawaii?
To find out how far it is from your home, click
on this LINK, and type in your address and put
in Honolulu, HI as your destination.

6.1 Given a fill in
the blank question

Now, take the distance in miles and divide that
number by 24.
____ ÷ _____ = ______
THAT's how fast you could fly to
Honolulu from your home in the F-22!
6.1 DO activity:
What do you think the man in the plane was
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force on a body and
how a test pilot
withstands the
force, the learner is
presented with a
module on high-g
force and the
protective g-suit a
test pilot wears.

a man in the back of an
F-18 and a lesson on
high-g, the learner
identifies what
happens under high-g
force events.

and one multiple
choice question,
the learner
identifies the
effects of high
positive g-force.

6.2 Given a
presentation on the gsuit and the protective
clothing a test pilot
wears, the learner
defines what a g-suit is
and how it protects the
pilots from high gforce.

Open ended fill in
the blank activity
which asks the
learner if he or she
has ever fainted
and to describe it.
6.2 Three multiple
choice questions
so learners can
show that they
know what g-suit is
and does.
One CONNECT
question for the
overall module.

feeling? (fill in the blank)
Multiple choice: Why did he lose
consciousness?
He forgot to eat breakfast.
He has the flu.
He is experiencing high positive g-force.
He is just dizzy.
He is experiencing 0 g-force.
He is experiencing negative g-force.
He is really tired and is falling asleep.
CONNECT activity: Have you ever fainted or
known someone else who has?
DO activity: Click on the description that
matches the action in the picture, and drag it
to the center of the picture. (Picture of an
upside down roller coaster, roller coaster,
skateboarder in mid-air, people sitting.)
6.2 DO activity: Multiple choice answer
questions.
Click on the circle next to the best answer to
the question:
Why does a pilot wear a g-suit?
How does it protect the pilot from the effects
of g-force?
CONNECT activity: Now that you know so
much about g-force and how it is affected by
VELOCITY (speed), ACCELERATION (a change in
speed or direction), and FORCE (what creates
the change), give an example of how YOU can
create g-force and what kind of g-force!
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Evaluation of the Junior Test Pilot School’s Edu 2.0
Learning Management System (LMS) Platform & Learning Outcomes
Introduction
Six 3rd Grade students (four girls and two boys) from Cottonwood Elementary School participated
in the evaluation of the Junior Test Pilot School’s Edu 2.0 LMS platform. The students were given
an initial knowledge survey and the instructions that accompanied the module (Appendix C).
Fourteen students completed the initial survey and stated intent to complete the module.
Upon completion of the module, the students were given a survey (Appendix E) to measure their
responses to navigating the LMS, the online class, and the online learning environment (questions
in Table 1). In addition, the survey included a question to measure the overall instructional goal of
the class.
Summary of Results
31 students in the 3rd grade class and 30 in the 6th grade class at Cottonwood Elementary School
were given the opportunity to participate in the test group. The 3rd grade class was offered extra
credit to participate, and the 6th graders were not offered any additional incentive to participate.
Only 5% of the 3rd graders chose to participate, and these low numbers are not consistent with the
initial learner analysis data in which over 50% of all students indicated interest in participating.
The low participation can be attributed to the fact that the test group was being formed in the last
week of classes for the year, and that the students were given one day to complete the task.
Additional data can be collected in the future. However, the sample size is adequate to evaluate
the students’ ability to navigate the website, measure overall learning, and their attitude to the
content and learning environment.
The results (Table 1) show that the LMS was easy to navigate, the students enjoyed the learning
environment, and that they liked learning about the subject matter. Results from the Student
Survey (pre-test) of the fourteen students (Table 2) indicated that 64% of the students were not
familiar with the term or concept of g-force. Two of the six students in the test group stated that
they had heard of g-force and that it was the force of gravity; all of the students in the test group
indicated that they knew what g-force is and how it affects them on the follow-up survey (Table
1). The website includes a pre and post-test for each learning module; however, students
completed a pen and paper pre-test. Of the six students that enrolled in the class, only two
completed the post-test in the module (Figure 1).
Anecdotal feedback was received from the teacher of the 3rd grade class that the students enjoyed
creating or choosing an avatar and friending one another at the website. The Edu 2.0 LMS offers
the ability to do both of these as well as blogging. The students can observe when one another is
online, and there is a chat function too. Interestingly, this high-level of interest and enthusiasm
for creating an online identity was not expected by the instructional designer, and these functions
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were not included in the attitude survey. For future evaluation, these functions can be explored
more thoroughly.
Recommendations
Based on these results, the Junior Test Pilot School has proven to be an effective and engaging
learning tool and the Edu 2.0 LMS offers a platform that best fits the needs of the learner.
Although a small sample of students, these results also reflect the high interest and enthusiasm
that were indicated in the initial learner analysis.
While the survey results show that the LMS and the learning module are engaging, easy to
navigate, and were enjoyable for the learners, additional incentive for students may be required
to participate in the modules and complete the post-tests online. Requirement as course work for
class is an option, but in order for the website to be more appealing to elementary school
teachers, the modules will need to be aligned with the state or federal standards. The intent of
the Junior Test Pilot School is to be an open source available for all students as an elective to learn
about the science, technology, engineering, and math of flight test and the aircraft developed at
Edwards Air Force Base; however, compatibility with national standards in teaching these
disciplines is not counterintuitive to the mission and goals of the program and this modification
should be explored.
Table 1: Student Survey and Results

It was easy to find the website.
It was easy to sign up for the class.
It was fun to explore the module.
I liked learning about the F-22.
I liked learning about how fast Mach speed is.

4
4
6
5
5

2
2

I understand what g-force is and how it affects me.
I would like to go on more missions!
I liked the Junior Test Pilot School website.
I liked learning about science and math in the module.

3
5
5
5

3
1
1
1

Overall, what did you think?

•
•
•
•
•
•

1
1

I like it because the mach of speed.
I liked it because it was fun.
I liked it because it was cool and be in the Junior Test
Pilot.
The website was awesome. It was cool looking at
pictures, playing games, and I felt it was fun signing up.
I liked it because it told me about the F-22 Raptor.
I liked it because it taught me a lot of stuff about jets that
I didn’t know about. I really liked learning about g-force.
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Table 2: Student Entry Knowledge Survey Results
Question
12. Do you know what a fighter jet is? If yes, do you know the
difference between a fighter jet and an airline jet?
2. Have you heard of the jet, the F-22 Raptor?
3. Do you know what the difference between a test pilot and
an airline pilot is?
4. Have you ever of MACH speed? If yes, do you understand
what it means?
5. Have you ever heard of G-force? If yes, do you understand
what it is?

Figure 1: Screen shot of the Gradebook from the eLearning module

Yes
4

No
10

8

6

11

3

3

11

5

9
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APPENDIX A
Circle the face that best shows how you feel about the statement.
We want to know what you think!
I like to learn about science.
I like learning math.
I like jets.
I think learning about the history of airplanes is
cool.
I like to use the computer to learn about different
subjects.
I would like to learn about the new jets that are
being tested at Edwards Air Force Base.
I know how to search a subject on the internet.
I would like to fly jets.
At Edwards Air Force Base, we are starting a Junior Test Pilot School. You can become a Junior
Test Pilot, go on missions, learn about flight test, and earn patches for the missions you complete.
I would like to be a Junior Test Pilot.
I think it would be fun.
I would like to visit the Air Force Base.
Use this space here to let us know if there is anything else you would like to tell us about yourself
and what you think of flight test, jets, and learning about science and math.
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APPENDIX B
Needs analysis conducted in February of 2013 for one of the modules that is included in the Junior
Test Pilot School missions list. The sample of 6 children represents a group of children from various
backgrounds – only two of the children live in this community. This document is offered as
evidence of high interest in the subject.
Needs Analysis
To determine the goals and needs of the AFFTCM, the Chairwoman of the Board of Directors of
the Flight Test Historical Foundation (which serves as the board of directors for the museum), Lisa
Gray, and the AFFTCM Director, George Welsh were interviewed. The board of directors views
this project as a critical need and would like to see the production of additional e-learning
modules and is hopeful that a virtual museum may be established in the near future.
To determine the speed capabilities of the F-22, the function of velocity, acceleration, and force in
defining and understanding g-force, and the effects of high positive and negative G-force on the
human body, the Chief Test Pilot, James E. Brown III, for the F-22 was interviewed extensively
(http://en.wikipedia.org/wiki/James_E._Brown_III).
To understand the entry skills and attitudes of 3rd to 5th graders, six age appropriate students were
surveyed. Initial verbal questions to determine understanding of g-force revealed that additional
skills needed to be established to achieve the overall instructional goal for the range of students
that have been chosen. To help determine additional learning objectives, written questions were
delivered via email to the parents of the participating students. The parents were instructed to
help type answers but were asked not to coach their children. (Results in Table 1.)
Student 1 is a female in 3rd grade. Student 2 is a female in 4th grade (and is the niece of a test
pilot). Student 3 is a female in 4th grade (and is the daughter of a flight test engineer at Edwards
Air Force Base). Student 4 is a male in 5th grade. Student 5 is a female in the 5th grade. Student 6
is a male in the 4th grade.
Table 1: Questionnaire for 3rd, 4th, and 5th Grade Students
Question
13. Do you know what a fighter jet is? If yes,
do you know the difference between a
fighter jet and an airline jet? (Please
explain)

3. Have you heard of the plane, the F-22
Raptor?

Answer
1. Yes, No
2. Yes, Yes -- Airliners fly people places and
fighter jets go to war.
3. Yes, Yes – Airplanes fly people around and
fighter jets go very fast and carry weapons.
4. Yes, Yes - Regular airplanes carry people,
and fighter jets are used to fight in battle.
5. Yes, a fighter jet is used by the military.
6. Yes, Yes
1. No
2. Yes
3. Yes
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4. Do you know what the difference
between a test pilot and an airline pilot
is?

6. Have you ever of MACH speed? If yes,
do you understand what it means?
(Please explain)

7. Have you ever heard of G-force? If yes,
do you understand what it is? (Please
explain)

8. (Attitude) Would you like to learn more
about the F-22 and fighter jets?

9. (Attitude) Do you think that it would be
fun to learn more about testing how fast
airplanes go?

4.
5.
6.
1.
2.
3.
4.
5.
6.
1.
2.
3.
4.
5.
6.
1.
2.
3.
4.
5.
6.
1.
2.
3.
4.
5.
6.
1.
2.
3.
4.
5.
6.

Yes
Yes
Thinks so
No
Yes
Yes
No
Yes
No
Yes, No
Yes, No
Yes, Yes – It means as fast as the speed of
sound
Yes, Yes – It means really fast.
Yes, No
No
Yes, No
Yes, No
Yes, No
Yes, No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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APPENDIX C
STUDENT SURVEY
For the Junior Test Pilot School
Mission: The F-22, G-Force, and Mach Speed
Name:____________________________________________________
Grade:______
Question
14. Do you know what a fighter jet is? If yes, do you know the difference between a fighter
jet and an airline jet?

4. Have you heard of the jet, the F-22 Raptor?
5. Do you know what the difference between a test pilot and an airline pilot is?
7. Have you ever of MACH speed? If yes, do you understand what it means?

8. Have you ever heard of G-force? If yes, do you understand what it is?
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The Junior Test Pilot School
& the F-22, G-Force, and Mach Speed Mission!
Open the internet.
• Go to Yahoo.com or Google.com (really, any browser you have at home or in your library
will work!) and search for jtps.edu20.org -- or, just enter jtps.edu20.org into the address
bar.
• Click on the “Missions” option.
• Click on the mission -- Mission: The F-22, G-Force, and Mach Speed. (After you complete
this one, you can explore any mission online that you want!)
• Click on “Enroll”
• Scroll down to “Get a free account” and type in a User ID and a password. (If you have an
email address, it’s best to use that for your User ID. Otherwise, you can try another user
id!)
Write down your user id and password here:
USER ID:____________________ Password:_________________________
You can now access your Mission!
•

Click on the Lesson Tab on the left hand side of the screen.
Your mission checklist is laid out for you!

•
•
•

Click on the module, follow the direction, and click through it.
Choose your mission checklist and answer questions about your mission.
Finally, take the survey and tell us what you think about your mission. We want to know
what you liked best and least.
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Appendix D
Thank you for joining the class on the F-22, G-Force, and Mach Speed! You are helping us at the
Air Force Flight Test Museum by taking the first Test Flight in the Junior Test Pilot School!
Your feedback is helping us to make this program better for all students!
If you would like to go on more missions, please do! You are enrolled for as long as
you want to be at the website JTPS.edu20.org.
Please read the statements below and circle the face that best fits how you feel about it.
It was easy to find the website.
It was easy to sign up for the class.
It was fun to explore the module.
I liked learning about the F-22.
I liked learning about how fast Mach speed is.
I understand what g-force is and how it affects me.
I would like to go on more missions!
I liked the Junior Test Pilot School website.
I liked learning about science and math in the
module.

Overall, what did you think?_____________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
Anything else you would like to tell me? ?___________________________________________
________________________________________________________________________________
____________________________________________________________________________
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Thank you SO much for helping us!

