
 

 

Marietta Center for Advanced Academics 

“Learning without Limits” 

Science 

Technology 

Engineering 

Mathematics 

STEM Explorations 

Course Catalog 

2012-2013 



 

 

STEM Program Overview 

 

To further the mission of MCAA, to provide students with a quality STEM education, 

core magnet courses (STEM Explorations) are required at each grade level.  These 

courses are designed to enhance traditional academic coursework.  Students are ex-

posed to two STEM Exploration courses per year. Although the courses are organized 

by subject area, the engineering design process is infused throughout the entire STEM     

curriculum. 

 

Why STEM Explorations?  The main purpose of STEM education is to expose students 

to the extensive field of engineering. It’s important to note that engineering is the cul-

mination of science, technology, and mathematics. This field is so extensive that it’s 

extremely difficult to address all concepts in a regular class environment. In order to 

move beyond the common notion of engineering, that it is mainly bridge building, it’s 

vital to provide students with a balanced engineering education. Through the STEM 

Exploratory courses, students are exposed to the numerous areas of engineering 

(environmental, technological, structural, etc.) as they learn the design process. Using 

the design process, students solve real-world engineering problems through project-

based units of instruction. 

 

By enhancing the way in which students are delivered a quality STEM education, these 

courses allow gifted students to receive targeted gifted instruction on a daily ba-

sis.  The STEM Exploration gifted units of instruction are aligned with the gifted stand-

ards, have increased rigor, and challenge students’ problem solving and critical think-

ing abilities.  MILE students work with their gifted peers in these classes.  All  instruc-

tors are  gifted certified.   

STANDARD STEM UNITS 

3rd Grade 4th Grade 5th Grade 

3G - Change:  Wonders of the    

         World  

 

*This is a two semester course 

4G - Exploration:  Adventures in 

        the Unknown  

 

*This is a two semester course  

5G– Survival:  Man vs. Nature  

 

        

*This is a two semester course  

GIFTED STEM UNITS 

3rd Grade 4th Grade 5th Grade 

3S -  A Stick in the Mud  4S - EnviroDesign 5S - Paper Engineering 

3S -  Engineering is Elementary   4S - Sailor to the Stars  5S - Leonardo da Vinci comes  

       to MCAA  

3S -  Fairy Tale Science   4S -  TravelQuest  5S - Roller Coaster Physics 

2  2 



 

 

 3 



 

 

COURSE DESCRIPTION & EXPECTATIONS 

The Big Idea of CHANGE is threaded 

throughout all topics in this MILE theme. 

Using a Big Idea to make connections be-

tween disciplines increases the complexity 

of content within an area of study. Two 

of the main topics of study within our 

theme of CHANGE are listed below: 

 Man-Made Changes:  Inventeering 

Inventions continually change our world 

and in this interdisciplinary unit science, 

math, and technology, meet the design 

process of  engineering—inventeering! 

Students explore the history of inventions 

and technology, then design and create 

and invention of their own. 

 Change and Metamorphosis: It’s Nat-

ural 

 

      

-STEM EXPLORATIONS- 
Learning without Limits  

 

Engineering Design Challenge 

Performance Assessments 

 “Improving Play Do”  

 Design Challenge 

 “Invention Convention”                

Design Challenge” 
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           STEM  Integration 

SCIENCE FOCUS:   

 Physical/Chemical Changes 

 Life Cycles 

 Weather 

TECHNOLOGY FOCUS:  

 Inventions 

 History of Technology 

 Wiki 

 Voicethread 

ENGINEERING FOCUS:  

 “Inventeering” 

 Designing/creating invention 

MATH FOCUS:  

 Geometry  

 Mathematical Reasoning 

 Measurement 

 Data 

 

 

 

 

 

PLEASE SIGN AND RETURN 

I have read and understand the sylla-

bus for the CHANGE /STEM class  and 

agree to follow the policies and the 

MCAA Code of Conduct all times. 

STUDENT NAME:  

 

STUDENT SIGNATURE: 

 PARENT SIGNATURE: 

STEM 

Course: 

  CHANGE 

Teacher:     Reisenauer, Finnegan, 

Hutchinson 

Grade: 3rd 



 

 

 

Georgia Performance Standards 

 
S4CS4. Students will use ideas of system, model, change, and scale in exploring scientific and 

technological matters.  
c. Identify patterns of change in things—such as steady, repetitive, or irregular change—using rec-

ords, tables, or graphs of measurements where appropriate.  

S5CS7. Students will be familiar with the character of scientific knowledge and how it is 

achieved.  

S6CS9. Students will investigate the features of the process of scientific inquiry.  

S8P1. Students will examine the scientific view of the nature of matter.  

 

ENGR-EET-1: Students will examine the nature of engineering & technology. 

a) Define engineering & technology 

b) Compare the relationship of math and science to engineering & technology 

ENGR-EET-2: Students will evaluate the impacts of engineering & technology on  

                     Society 

ENGR-EET-4: Students will demonstrate an understanding for a technological     

                     world through hands-on projects. Apply the engineering design process 

ENGR-FFT-5: Students will describe the essential systems and processes involved with  

                     innovation , invention, and entrepreneurship. 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

IF POSSIBLE, PLEASE SAVE AND SEND IN: 

Toilet paper rolls, 

Paper towel rolls 



 

 

STEM Course: Physical Science 

Teacher: Johnson 

Grade 3rd 

COURSE DESCRIPTION & EXPECTA-

TIONS 

This is a engineering class based on “Lerato 
Cooks Up a Plan” (Green Engineering Story). In 

the story the main character learns about the 

field of green engineering. Green engineers 

are concerned with designing technologies 

that have as little impact on the environment 

as possible.   

Key concepts that will be introduced in the 

storybook include: the life cycle assessment 

of engineered products, thermal insulators, 

and thermal conductors. The students will be 

asked to complete various tasks leading up to 

the Design Challenge.  

These activities include:  

 Designing a Glogster  that gives key infor-

mation about green engineering.  

 

 Developing a digital presentation to depict 

the key concepts regarding thermal ener-

gy. 

 

 Participating in various science experi-

ments to determine the best conductors 

of heat. 

STEM EXPLORATIONS- 

“Engineering is Elementary”  
Physical Science 

Engineering Design Challenge 
Performance Assessment 

The students are given the challenge 

of creating a well-insulated solar oven. 

Students will test an array of materi-

als to find the best thermal insulators, 

and will also consider the environmen-

tal impacts of each material. Once stu-

dents have tested and analyzed each 

material, they will design and test 

their own solar cookers.   

PLEASE SIGN AND RETURN 

I have read and understand the syllabus for the 
“Engineering is Elementary”/STEM class  and 

agree to follow the policies and the MCAA Code 
of Conduct all times. 

 

STUDENT NAME: 

 

 

STUDENT SIGNATURE: 

 

 

PARENT SIGNATURE: 

M
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A
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M
C

A
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  STEM  Integration 

Science: Study what thermal energy is, how it 
moves, what conducts and insulates thermal en-
ergy, and how thermal energy is measured.  

Engineering: Study what green engineering is 
and how it impacts the earth.  Become familiar 
with the life cycle assessments of engineered 
products,, 

Technology: Research thermal energy and cre-
ate a digital presentation to show understanding 
of conduction and insulation.  

Math: Measuring materials using various metric 
and standard units in addition to computation and 
problem solving.  

 

NOTE: Please review  

MATERIALS NEEDED on back of 

page. 



 

 

Standards Addressed 
Georgia Performance  and Common Core Standards 

Science 

S3P1 Students will investigate how heat is produced and the effects of heating and cooling, and will under-

stand a change in temperature indicates a change in heat.  

a. Categorize ways to produce heat energy such as burning, rubbing (friction), and mixing one thing with an-

other.  

b. Investigate how insulation affects heating and cooling.  

c. Investigate the transfer of heat energy from the sun to various materials. 

d. Use thermometers to measure the changes in temperatures of water samples (hot, warm, cold) over time.  

Math 

MCC.3.MD.4 Generate measurement data by measuring lengths using rulers marked with halves and fourths 

of an inch. Show the data by making a line plot, where the horizontal scale is marked off in appropriate units 

– whole numbers, halves, or quarters.  

Writing 

ELACC3W2: Write informative/explanatory texts to examine a topic and convey ideas and information clear-

ly.  

a. Introduce a topic and group related information together; include illustrations when useful to aiding com-

prehension.  

b. Develop the topic with facts, definitions, and details.  

c. Use linking words and phrases (e.g., also, another, and, more, but) to connect ideas within categories of in-

formation.  

d. Provide a concluding statement or section.  

 

Engineering 

MSENGR-EET-3: Students will explain the engineering design process. 

MSENGR-EET-4: Students will demonstrate an understanding for a technological world 

through hands-on projects. 

a) Apply the engineering design process 

MSENGR-II-3: Students will demonstrate engineering design and problem solving skills. 

ENGR-FET4 – Students will apply mathematics and science to the solution of a technological problem.  

ENGR-FET5 – Students will describe the essential systems and processes involved with invention, innova-

tion, and entrepreneurship.  

(a) Explain the problem solving processes used by engineers, designers, and other technologists.  

(b) Demonstrate creative approaches to problem solving.  

(c) Create a solution to a given problem.  

(d) Test and evaluate a problem solution.  

(e) Implement a problem solution.  

ENGR-STEM4 – Students will apply principles of science, technology, engineering, mathematics, interperson-

al communication, and teamwork to the solution of technological problems.  

(a) Work cooperatively in multi-disciplinary teams.  

(b) Apply knowledge of mathematics, science, and engineering design. 

ENGR-EC2 – Students will demonstrate the engineering design process.  

(a) Describe the role of problem identification, problem definition, search, constraints, criteria, alternative 

solutions, analysis, decision, specification, and communication as activities comprising the engineering design 

Possible Materials  
shoe box 

small box 

aluminum foil 

plastic wrap 

foam  

cloth  

tape 

ruler 

newspaper 

clear plastic sheeting 

reflective material 

Old Mylar balloons 

cotton 

 

 

 

 

 

***There are other recyclable items 

that will be needed for donation. 

Keep your eye out for the list! 

 



 

 

COURSE DESCRIPTION  

Tantalizing Toothpaste     

     Every entrepreneur has one thing in 

common: they see a problem and create 

a solution.  Parents want children to have 

clean and healthy teeth.  Children want 

toothpaste that tastes great and COOL!  

You have been recruited by the Tantaliz-

ing Toothpaste Company to develop and 

create a toothpaste that both parents and 

children can not live without! 

     As a future entrepreneur, you will 

work through the engineering design pro-

cess to experience that the challenges of 

starting you own business.  

 

 

-STEM EXPLORATIONS- 

Learning without Limits  

“Learning without Limits” 

 

Engineering Design Challenge 

Performance Assessments 

 
   Your challenge will be to design a reci-

pe for toothpaste that meets all criteria 

and pleases the taste buds!  Your tooth-

paste will be put to the “toothpaste” tests 

and the class community will vote on 

their favorite toothpaste.  Let the tooth-

paste war begin! 

M
C
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 STEM  Integration 

SCIENCE FOCUS: Students will experi-

ment with various recipes to design a 

toothpaste product based on texture, ef-

fectiveness, and “bubbliciousness” 

 

TECHNOLOGY FOCUS: Students will 

create an advertisement for their final 

toothpaste product. 

 

ENGINEERING FOCUS: Students will 

work through the engineering design pro-

cess to create a toothpaste recipe that 

meets all criteria based on the Tantalizing 

Toothpaste rubric. 

 

MATH FOCUS: Students will use mathe-

matical strategies to calculate: the 

amount of ingredients to include in each 

recipe,  the cost effectiveness of their 

product,  

  

 

PLEASE SIGN AND RETURN 

I have read and understand the syllabus 

for this STEM class and agree to follow 

the policies and the MCAA Code of Con-

duct all times. 

  STUDENT SIGNATURE: 

 

    

PARENT SIGNATURE: 

STEM Course:   Tantalizing  Toothpaste 

Teacher:     Mrs. Lampkin 

Grade: 

 

 

3rd 



 

 

Georgia Performance Standards 

Economic Understandings  

SS3E1 The student will describe the four types of productive resources:  

a. Natural (land)  

b. Human (labor)  

c. Capital (capital goods)  

d. Entrepreneurship (used to create goods and services)  

SS3E3 The student will give examples of interdependence and trade and will explain how voluntary exchange 

benefits both parties.  

a. Describe the interdependence of consumers and producers of goods and services.  

b. Describe how goods and services are allocated by price in the marketplace.  

SS3E4 The student will describe the costs and benefits of personal spending and saving choices.  

Engineering GPS 

MSENGR-EET-1: Students will examine the nature of engineering & technology. 

a) Define engineering & technology 

b) Compare the relationship of math 

MSENGR-EET-4: Students will demonstrate an understanding for a technological world 

through hands-on projects. 

Apply the engineering design process 

 

MSENGR-EET-3: Students will explain the engineering design process. 

 

MSENGR-II-3: Students will demonstrate engineering design and problem solving skills. 

c) Describe the steps of the Engineering Design Process 

 

ENGR-STEM4 – Students will apply principles of science, technology, engineering, mathematics, interpersonal 

communication, and teamwork to the solution of technological problems.  

(a) Work cooperatively in multi-disciplinary teams.  

(b) Apply knowledge of mathematics, science, and engineering design.  

 

 ENGR-EC2 – Students will demonstrate the engineering design process.  

 (c) Apply engineering design to the solution of a problem.  

 

  ENGR-EA2 – Students will develop and follow a detailed plan for the solution of a design problem.  

 

 



 

 

COURSE DESCRIPTION  

Walls: What Goes Up, MIGHT Come Down! 

Walls… they’re everywhere we look, but have you 

really thought about them? What holds a wall to-

gether?  What makes a wall stand without falling? 

How is a wall created? 

In our STEM unit, Walls: What Goes Up, MIGHT 

Come Down!, we will explore  Materials Engineer-

ing for investigating the physical properties of earth 

materials. These materials include rocks, soil, sand, 

and clay. Students will use the knowledge they 

have gained throughout the unit to produce the 

“just right” combination of earth materials for cre-

ating a mortar mixture that will be used to build a 

sustainable wall. The wall will have to withstand 

three golf ball hits! 

Do you think you and your team can design and 

build a wall that stays? Or do you think your wall 

just MIGHT come down? 

-STEM EXPLORATIONS- 
Learning without Limits  

 
Engineering Design Challenge 
Performance Assessments 

 

Students will create a mortar mixture that can be 

used in building a model of a garden wall. The 

wall must be able to withstand an “attack by a de-

termined rabbit” (three hits by a hanging golf ball). 

M
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  STEM  Integration 

SCIENCE FOCUS:  

Earth materials 

Physical Properties of rocks, soil, sand, 

and clay 

Habits of Mind 

Heat 

TECHNOLOGY FOCUS:  

Animoto 

Edmodo 

ENGINEERING FOCUS:  

Materials Engineering 

Engineering Design Process 

MATH FOCUS:  

Measurement: linear, volume (liquids and 

solids) 

Area and Perimeter 

 

 

PLEASE SIGN AND RETURN 

I have read and understand the sylla-

bus for this STEM class and agree to 

follow the policies and the MCAA Code 

of Conduct all times. 

STUDENT SIGNATURE: 

 

    

PARENT SIGNATURE: 

STEM Course:   Walls: What Goes Up, MIGHT 

Come Down! 

Teacher:     Cason 

Grade: 3rd 



 

 

MATERIALS 

To be announced if and when needed. 

Georgia Performance Standards/CCGPS 
Math: MCC3.MD.4. Generate measurement data by measuring lengths using 

rulers marked with halves and fourths of an inch. Show the data by making 

a line plot, where the horizontal scale is marked off in appropriate units— 

whole numbers, halves, or quarters.  

MCC.3.MD.6. Measure areas by counting unit squares (square cm, square m, 

square in, square ft, and improvised units).  

 

Science: S3CS3. Students will use tools and instruments for observing, 

measuring, and manipulating objects in scientific activities utilizing safe la-

boratory procedures. 

S3CS5. Students will communicate scientific ideas and activities clearly.  

S3E1. Students will investigate the physical attributes of rocks and soils.  

S3P1. Students will investigate how heat is produced and the effects of 

heating and cooling, and will understand a change in temperature indicates a 

change in heat.  

 

Engineering:MSENGR-EET-1: Students will examine the nature of engineer-

ing & technology. 

a) Define engineering & technology 

b) Compare the relationship of math 

MSENGR-EET-4: Students will demonstrate an understanding for a techno-

logical world through hands-on projects. 

MSENGR-EET-3: Students will explain the engineering design process. 

 

 

 



 

 

STEM Course:   River Kids 

Teacher: Mrs. Throop 

Grade 4th 

COURSE DESCRIPTION & EXPECTA-

TIONS 

Students will become familiar with the 

MCAA schoolyard as part of our local wa-

tershed. As part of the course, they will 

participate in Adopt-A-Stream water test-

ing. Once a month the students will ven-

ture down to creek to test the water for 

pH, Dissolved Oxygen, Conductivity, and 

temperature. They will enter their data 

into an on-line state database. Students 

will also be involved in many hands-on 

classroom and schoolyard activities. Stu-

dents will learn how our creek is part of a 

global watershed. They will study rivers of 

the world and see how water systems are 

interrelated. Students will also participate 

in an on-line global project called “Flat 

Classroom: A Week in the Life.” 

-STEM  

EXPLORATIONS- 

GRADING OVERVIEW 

Class work—students will keep a 
journal that will include class assign-
ments and observations made in the 
field. 

 

Final Design Projects– Flat Class-
room: A Week in the Life on-line pro-
ject; Water Filter creation. 

 

Effort—students will be observed 
working in partners, teams and individ-
ually. 

 

Participation—Students are expected 
to participate with partners and groups 
in a collaborative way. 

 

 

PLEASE SIGN AND RETURN 

I have read and understand the syllabus for the 
Georgia Ecology /STEM class  and agree to fol-
low the policies and the MCAA Code of Conduct 

all times. 

 

STUDENT NAME: 

 

 

STUDENT SIGNATURE: 

 

 

PARENT SIGNATURE: 

M
C

A
A

 M
C

A
A

 

  STEM  Integration 

SCIENCE FOCUS: 
Students will use tools and instruments for observ-

ing, measuring, and manipulating objects in scien-

tific 

activities utilizing safe laboratory procedures. 

TECHNOLOGY FOCUS: 

Students will document a week in their life through 

digital photography and participate in the Flat Class-

room global project.  

ENGINEERING FOCUS: 

Students will design a water filter.  

MATH FOCUS:  

Students  will collect data and classify specimens. 

They will perform field tests and prepare data for the 

state Adopt-A-Stream database. 

  

NOTE: Please review  

MATERIALS NEEDED on back of 

page. 



 

 

Georgia Performance Standards 
 

S4CS3. Students will use tools and instruments for observing, meas-

uring, and manipulating objects in scientific 

activities utilizing safe laboratory procedures. 

 

S4CS4. Students will use ideas of system, model, change, and scale in 

exploring scientific and technological 

matters. 

 

S4CS5. Students will communicate scientific ideas and activities 

clearly. 

 

S4CS6. Students will question scientific claims and arguments effec-

tively. 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

Materials Needed 

 

  

 Students will need a pair of  boots or water shoes to wear when we venture 

into the creek. A note will be put in your child’s Agenda several days before 

the shoes are needed.  

 



 

 

STEM Course:   TravelQuest 

Teacher: Ms. Shelton 

Grade 4th 

COURSE DESCRIPTION & EXPECTA-

TIONS 

4B - TravelQuest 
TravelQuest introduces students to various 
geographic locations and their respective 
cultures through research and presentation 
of their findings. Students will learn the 
techniques of engineering problem solving--
including brainstorming and planning. They 
will become “real world” travel agents shar-
ing the wonders of various locations around 
the globe through the lens of ecotourism 
using the engineering design process to cre-
ate 3D structures and media presentations 
that will showcase their research. 

-STEM EXPLORATIONS- 

“Engineering a Community  

without Limits” 

Engineering Design  

Challenge 

Performance Assessment 

 City Stage Engineering  

      Design Brief  

PLEASE SIGN AND RETURN 

I have read and understand the syllabus for the 
TravelQuest /STEM class  and agree to follow 
the policies and the MCAA Code of Conduct all 

times. 

STUDENT NAME: 

 

STUDENT SIGNATURE: 

 

PARENT SIGNATURE: 

M
C

A
A

 M
C

A
A

 

  STEM  Integration 

SCIENCE FOCUS:   

 use ideas of system, model, change, and scale in ex-

ploring scientific and technological    matters 

 aware of the importance of curiosity, honesty, openness, 

and skepticism in science and will exhibit these traits in 
their own  efforts to understand how the world works.  

 Ecotourism, which involves an appreciation, conserva-

tion, admiration, enjoyment, benefit to the cultures 

of the locals, as well as education, and it should be a 

non-exploitative kind of nature tourism  

TECHNOLOGY FOCUS:  

 Travel Games Online 

 Online Research Tools 

 Various Software including travel media software 

 Travel Videos Online   

ENGINEERING FOCUS:  

 Engineering Design Brief Challenges: 

 State Reveal 

 World Point 

 Island of Wonder  

 Postcard Creator 

MATH FOCUS:  

 Measurement 

 Addition/Subtraction 

 Data 

 Rounding 

http://encyclopedia.kids.net.au/page/co/Conservation
http://encyclopedia.kids.net.au/page/co/Conservation
http://encyclopedia.kids.net.au/page/ec/Ecotourism?title=Protection


 

 

   Georgia Performance Standards 
 

S5CS1,  Students will be aware of the importance of curiosity, honesty, 

openness, and skepticism in science and will exhibit these traits in their 

own efforts to understand how the world works.  

S5CS3.  Students will use tools and instruments for observing, measuring, 

and manipulating objects in scientific activities. 

S5CS4. Students will use ideas of system, model, change, and scale in ex-

ploring scientific and technological matters. 

S5CS5:  Students will communicate scientific ideas and activities clearly. 

S5CS6.  Students will question scientific claims and arguments effective-

ly. 

M4D1   Students will gather, organize, and display data according to the situation and compare related  

features.  

M4M2 Students will understand the concepts of angles and how to measure them 

M4N2 Students will understand and apply the concept of rounding numbers.  

S5CS8. Students will understand important features of the process of scientific inquiry.  

ELA5W1.  The students produces writing that establishes an appropriate organizational structure, sets a 

context and engages the reader, maintains a coherent focus throughout, and signals a satisfying closure. 

ELA5W3.  The student uses research and technology to support writing.   

ELA5LSV1. The student participates in student-to-teacher, student-to-student, and group  verbal interac-

tions. 

ELA5LSV2  The student listens to and views various forms of text and media in order to gather and share 

information, persuade others, and express and understand ideas.  

 

STEM STANDARDS 
MSENGR-EET-3: Students will explain the engineering design process. 

MSENGR-EET-4: Students will demonstrate an understanding for a technological world 

through hands-on projects. 

a) Apply the engineering design process 

MSENGR-II-3: Students will demonstrate engineering design and problem solving skills. 

ENGR-FET4 – Students will apply mathematics and science to the solution of a technological problem. 

ENGR-FET5 – Students will describe the essential systems and processes involved with invention, innovation, and 

entrepreneurship. 

(a) Explain the problem solving processes used by engineers, designers, and other technologists. 

(b) Demonstrate creative approaches to problem solving. 

(c) Create a solution to a given problem. 

(d) Test and evaluate a problem solution. 

(e) Implement a problem solution. 

ENGR-STEM4 – Students will apply principles of science, technology, engineering, mathematics, interpersonal 

Materials Provided for Students by Teacher 
 Glue and Tape 

 Printer 

 Construction Paper 

 Various Recycled Items 

 Buttons, Feathers 

 Paperclips 

 Foam board (White Hard Board) 

 Straws or Craft Sticks 

 Laptops            

 Cardstock 

 Scissors 

 Fishing Line 

 Brads 

 Color Pencils or Crayons 

 Pipe Cleaners 



 

 

COURSE DESCRIPTION  

Package Engineering-Thinking Inside the Box 

A package has just arrived on your doorstep.  With 

great anticipation you rip it open!  Oh no! Your 

new i-pad has a broken screen.  Welcome to the 

world of package engineering and the problems it 

seeks to solve. 

Students assume the role of engineers and explore 

the “ins and outs” of effective packaging.  Through 

an inquiry based approach, students will design and  

test a package for a snack.  The snack ( a potato 

chip) will travel to and from California.  Once the 

package arrives back in Marietta, the potato chip 

will be tested for breakage.  Students will analyze 

the package designs that kept the chip intact and 

those that were unsuccessful.    

As part of the course, experts in the industry will 

make guest appearances to discuss current trends in 

packaging.   

-STEM EXPLORATIONS- 
Learning without Limits  

 
Engineering Design Challenge 
Performance Assessments 

Ship A Chip 

 

The packaging specialists at “Ship a Chip,” Inc. need 

a specially designed and environmentally friendly 

way to send a potato chip (breakage free) across the 

country.  As engineers of the future, you have been 

selected to create the interior packaging to protect 

the chip.   

Rubrics will be used to test chip intactness. 

M
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  STEM  Integration 

SCIENCE FOCUS:  

Recycle and reuse resources 

Inquiry  

Mass and Volume 

Food Safety and Preservation 

 TECHNOLOGY FOCUS:  

Photo Story Reflective Analysis 

Equipment for measuring and calibration 

ENGINEERING FOCUS:  

Materials Engineering 

Package Engineering 

MATH FOCUS:  

Measurement of distance, mass, and volume 

Data gathering and interpretation 

Problem solving 

 

 
 

PLEASE SIGN AND RETURN 

I have read and understand the syllabus for 

this STEM class and agree to follow the poli-

cies and the MCAA Code of Conduct all times. 
  STUDENT SIGNATURE: 

 

    

PARENT SIGNATURE: 

STEM Course:   Thinking Inside the Box 

Teacher:     Mr. Chason 

Grade: 4th 



 

 

Georgia Performance Standards/CCGPS 
Science Habits of the Mind 
Students will ask questions that lead to investigations. 
 
S4CS3-Students will use tools and instruments for observing, measuring, and ma-
nipulating objects in scientific activities using safe laboratory procedures. 
 a use common materials for simple constructions 
 b use computers, cameras, and recording devices for capturing infor-
mation. 
S4CS5– Students will communicate scientific ideas and activities clearly. 
 c Use numerical data in describing and comparing objects and events. 
S4CS8– Students will understand important features of the process of scientific 
inquiry. 
SL32b– Students will identify ways to protect the environment. 
  Conserve resources 
  Recycle materials 
Math CCGPS 
Standards for Mathematical Practice   
1. Make sense of problems and persevere in solving them. 
2. Reason abstractedly and quantitatively. 
4. Model with mathematics. 
5. Use  appropriate tools strategically. 
 
MCC4.MD2 Use the (4) operations to solve word problems involving distances, in-
tervals of time, liquid volumes, masses of objects, and money.  (etc.) 
 
 

*MATERIALS* 
 Cardboard  popsicle sticks cardboard egg cartons 
 Cotton balls  foil   newspaper 
 Plastic wrap  paper plates        *Mr. Chason will send a list for these   
          Toothpicks                scotch tape  supplies as needed!* 
 
 



 

 

COURSE DESCRIPTION  

 

Have you ever wanted to get from one place to 

another, but something stood in your way?  Have 

you ever wanted to keep your brother or sister 

from entering your room? Learning about barriers 

may solve your problem. 

 

In the separation and defensive STEM barriers class, 

students earn  about various defensive and separa-

tion barriers that have been built around the world. 

Students learn what makes an effective defensive 

barrier  and the materials used to create them. They 

discover that environment and manpower play a 

vital role in the creation of these structures. 

 

Students also explore different reasons for the use 

of separation barriers. They understand why some 

countries have decided to keep people separated 

from each other and analyze different opinions on 

the issue. Finally, students are able to use their 

knowledge of barriers to create their own! 

 

 

-STEM EXPLORATIONS- 
Learning without Limits  

 
Engineering Design Challenge 
Performance Assessments 

Students will research different barriers and then 

create their own barrier dependent on a given situ-

ation. They must be aware of the materials availa-

ble in the area, the purpose of the barrier, and the 

manpower available. Can they create a barrier that 

will serve its purpose? We will find out!  
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  STEM  Integration 

SCIENCE FOCUS:  

Identify natural resources and materials that 

are used to create barriers  

 

TECHNOLOGY FOCUS:  

Use of the internet for research, and the 

use of various programs to present infor-

mation 

 

ENGINEERING FOCUS:  

Create example barriers using the engineering 

design process 

 

MATH FOCUS:  

Use of measurement to build barriers to cer-

tain specifications 

 

PLEASE SIGN AND RETURN 

I have read and understand the syllabus for 

this STEM class and agree to follow the poli-

cies and the MCAA Code of Conduct all times. 

  STUDENT SIGNATURE: 

 

    

PARENT SIGNATURE: 

STEM Course:   Separation and Defensive Barriers 

Teacher:     Pinto 

Grade: 5th 



 

 

Standards Addressed 

S5CS3.  Students will use tools and instruments for observing, 
 measuring, and manipulating objects in scientific activities.  

S5CS4.  Students will use ideas of system, model, change, and scale in 
 exploring scientific and technological matters.  

CC5.M.1.  Convert among different-sized standard measurement units 
 within a given measurement system (e.g., convert 5 cm to 0.05 
 m), and use these conversions in solving multi-step, real world 
 problems.  

NET-S1  Students demonstrate creative thinking, construct knowledge, 
  and develop innovative products and processes using  
  technology. 
NET-S3  Students apply digital tools to gather, evaluate, and use  
  information. 
NET-S4  Students use critical thinking skills to plan and conduct research, 
  manage projects, solve problems, and make informed decisions 
  using appropriate digital tools and resources. 
ASEE1  Students will develop an understanding of engineering design. 
ASEE2  Students will develop an understanding of the essential  
  concepts of and how to apply science, technology, and  
  mathematics as they pertain to engineering design. 
ASEE4 Students will develop an understanding that engineers need to 
  communicate effectively as individuals and as members of a 
  team. 



 

 

COURSE DESCRIPTION  

     Leonardo da Vinci Comes to MCAA 
Leonardo da Vinci, the perfect Renaissance 
man of the 15th and 16th Centuries will 
come to life in the 21st Century for the stu-
dents of  MCAA.  In this course, students 
will have opportunities to explore da Vinci , 
his art and his inventions with the curiosity 
and enthusiasm that da Vinci himself             
demonstrated.  Students will begin by 
learning about the “ Dark Ages” that gave 
way to the Renaissance .  Students will 
learn what it means to be a “Renaissance 
Man”  and also learn about the Seven da 
Vinci Principles that enhanced his life.   
      Following da Vinci’s footsteps, students 
will keep a notebook filled with sketches 
and observations,  Students will appreciate 
the art and designs that da Vinci  immortal-
ized. The culminating project for the course 
will be an Engineering Design Challenge  in 
which the students reproduce, teat and im-
prove upon da Vinci’s original parachute 
design. 
 

 

-STEM EXPLORATIONS- 
Learning without Limits  

 
Engineering Design Challenge 
Performance Assessments 

Students will improve upon da Vinci’s original 
parachute model by designing and creating a    

parachute that will meet 21st Century standards. 
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  STEM  Integration 

SCIENCE FOCUS:  

Simple/complex machines 

Areodynamics 

Physics of force and motion  

TECHNOLOGY FOCUS:  

Internet research 

Graphing Software 

ENGINEERING FOCUS:  

EDP engineering Design Process 

Mechanical Enginneering 

Architectural Engineering 

MATH FOCUS:  

Measurement, Proportion, Mass, 
Force, Weight, Gravitational Pull 

 

 

PLEASE SIGN AND RETURN 
I have read and understand the syllabus 
for this STEM class and agree to follow 

the policies and the MCAA Code of Con-
duct all times. 

 

  STUDENT SIGNATURE: 

  

PARENT SIGNATURE: 

STEM Course:   Leonardo da Vinci Comes to 
MCAA 

Teacher:     Mrs. Belanger 

Grade: 5th 



 

 

MATERIALS 

 
Most materials will be provided by the teacher.  There may 
be an occasional request for supplies such as fabric. 

 

Georgia Performance Standards/CCGPS 
MSENGR-EET-3: Students will explain the engineering design 
process. 
MSENGR-II-3: Students will demonstrate engineering design 
and problem solving skills. 
ENGR-FET4: Students will apply mathematics and  
Science to the solution of a technological problem. 
ENGR-FET5 : Students will apply principles of science,    
Technology, engineering, mathematics, interpersonal com-
munication and teamwork to the solutions of technological 
problems, 
Science Habits of the Mind S5CS1: Students will be aware of 
the importance of curiosity, honesty, openness and skepti-
cism in science and will exhibit these traits in their own ef-
forts to understand how the world works, 

 
 
 
 



 

 

COURSE DESCRIPTION  

Adaptive Device Design 

-Making the Impossible Possible- 

 

Imagine being blind and crossing a street... 

Tying shoelaces without  fingers or a 

thumb... running an Olympic race with no 

feet!..... 

Sounds Impossible Doesn’t It? 

Think again!  Once upon a time in history, 

this was true, but technology has a way of 

changing our lives for the better. 

This course is all about the engineering of 

adaptive devices that help individuals 

with a wide range of physical challenges 

adjust to the world around them and live 

comfortable and independent lives. 

Students will assume the role of medical 

engineers and explore the ever changing 

and improving development of adaptive 

and assistive devices. As part of the in-

quiry process, students will dissemble and 

assemble various adaptive devices to ac-

quire knowledge of the basic mechanical 

design of the equipment. 

Students will design new or improved 

adaptive devices designed to solve specific 

physical challenges.   

Imagining AND engineering a better fu-

ture for all is our goal! 

 

-STEM EXPLORATIONS- 
Learning without Limits  

Engineering Design Challenge 
Performance Assessments 

Making the Impossible Possible-A Prosthetic 

Hand  

MCAA’s team of medical engineers has been 

called upon to design and test a prosthetic 

(artificial) hand for citizens suffering with arthri-

tis or other conditions that limit their mobility.  

The prosthetic hand must be capable of reaching 

items from a distance of two feet and it must be 

able to pick up a variety of small items and 

place them in given containers. 

   

M
C

A
A

 

  STEM  Integration 

SCIENCE FOCUS:  

Personal health 

Simple machines 

Forces and laws of motion 

TECHNOLOGY FOCUS:  

Emerging technologies in the field of 

medical rehabilitation 

Research and development; invention 

and innovation; experimentation and 

problem solving 

ENGINEERING FOCUS: 

Improving existing  and designing new 

adaptive devices. 

Materials engineering 

MATH FOCUS:              

Measurement and statistics 

 

PLEASE SIGN AND RETURN 

I have read and understand the 

syllabus for this STEM class and 

agree to follow the policies and 

the MCAA Code of Conduct all 

times. 

STUDENT SIGNATURE: 

 

    

PARENT SIGNATURE: 

STEM Course:   Adaptive Device Design  

Teacher:     Dillon 

Grade: 5th 



 

 

MATERIALS– per person 

4 Brass fasteners, Corrugated cardboard, Hole punch, objects to pick up (tennis balls, cot-

ton balls, paper cups, etc.), 2 rubber bands, sandpaper, scissors, string, duct/masking 

tape, 4 toothpicks, 4 wooden skewers, yardstick) 

Georgia Performance Standards/CCGPS/and Engineering 
Engineering Standards 

MSENGR-EET-1:  Students will examine the nature of engineering and technology. 

MSENGR-EET-2: Students will demonstrate and understanding for a technological 

world through hands-on projects. 

 A.) Apply the engineering design process. 

ENGR-STEM4- Students will apply principles of science, technology, engineering mathe-

matics, interpersonal communication, and teamwork to the solution of technological prob-

lems. 

ENGR-EC2-Students will demonstrate the engineering design process. 

 C.) Apply the engineering design to the solution of a problem. 

ENGR-EA2– Students will develop and follow a detailed plan for the solution of a design 

problem. 

 

CCGPS 

S5C3: Students will use tools and instruments for observing, measuring, and manipulating 

objects in scientific activities. 

 A.) Choose appropriate common materials for making simple mechanical con-

structions. 

S5CS5: Students will communicate scientific ideas and activities clearly. 

 B.) Make sketches to aid in explaining scientific procedures or ideas. 

Habits of the Mind:  Students will assemble, describe, take apart and reassemble. 

Standards for Mathematical Practice 

 1.) Make sense of problems and persevere in solving them. 

 4.) Model with mathematics. 

 5.) Attend to precision 

   


