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Dear Team Advisor,

On behalf of the U.S. Army Educational Outreach Program (AEOP), | want to welcome you to eCYBERMISSION. |
am thrilled that you are taking the first step to provide this science, technology, engineering and mathematics (STEM)
opportunity to your students. | know that you and your students will find the program to be a challenging and
rewarding experience. Across the nation, teachers are looking for innovative ways to engage students in STEM
disciplines and build 21% century skills. We believe this competition is an exciting way to meet these challenges and
help your students understand and embrace the real-world applications of STEM.

In 2012, the U.S. Army eCYBERMISSION program reached out to teachers across the nation who served in the
capacity of Team Advisors (TA) to come together and develop an enhanced Team Advisor Resource Guide. The
group represents a diverse group of educators from across the country, all of whom have actively participated in
eCYBERMISSION with students in classrooms and afterschool programs. Over a four-month period, The TAs in the
Roundtable used their unique experiences to generate this resource guide. It is easy to use and can be applied to a
wide variety of student settings throughout the nation.

This Team Advisor Resource Guide contains:

e Administrative Information

e Rules for Participation

o Sample Lesson Plans (6", 7", 8™ and 9" grades)
e Best Practices

e Public Relations and Community Involvement

e Additional Resources

The goal in creating this resource guide is to provide Team Advisors first hand, classroom-based advice to walk them
through each task associated with completing Mission Folders. The resource guide will also provide sample lesson
plans segmented by grade level to assist in teaching the fundamentals of STEM in a dynamic fashion. Student
enrichment through eCYBERMISSION meets various aspects of the National Science Standards and has the
structure in place to help students develop integral academic skills while using STEM to solve problems.

I hope that this guide will not only provide you with the necessary tools to easily infuse this program into your current
curriculum, but provide an avenue to authentically engage your students in STEM studies.

Christina Weber
Cooperative Agreement Manager
U.S. Army Educational Outreach Program (AEOP)
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Dear Team Advisor:

On behalf of the National Science Teachers Association (NSTA), I would like to welcome you and your
students to the U.S. Army’s eCYBERMISSION competition. I hope you share in our enthusiasm and
excitement about this program and the opportunity it presents for you and your students.

Many kinds of learning experiences, including science competitions like eCYBERMISSION, can contribute
significantly to a student’s education. This program helps students connect what they have learned in the
classroom to real-world applications, which enhances student engagement and provides examples of how
their learning is linked to future career options.

Teachers and mentors, like you, are the primary agents for effecting meaningful change in science,
technology, engineering, and math (STEM) education and play a vital role in cultivating an interest in science
in our nation’s youth. As a former educator, I know that there are multiple demands and responsibilities
placed on teachers and mentors each day and that participating in extracurricular programs and competitions
can be arduous. To that end, we greatly appreciate your decision to participate in the eCYBERMISSION
program as it will, indeed, make a difference in the lives of your students.

NSTA is thrilled to be working with the United States Army to promote high-quality learning opportunities
and experiences that foster interest in innovation and build students’ knowledge in the STEM disciplines. Our
involvement and supportt of this program underscores NSTA’s continued commitment to elevating the
quality of STEM education in the U.S.

We look forward to following you and your students’ progress and experience throughout the competition

and wish you the best of luck.

Best regards,

D@wff A G ar—

David L. Evans, Ph.D.
Executive Director, National Science Teachers Association
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TEAM ADVISOR ROUNDTABLE BIOS

The eCYBERMISSION Program carefully selected 10 Team Advisors from throughout the country to
participate in the Team Advisor Roundtable. Over a course of four months, these individuals met both in
person and virtually to create this robust resource guide to assist you in implementing the program in your
classroom.

Barbara Morrow: Sixth-Grade Focus. Barbara Morrow currently
teaches middle school science at Providence Day School in Charlotte, N.C.
(since 2000). From 1997-2000, she taught middle school science and served
as the Science Department Chair at Albemarle Road Middle School in
Charlotte, N.C. Earning a Bachelor of Science in Biology from Salem College in
1995, she completed internships at the Bowman Gray School of Medicine and
RJ Reynolds Tobacco Company in Winston Salem, N.C. Mrs. Morrow
presently coaches eCYBERMISSION, Science Olympiad, Science Quiz Bowl,
and SIEMENS competitions and has been a national assessment writer since
2007.

Mary Nielsen: Sixth-Grade Focus. Mary Nielsen received a
Bachelor's in Arts in Elementary Education and a Master's of Science in
Educational Administration from Fort Hays State University in Hays, Kan. She
has spent 28 years in education and strives to provide professional leadership
in a school environment where there is a desire to help all students develop
positive learning habits and skills that will lead them toward a life of independent
discovery. Ms. Nielsen has served as an eCYBERMISSION Team Advisor for
the past two years, along with coaching both the Science Olympiad and an
afterschool robotics program.

Frank Curcio: Seventh-Grade Focus. Frank Curcio retired from
government service in July 2006 after 25 successful years and has come full
circle back to education, as he was previously a high school physics teacher.
Currently, Mr. Curcio teaches “Introduction to Applied Physics” and “Physical
Science” at Sanford Math, Science & Technology Magnet Middle School in
Sanford, Fla. He has been active in eCYBERMISSION since the program’s
inception and has served as a Team Advisor to more than 550 students.

Holly Erickson: Seventh-Grade Focus. Holly Erickson is a
founding member of and seventh grade math educator at the STEM Center
Middle School in West Fargo, N.D. She earned her Bachelor’s in Elementary
Education and English Language Learners with a focus on math and teaching
Middle Level. She coaches eCYBERMISSION, BEST (Boosting Engineering
Science and Technology) Robotics, and TARC (Team America Rocketry
Challenge) Teams for seventh through 10" grade.

vi
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Migdalia Sanabria: Seventh-Grade Focus.  Migdalia
Sanabria is a Nationally Board Certified Science Teacher. She is a seventh-
grade Science Educator at the Queens School of Inquiry, a sixth through
twelfth grade college preparatory school in Flushing, N.Y. She earned her
Bachelors in Science and obtained her Master’s Degree in Science Education.
In 2012, one of her eCYBERMISSION Teams was selected as the First-Place
State Winners for New York. She has been a Team Advisor for the
eCYBERMISSION Program for the past five years.

Jennifer Roberts: Eighth-Grade Focus. Jennifer Lionetti
Roberts is an eighth grade Gifted and English for Speakers of Other
Languages endorsed Science educator at Coral Springs Middle School in
Coral Springs, Fla. She completed pre-professional studies while earning her
Bachelors of Science degree in Food Science and Human Nutrition from the
University of Florida. Jennifer has been an educator for 13 years and part of
eCYBERMISSION since 2002 with six Winning Teams. She enjoys spending
her free time with her husband Steven, who is a Veterinarian, and her 4-year-
old daughter Madison.

Miken Harnish: Eighth-Grade Focus. Miken Hamish is an
eighth-grade science teacher and instructional coach at Wheatland Middle
School in Wheatland, Wyo. She has a Bachelor's of Science in Science
Education for grades seven through 12 and a Masters of Business
Administration. She is on the Wyoming State Science Standards Committee and
has been involved with the Wyoming State Science Assessment Committees for
the past six years. At Wheatland Middle School, Miken is the science fair
coordinator, LEGO robotics coach, and the eCYBERMISSION Team Advisor. In
addition to sharing her love of science with students for the past 14 years, Miken
has also been a community leader for Girl Scouts, Cub Scouts and 4-H.

JoAnne Brown: Ninth-Grade Focus. JoAnne Brown has been
a science educator in Salt Lake City, Utah, for the past 14 years. She
received her Master's in Teaching from the Evergreen State College in
Olympia, Wash., and has since received endorsements in Biology, Integrated
Science and Gifted Education. She was President of the Utah Science
Teachers Association and is a leader in science education in her state. She
has been recognized as her school district's Teacher of the Year, and has
been instrumental in helping her students and school receive more than
$200,000 in grants, scholarships and awards over the past few years.

Vii
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Tim Meadows: Ninth-Grade Focus. Tim Meadows served in
the U.S. Army for 21 years and is still serving as the Army Instructor for the
Army Junior Reserve Officer Training Corps (JROTC) at Crosby High School
in Crosby, Texas. Tim has been teaching at Crosby High School and Crosby
Middle School for the past eight years. He has a Bachelor’s of Science degree
in Multidisciplinary Studies and is currently working on his Masters. He
coaches the seventh through ninth grade eCYBERMISSION Teams, JROTC
Orienteering Team, Teen Community Emergency Response Team (CERT)
and is very active in the community, with more than 100 hours of service to the
community each year.

Stephanie Hsu: Ninth-Grade Focus. stephanie Hsu received
her Bachelor of Science degree in Chemistry from the University of Florida.
She has taught in Manatee County School District in Florida for the past 10
years, and has taught Physical Science and Biology at Braden River High
School for the past five years. She is the Bradenton Herald Golden Herald
Awards coordinator at Braden River High, and has integrated
eCYBERMISSION into her classroom curriculum for the past two years.

viii
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ADMINISTRATIVE INFORMATION

1. Competition Timeline

Early August 2019 Student & TA registration opens
Ambassador registration opens
CyberGuide registration opens
Virtual Judge registration opens

November 20, 2019 Early registration ends (deadline to receive
free STEM Kkit)

December 18, 2019 Student & TA registration ends
February 26, 2020 CyberGuides' registration ends
February 26, 2020 CyberGuides' last day online

February 26, 2020 Virtual Judge registration ends

February 26, 2020 Final day to submit Mission Folders

March 11, 2020 Virtual Judging begins
March 25, 2020 Virtual Judging ends
March 31, 2020 Potential State Winners and Regional

Finalists contacted for validation
April 8, 2020 Potential winners’ validation forms due

April 15 - 23, 2020 Equipment testing for Regional Judging
video conference

April 27-May 1, 2020 Regional Judging

Early May 2020 State Winners, Regional Winners, and
National Finalists Announced

Mid-June 2020 National Judging & Educational Event

Notes regarding the timeline:

1.

Potential winner validation includes review of the team make-up and Mission Folder contents.
Quick adjustments will need to be made if any State Winning Teams must be disqualified.

Actions that could lead to disqualification:

a. Students on one team are from different grades or states

b. Students or their parents do not have a Social Security Number for savings bonds

c. Team Advisor is unable to certify the start date of research as on or after April 1, 2019.
d. Any competition rules are found to be violated.

Regional Finalists will be determined by overall score from Virtual Judging. The top three scores
in each grade in each region will advance to the regional judging.

Regional Judges will be provided a copy of the team’s Mission Folder electronically for advance
reviews.
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4. The Regional Judging Panel will be conducted via an online video conference with each Regional

Finalist Team:

a. Team presentation to Regional Judges (4 minutes)
b. Regional Panel Q&A (3 minutes)

5. All Regional Judging will take place during the week of April 27, 2020.

2. Submit Your Mission Folder

Use the checklist below to determine if your team is ready to submit their Mission Folder:
Has your team:

[J Selected a Mission Challenge?

Determined which method to use (scientific inquiry using scientific practices or engineering
design process)?

Answered all questions in the Mission Folder?

Checked the written entry for spelling or grammatical errors?

Checked that your tables, charts, maps, and graphs are accurate?

Provided the Mission Folder to a Team Advisor, parent, or another adult for review?

Attached supplemental materials for the Virtual Judges to score (encouraged)?

Attached the supplemental materials in an acceptable file types? Failure to do so could result in
the inability of a Virtual Judge to view the attached file.

|

I I |

Acceptable File Types

No more than 30 files attached, or maximum allowable size, 10 MB

Microsoft Word: .doc, .docx Adobe Acrobat: .pdf
Microsoft PowerPoint: .ppt, .pptx Flash Files: .swf
Microsoft Excel: .xls, .xlsx Image Files: .gif, .jpg
Microsoft Publisher: .pub Web design files: .htm, .html, .css

00 Had the Team Advisor electronically sign the Mission Folder and verify the project start date?

[0 Completed and attached any Survey Approval Forms or IRB Approval Forms (see Competition
Rules for details) to your Mission Folder?

0 Completed the Mission Folder before the February 26, 2020 submission deadline?

Once you have completed each of these steps, your team’s Mission Folder is complete and ready for
submission and judging!
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After submission, each Mission Folders is assigned to five randomly selected Virtual Judges. These
individuals are STEM experts and work as chemists, biologists, engineers, nutritionists, physicists, and in
numerous other STEM fields. Virtual Judges are located throughout the nation and are subject to an
extensive eCYBERMISSION training process before scoring the Mission Folders.

Mission Folder Scoring Criteria

The Virtual Judges assign scores based on three basic criteria: Application of Scientific Inquiry using
Scientific Practices or Engineering Design Process; Benefit to the Community; and Team Collaboration.

Application of Scientific Inquiry Using Team Collaboration
Scientific Practices or 12%
Engineering Design Process
0% Benefit to the
~ Community
18%

Application of Scientific Inquiry using Scientific
Practices or Engineering Design Process (70 percent)

o Effective use of scientific practices and problem
solving strategies

e Extensive research and reputable sources

e Logical conclusions based on data collected

e Appropriate use of scientific terms, equipment,
materials and mathematic equations

o Effective use of technology as part of the solution

Benefit to the Community (18 percent)

e Selected problem deals with a
challenging community issue

e Proposed solution could have a
positive impact on the whole
community, or a segment of a
population in the community

e Proposed solution has the potential
to be implemented

e Direct demonstration of the benefit
of the team’s proposed solution on
the community

Team Collaboration (12 percent)

e Evidence that the team worked
together

o Effective use of a broad range of
team member skills

e Involvement of community members
as resources

Overall presentation is organized, clear and free from grammatical and spelling errors
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Judging Comments

In addition to providing your Mission Folder scores, eCYBERMISSION encourages Virtual Judges to
provide encouraging and constructive comments after they have completed reviewing each team’s
Mission Folder. The Virtual Judges typically provide feedback in the following areas:

e Quality of the Mission Folders

e Competent understanding and use of the scientific inquiry using scientific practices or engineering
design process

e Value and impact on the community

e Amount of research conducted and proper references

e Quality and quantity of attachments

e Proper spelling and grammar.

Below are some featured comments from past, high-scoring Mission Folders:

e “[The] Project was unique and [the] submission was an example of a well thought-out,
organized and documented project that demonstrated a benefit to the community.”

o “Excellent job with your pre-experiment research and in presenting your bibliography!
Also, good job on identifying potential areas for future research.”

e “You measured the knowledge base of an important segment of your community, then you
presented information to that segment, and then you measured the knowledge base again
to see if it changed as hypothesized. Real science!”

o “This team came up with a fresh, original idea to research and work on. Their commitment
and work showed in a Mission Folder they can be proud of.”

Mission Folder Rubrics

Mission Folders receive scores following one of two rubrics; the Scientific Inquiry Using Scientific
Practices Mission Folder Rubric, which aligns with all teams that submitted Mission Folders based on
scientific inquiry using scientific practices; and the Engineering Design Process Mission Folder Rubric,
based on principals used in the engineering design process. Both are weighted identically to ensure
fairness and unbiased scoring.

The Scoring Rubrics for both the Scientific Inquiry Using Scientific Practices Mission Folder and
the Engineering Design Process Mission Folder are available online. Please reference the Advisor
Resource section on the eCYBERMISSION website
(http://lwww.ecybermission.com/AdvisorResources) for those scoring rubrics.

Variations in Rubrics

There are slight variations in the rubrics for Scientific Inquiry using Scientific Practices and Engineering
Design Process techniques. These differences are a direct result of the need to accurately capture the
work done by teams focusing on engineering. While engineering students typically do not learn the
engineering design process before entering secondary school eCYBERMISSION recognizes the need to
expose interested students to this concept earlier in their education.
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While the scorecards vary slightly, the points for each section of the “Use of the Engineering Design
Process” and “Use of Scientific Inquiry Using Scientific Practices” phases are equal to ensure that judging
is fair and impartial. Both total 350 points.
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4. Awards and Incentives

eCYBERMISSION seeks to award teams who perform at an exemplary level in order to create an
opportunity for students to continue their love of research and knowledge into their college careers.

2019-2020 Award Structure

State Awards

First-Place State $1,000 U.S. Savings Bonds (matured value) per student or equivalent
Winners* **

Second-Place State | $500 U.S. Savings Bonds (matured value) per student or equivalent
Winners**

Regional Awards

All Regional $1,000 U.S. Savings Bonds (matured value) per student.
Finalists
First-Place $2,000 U.S. Savings Bonds (matured value) per student, or equivalent, and an all-

Regional Winners** | expense paid trip to the Washington Metropolitan Area to compete for the First-
Place National Award

National Awards

First-Place National | $5,000 U.S. Savings Bonds (matured value) per student or equivalent
Winners

*Non-U.S. based Department of Defense Education Activity School entries will be considered as one
state (i.e., Armed Forces Europe and Armed Forces Pacific). U.S. Territories and Commonwealths will be
considered as one state (i.e., American Samoa, U.S. Virgin Islands, Guam and Puerto Rico)

**In order to be eligible for an eCYBERMISSION Award, the Mission Folder must have received a
composite score of at least 300 during the Virtual Judging process.

The following map displays eCYBERMISSION'’s regional divisions:

NORTH CENTRAL

NORTH ZAST

SOUTH EAST
ke 8 US terrcneen

vt DoOLA Schooi

SOUTH CENTRAL




&@0@ Cyb=ErmssiIon

RULES FOR PARTICIPATION

For more information on the rules of participation, please view the official Competition Rules.
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SAMPLE LESSON PLANS

1. Grade 6

1.1 TEAMWORK

Title: Sixth Grade Teamwork Lesson Plan

Goal/Purpose:

1.) To instill/model effective teamwork among
groups when faced with a scientific or engineering
challenge.

2.) To enhance communication among team
members and guide students into self-determining
roles.

Objectives:

1.) Students will list the characteristics of an
effective team and team leader.

2.) Students will discuss the various skills,
strengths, and roles of team member.

3.) Students that will work together toward a
common goal that will benefit the community.

Standards:

Next Generation Science Standards:

Practice 6: Constructing Explanations and
Designing Solutions

* Apply scientific ideas, and/or use an explanation
for real-world phenomena, examples, or events.
* Apply scientific reasoning to show why the data
or evidence is adequate for the explanation or
conclusion.

* Undertake a design project, engaging in the
design cycle to construct and/or implement a
solution that meets specific design criteria and
constraints.

* Apply scientific ideas of principles to design,
construct, and/or test a design of an object, tool,
process, or system.

» Optimize performance of a design by prioritizing
criteria, making tradeoffs, testing, revising, and
retesting.

Common Core State Standards for English
Language Arts

Speaking and Listening Standards (Grade 6)
Domain: Presentation of Knowledge and Ideas
Standard 4. Present claims and findings,
sequencing ideas logically and using pertinent
descriptions, facts, and details to accentuate main
ideas or themes; use appropriate eye contact,
adequate volume, and clear pronunciation.

Domain: Comprehension and Collaboration
Standard 1. Engage effectively in a range of
collaborative discussions (one-on-one, in groups,
and teacher led) with diverse partners on grade 6
topics, texts, and issues, building on others’ ideas
and expressing their own clearly.
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Time:
Six class periods, 45 minutes each.

Materials:
(Enough to build two replicas of the same device,
model or sculpture):

- KNEX

- Paper plates

- Polystyrene cups

- Straws

- LEGO’s

- Tape

- Coffee stirrers

- Wire

- Nuts/bolts/washers

- Magnets

- Clay

- Ruler

- Walkie talkies

- Ziploc bags/Small boxes (for group

materials)
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Instructional Procedures:

Teacher Preparation (20 minutes)
1.) Arrange students in groups of three to four
based on teacher knowledge of each student.

- Initial student grouping can be difficult. If
students choose the groups themselves,
there is often a student left out.

2.) Build five different devices, models or
sculptures out of simple materials.

- Building the device, model or sculpture is
often best when they are made of the
same materials.

3.) Create five different stations, each with a

different device, model or sculpture at each station.

DO NOT allow students to see stations ahead of
time.

4.) Compile the materials needed to build a replica
of the device, model, or sculpture into a separate
storage container (Ziploc® bag, small box, etc.).

Day 1
1. First five minutes: Ask students to get into

their assigned group and fill out the
characteristics of an effective team. (This
is a pre-assessment).

2. With no explanation of what students will
be doing, give students 30 seconds to
determine a team “leader.” This leadership
role will change as students rotate through
the stations each day.

3. Provide student leaders (only) the
instructions for their station on a card or
printout.

4. Next 30 minutes: All students are to
assemble the device, model or sculpture
based on the different instructions at each
station.

5. Last 10 minutes: Ask students to
disassemble their materials and place
them back into the container. (Allow five
minutes for this).

6. Last 10 minutes: Have students fill out the
student sheet. (Students will do this during
the last five minutes of each remaining
class period until the student sheet is
completed).

Day 2-5
1. Have students begin with a new station

Teacher Notes:

Advanced/Gifted Students:

Have student leaders make a video recording
summarizing their experience as a leader.
Combine all group member responses into one
video clip. Have students take a digital photo of
their final product and the device, model or
sculpture.

ESE/Special Needs Students:

Instead of writing procedural steps, allow students
to take digital photos of each step as their
procedure.

Reinforcement/Extension:

1.) Teachers should pre-select and change groups
each day.

2.) After all stations are completed teachers should
give students a problem to solve. (This could be
an experiment or a design challenge).

10
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each day.

Repeat day one, steps 1-6 each day. With
each day, students must choose a
different leader, and each student should
participate as a leader at least once during
the entire week.

First 10 minutes: Have student leaders for
each day get into groups.

Next 10 minutes: Allow them to discuss
any issues they had in achieving their
goals.

For the remaining portion of the class
period, have students discuss each
member’s strengths, and the potential role
they could fulfill on a team.

Assessment:

1.) Probe students for understanding of what an
“effective” team is and the dynamics of successful
teamwork.

2.) Worksheet 1 and 2

3.) Qualitative assessment on how teams worked
together, and which teams needed teacher help.

Resources:

http://www.ehow.com/info 12121901 fun-games-

play-walkie-talkies.html

11
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Worksheet 1: Student Team Leader Station Instructions

Team Leader Instructions

In the given time, your group must build an exact replica of the (device, model or sculpture) at
your station.
Station 1
Instructions:
Your team members may not see what they are building ahead of time. Give your team
members the materials in the bag (or box) and one of the walkie talkies. You will then go
into the hallway (or anywhere out of view and approved by your teacher). Take the
completed (device, model or sculpture) with you. You will use the walkie talkie to
communicate instructions on how your team should build the (device, model or
sculpture).
Total Time (for you and your group):
In the given time, your group must build an exact replica of the (device, model or sculpture) at
your station.
Station 2
Instructions:
You and your team members are not allowed to communicate with your voices or in
writing.
Total Time (for you and your group):
In the given time, your group must build an exact replica of the (device, model or sculpture) at
your station.
Station 3
Instructions:
Give your team members the materials in the bag (or box). All members of your group
(yourself included) must place their dominant hand behind their backs. This hand must
remain there throughout the class period. Switching hands at any time is not allowed.
Total Time (for you and your group):
In the given time, your group must build an exact replica of the (device, model or sculpture) at
your station.
Station 4

Instructions:
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Your team members may not see what they are building ahead of time. You will go into
the hallway (or anywhere out of view approved by your teacher). In ten minutes, write a
procedure (using only words and no pictures) of how to build the ____ (device, model or
sculpture). You may not communicate to your team in any other way. Give your team
members the materials in the bag (or box).

Total Time For You: Total Time For Your Group:

In the given time, your group must build an exact replica of the (device, model or sculpture) at

your station.

Station 5

Instructions:
Your team members may not see what they are building ahead of time. You will go into
the hallway (or anywhere out of view approved by your teacher). In 10 minutes, draw
pictures/symbols of how to build the device, model or sculpture). You may not use

words or communicate to your team in any other way. Give your team members the
materials in the bag (or box).

Total Time For You: Total Time For Your Group:

13



ARMY EDUCATIONAL
OUTREACH PROGRAM