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SPRK Curriculum MA Curriculum Frameworks 
Engineering Lesson Content Technology/Engineering Standards 
1.1 Introduction to 
Engineering 

 

→What is engineering?  
→NASA for Kids: Intro to 
Engineering 
→What is Engineering-sketch 
animation 
→Who are engineers?  
(mechanical, civil, software, etc.) 
→ Engineering Design Process 

Grades 3-5 
1. Materials and Tools  
Central Concept: Appropriate materials, tools, and machines extend our ability to solve problems and invent. 
1.3 Identify and explain the difference between simple and complex machines. 
2. Engineering Design  
Central Concept: Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants. 
2.1 Identify a problem that reflects a need. 

 
 
 
 

Grade 6 
2. Engineering Design 
Central Concept: Engineering design is an iterative process that involves modeling and optimizing to develop technological solutions to problems within 
given constraints. 
2.1 Identify and explain the steps of the engineering design process, i.e., identify the need or problem, research the problem, develop possible 
solutions, select the best possible solution(s), construct a prototype, test and evaluate, communicate the solution(s), and redesign. 
2.2 Demonstrate methods of representing solutions to a design problem, e.g., sketches, orthographic projections, multiview drawings. 

1.2 Machines 

 
→How do engineers observe and 
think about machines? 
→ Rube Goldberg Machine 

Robotics Lesson Content Technology/Engineering Standards 
2.1 Introduction to Robotics 

 
→What is a robot? 
→What makes something a robot? 
→Identify several different robots 
and the tasks they do 
→Engineers design robots to do 
specific tasks 
→What skills do you need for a 
career in robotics? 
→NASA and robots 

Grades 3-5 
1. Materials and Tools  
Central Concept: Appropriate materials, tools, and machines extend our ability to solve problems and invent. 
1.3 Identify and explain the difference between simple and complex machines. 
2. Engineering Design  
Central Concept: Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants. 
2.1 Identify a problem that reflects a need. 
 
 
 
 

Grade 6 
2. Engineering Design 
Central Concept: Engineering design is an iterative process that involves modeling and optimizing to develop technological solutions to problems within 
given constraints. 
4.2 Explain and give examples of the impacts of interchangeable parts, components of mass-produced products, and the use of automation, e.g., 
robotics. 

Computing Lesson Content Technology/Engineering Standards 
3.1 Computer Science 

 
→Algorithms 
→Codes 
→Computer bugs 
→Games 
→Robots  

Grades 3-5 
1. Materials and Tools  
Central Concept: Appropriate materials, tools, and machines extend our ability to solve problems and invent. 
1.3 Identify and explain the difference between simple and complex machines. 
2. Engineering Design  
Central Concept: Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants. 
2.1 Identify a problem that reflects a need. 
 
 
 
 

Grade 6 
2. Engineering Design 
Central Concept: Engineering design is an iterative process that involves modeling and optimizing to develop technological solutions to problems within 
given constraints. 
2.1 Identify and explain the steps of the engineering design process, i.e., identify the need or problem, research the problem, develop possible 
solutions, select the best possible solution(s), construct a prototype, test and evaluate, communicate the solution(s), and redesign. 
2.2 Demonstrate methods of representing solutions to a design problem, e.g., sketches, orthographic projections, multiview drawings. 
 
 
 
 
 

3.2 Digital Literacy + 
Information Technology 

 

→How can computers help you 
learn? At        home? At school? At 
work?  
→Internet, web safety, and personal 
information 
→Computer parts  
→How is data stored? 
→How have computers changed 
over time? 

3.3 Coding  

 
→What is coding? 
→How does it work? 
→Benefits of learning coding  
→Careers for men AND women 
→Common coding languages  

https://www.youtube.com/watch?v=wE-z_TJyziI
https://www.youtube.com/watch?v=wE-z_TJyziI
https://www.youtube.com/watch?v=bipTWWHya8A
https://www.youtube.com/watch?v=bipTWWHya8A
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Sphero Lesson Content ~ Labs Technology/Engineering Standards 
4.1 What is Sphero?  →The program 

→Videos of Sphero in action 
→Toy + learning tool  
→App examples 
 
 

 
Grades 3-5 
1. Materials and Tools  
Central Concept: Appropriate materials, tools, and machines extend our ability to solve problems and invent. 
1.3 Identify and explain the difference between simple and complex machines. 
 
2. Engineering Design  
Central Concept: Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants.  
2.1 Identify a problem that reflects a need. 
2.2 Describe different ways in which a problem can be represented, e.g., sketches, diagrams, graphic organizers, and lists. 
 

4.2 Introduction to learning 
with Sphero  

 

→Why use Sphero to learn?  
→How will we learn? 
→Connecting Sphero 
→Heading and aiming 

Physical Sciences Standards 
Motion of Objects 
1. Explain and give examples of how the motion of an object can be described by its position, direction of motion, and speed. 

Draw N’ Drive Lesson Content ~ Labs  3rd Grade Math Standards 4th Grade Math Standards 5th Grade Math Standards 6th Grade Math Standards 
5.1 Introduction to 
DrawNDrive App 

→Demo (aiming, drawing, shake to 
clear, color) 
→Length vs. speed 
→Secret message 
→Exploration/play! 

Operations and Algebraic 
Thinking  
• Represent and solve problems 
involving multiplication and 
division.  
Measurement and Data  
• Solve problems involving 
measurement and estimation of 
intervals of time, liquid volumes, 
and masses of objects.  
•Represent and interpret data. 
Geometry  
• Reason with shapes and their 
attributes.   

Operations and Algebraic 
Thinking  
• Generate and analyze patterns.   
Measurement and Data  
• Represent and interpret data.  
•Solve problems involving 
measurement and conversion of 
measurements from a larger unit to 
a smaller unit. 
Geometry  
• Draw and identify lines and 
angles, and classify shapes by 
properties of their lines and angles. 

 

Operations and Algebraic 
Thinking  
• Write and interpret numerical 
expressions.  
• Analyze patterns and 
relationships.  
Measurement and Data  
• Convert like measurement units 
within a given measurement 
system. 
• Represent and interpret data.  
Geometry  
• Classify two-dimensional 
figures into categories based on 
their properties.  

 

The Number System  
• Apply and extend previous 
understandings of numbers to the 
system of rational numbers. 
Expressions and Equations  
• Reason about and solve one-
variable equations and 
inequalities.  

• Represent and analyze 
quantitative relationships 
between dependent and 
independent variables.  
 
 

5.2 Alphabet & Numbers →Lowercase letters a-z 
→Can you program your name?  
→Numbers 
→Number sentences 
(program/draw the answer) 
→Drive Sphero to correct answer on 
floor 

5.3 Geometry & 
Measurement 

→’Draw’ triangle, square, rectangle, 
pentagon, hexagon 
→Partner describes characteristic of 
polygon; partner ‘draws’ polygon 
→Draw lines and measure in 
different units Technology/Engineering Standards 

   
Grades 3-5 
1. Materials and Tools  
Central Concept: Appropriate materials, tools, and machines extend our ability to solve problems and invent. 
1.3 Identify and explain the difference between simple and complex machines. 
2. Engineering Design  
Central Concept: Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants. 
2.1 Identify a problem that reflects a need. 
 
Grade 6 
3. Communication Technologies. 
3.1 Identify and explain the components of a communication system, i.e., source, encoder, transmitter, receiver, decoder, storage, retrieval, and 
destination.  
3.2 Identify and explain the appropriate tools, machines, and electronic devices (e.g., drawing tools, computer-aided design, and cameras) used to 
produce and/or reproduce design solutions (e.g., engineering drawings, prototypes, and reports). 

Physical Sciences Standards 
Motion of Objects 

1. Explain and give examples of how the motion of an object can be described by its position, direction of motion, and speed. 
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MacroLab Lesson Content ~ Labs  3rd Grade Math Standards 4th Grade Math Standards 5th Grade Math Standards 6th Grade Math Standards 
6.1 Introduction to MacroLab 
App 

 

→Introduction to commands 
→Demonstration/model 
→Exploration/play! 

 

Operations and Algebraic 
Thinking  
• Solve problems involving the four 
operations, and identify and explain 
patterns in arithmetic.  
Number and Operations in Base 
Ten  
• Use place value understanding 
and properties of operations to 
perform multi-digit arithmetic.  
Number and Operations—
Fractions  
• Develop understanding of 
fractions as numbers.  
Measurement and Data  
• Solve problems involving 
measurement and estimation of 
intervals of time, liquid volumes, 
and masses of objects.  
• Represent and interpret data.  
Geometry  
• Reason with shapes and their 
attributes.  
 

Operations and Algebraic 
Thinking  
• Use the four operations with 
whole numbers to solve problems.  
• Generate and analyze patterns.  
Number and Operations in Base 
Ten  
• Generalize place value 
understanding for multi-digit whole 
numbers.  
• Use place value understanding 
and properties of operations to 
perform multi-digit arithmetic.  
Measurement and Data  
• Represent and interpret data.  
• Geometric measurement: 
Understand concepts of angle and 
measure angles. 
Geometry  
• Draw and identify lines and 
angles, and classify shapes by 
properties of their lines and angles 

Operations and Algebraic 
Thinking  
• Write and interpret numerical 
expressions.  
• Analyze patterns and 
relationships.  
Number and Operations in Base 
Ten  
• Understand the place value 
system.   
• Perform operations with multi-
digit whole numbers and with 
decimals to hundredths.  
Measurement and Data  
• Represent and interpret data.  
Geometry  
• Classify two-dimensional 
figures into categories based on 
their properties.  

The Number System  
• Compute fluently with multi-
digit numbers and find common 
factors and multiples. 
• Apply and extend previous 
understandings of numbers to the 
system of rational numbers. 
Expressions and Equations  
• Reason about and solve one-
variable equations and 
inequalities.  
• Represent and analyze 
quantitative relationships 
between dependent and 
independent variables.  
Statistics and Probability  
• Develop understanding of 
statistical variability. 
• Summarize and describe 
distributions. 
Statistics and Probability  
• Develop understanding of 
statistical variability. 

6.2 Time, Speed and 
Distance 

 

→Relationship: time, speed, 
distance 
→Create one-line program that 
moves Sphero at a steady pace for a 
specified time 
→Measure to determine distance 
traveled 
→Divide to compare measurements 
→Create two-lined program that 
moves Sphero to a certain position 
and then moves it back where it 
started 

6.3 2D Geometry →Sphero’s heading (0-360 degrees) 
determines the direction it will roll 
→Write a program to make Sphero 
draw a square, triangle and 
pentagon 
→Angles, clues, formulas 

Technology/Engineering Standards 
6.4 Mean, Median and Mode 

 
→Solve open ended problems with 
guess and check 
→Relationship: rate, distance, time 
→Generate data 
→Calculate mead, median and 
mode from a data  set  

Grades 3-5 
 
1. Materials and Tools  
Central Concept: Appropriate materials, tools, and machines extend our ability to solve problems and invent. 
1.1 Identify materials used to accomplish a design task based on a specific property, e.g., strength, hardness, and flexibility.  
1.2 Identify and explain the appropriate materials and tools to construct a given prototype safely.  
2. Engineering Design  
Central Concept: Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants. 
2.1 Identify a problem that reflects a need 
2.2 Describe different ways in which a problem can be represented, e.g., sketches, diagrams, graphic organizers, and lists. 
 
Grade 6 
1. Materials, Tools, and Machines 
1.2 Identify and explain appropriate measuring tools 
3. Communication Technologies. 
3.1 Identify and explain the components of a communication system, i.e., source, encoder, transmitter, receiver, decoder, storage, retrieval, and 
destination.  
3.2 Identify and explain the appropriate tools, machines, and electronic devices (e.g., drawing tools, computer-aided design, and cameras) used to 
produce and/or reproduce design solutions (e.g., engineering drawings, prototypes, and reports).  
 
 

6.5 Percentages  

 
→Create one-lined program that 
moves Sphero at a steady speed for 
a specified amount of time 
→Measurement 
→Division to calculate speed and 
percentages 
→Create two-lined program to 
display a color  
→Primary colors 
 

6.6 Patterns and Colors 

 
→Create multi-lined program to 
display colors sequentially 
→Sphero and mixing primary colors 
→Patterns 
→Morse code 

Physical Sciences Standards 
Motion of Objects 
1. Explain and give examples of how the motion of an object can be described by its position, direction of motion, and speed. 
2. Graph and interpret distance vs. time graphs for constant speed. 
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OrbBasic Lesson Content ~ Labs 3rd Grade Math Standards 4th Grade Math Standards 5th Grade Math Standards 6th Grade Math Standards 
7.1 Written Code →Different languages and their uses 

→Video from programmer at 
Sphero 

Measurement and Data  
• Solve problems involving 
measurement and estimation of 
intervals of time, liquid volumes, 
and masses of objects.  
• Represent and interpret data.  

 

Operations and Algebraic 
Thinking  
• Generate and analyze patterns.   
Measurement and Data  
• Represent and interpret data.  
 

 

Operations and Algebraic 
Thinking  
• Write and interpret numerical 
expressions.  
• Analyze patterns and 
relationships.  
Measurement and Data  
• Represent and interpret data. 

The Number System  
• Apply and extend previous 
understandings of numbers to the 
system of rational numbers. 
Expressions and Equations  
• Reason about and solve one-
variable equations and 
inequalities.  

• Represent and analyze 
quantitative relationships 
between dependent and 
independent variables.  

7.2 Introduction to OrbBasic 
App 

→Introduction to commands 
→Demonstration/model 
→Exploration/play! 

       Technology/Engineering Standards 
Grades 3-5 
1. Materials and Tools  
Central Concept: Appropriate materials, tools, and machines extend our ability to solve problems and invent. 
1.1 Identify materials used to accomplish a design task based on a specific property, e.g., strength, hardness, and flexibility.  
1.2 Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical 
fasteners) to construct a given prototype safely.  
2. Engineering Design  
Central Concept: Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants. 
2.1 Identify a problem that reflects the need for shelter, storage, or convenience.  
2.2 Describe different ways in which a problem can be represented, e.g., sketches, diagrams, graphic organizers, and lists. 
 
Grade 6 
3. Communication Technologies. 
3.1 Identify and explain the components of a communication system, i.e., source, encoder, transmitter, receiver, decoder, storage, retrieval, and 
destination.  
3.2 Identify and explain the appropriate tools, machines, and electronic devices (e.g., drawing tools, computer-aided design, and cameras) used to 
produce and/or reproduce design solutions (e.g., engineering drawings, prototypes, and reports).  
 
 
 
 
 

 

7.3 Go to and Variables →Create a program that rolls 
Sphero out a distance and back, and 
then stops 
→Modify OrbBasic programs to 
delay variables 

7.4 Circles and If Then →Create a program to roll Sphero in 
a circle  using a variable to store 
heading 
→Modify OrbBasic programs with 
if/then statements to fix errors 
→Modify OrbBasic programs with 
if/then statements to light up the 
circle with different colors 
→Modify OrbBasic programs to 
increase the size of the circle at the 
end of each cycle 

7.5 Sensors and Random →Create a program that changes 
the color of Sphero when it senses 
that it is in air 
→Create a program that recognizes 
when Sphero collides with 
something and then changes color 
→Create a program that sends 
Sphero in a random direction after a 
collision 

Physical Sciences Standards 
Motion of Objects 
1. Explain and give examples of how the motion of an object can be described by its position, direction of motion, and speed. 

STEM Challenges Lesson Content ~ Labs 3rd Grade Math Standards 4th Grade Math Standards 5th Grade Math Standards 6th Grade Math Standards 
8.1 STEM Overview 

 
→Introduction to STEM Challenges 
→Collaboration, Communication, 
Creativity, Critical Thinking 
→What makes a good teammate? 

Measurement and Data  
• Solve problems involving 
measurement and estimation of 
intervals of time, liquid volumes, 
and masses of objects.  
• Represent and interpret data.  

Operations and Algebraic 
Thinking  
• Generate and analyze patterns.   
Measurement and Data  
• Represent and interpret data.  

Operations and Algebraic 
Thinking  
• Write and interpret numerical 
expressions.  
• Analyze patterns and 
relationships.  
Measurement and Data  
• Represent and interpret data.  

The Number System  
• Apply and extend previous 
understandings of numbers to the 
system of rational numbers. 
Expressions and Equations  
• Reason about and solve one-
variable equations and 
inequalities.  

• Represent and analyze 
quantitative relationships 
between dependent and 

8.2 Chariot Challenge →History of the chariot 
→Engineering Design Process 
→Design and create Sphero chariot  
→Build a macro for Sphero to 
navigate through a course 

8.3 Bridge Building Challenge →Engineering Design Process 
→Research bridges  
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→Communicate plan 
→Design and build bridges from 
finite resources 
→Program Sphero to drive across 
bridge 

independent variables.  

8.4 Hydro Hypothesis 
Challenge 

→Engineering Design Process 
→Build a contraption to transport a 
load across water 
→Buoyancy, density, surface area 
→Properties of materials 

Technology/Engineering Standards 
Grades 3-5 
1. Materials and Tools  
Central Concept: Appropriate materials, tools, and machines extend our ability to solve problems and invent. 
1.1 Identify materials used to accomplish a design task based on a specific property, e.g., strength, hardness, and flexibility.  
1.2 Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape measure, screws, nails, and other mechanical 
fasteners) to construct a given prototype safely.  
2. Engineering Design  
Central Concept: Engineering design requires creative thinking and strategies to solve practical problems generated by needs and wants. 
2.1 Identify a problem that reflects the need for shelter, storage, or convenience.  
2.2 Describe different ways in which a problem can be represented, e.g., sketches, diagrams, graphic organizers, and lists.  
2.3 Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a given problem.  
 

Grade 6 
1. Materials, Tools, and Machines 
1.1 Given a design task, identify appropriate materials (e.g., wood, paper, plastic, aggregates, ceramics, metals, solvents, adhesives) based on specific 
properties and characteristics (e.g., strength, hardness, and flexibility).  
1.2 Identify and explain appropriate measuring tools 
1.3 Identify and explain the safe and proper use of measuring tools, needed to construct a prototype of an engineering design. 
2. Engineering Design 
2.1 Identify and explain the steps of the engineering design process, i.e., identify the need or problem, research the problem, develop possible 
solutions, select the best possible solution(s), construct a prototype, test and evaluate, communicate the solution(s), and redesign.  
2.2 Demonstrate methods of representing solutions to a design problem, e.g., sketches, orthographic projections, multiview drawings.  
2.3 Describe and explain the purpose of a given prototype.  
2.4 Identify appropriate materials, tools, and machines needed to construct a prototype of a given engineering design. 
2.5 Explain how such design features as size, shape, weight, function, and cost limitations would affect the construction of a given prototype.  
2.6 Identify the five elements of a universal systems model: goal, inputs, processes, outputs, and feedback.  
3. Communication Technologies. 
3.1 Identify and explain the components of a communication system, i.e., source, encoder, transmitter, receiver, decoder, storage, retrieval, and 
destination.  
3.2 Identify and explain the appropriate tools, machines, and electronic devices (e.g., drawing tools, computer-aided design, and cameras) used to 
produce and/or reproduce design solutions (e.g., engineering drawings, prototypes, and reports).  
4. Manufacturing Technologies 
4.2 Explain and give examples of the impacts of interchangeable parts, components of mass-produced products, and the use of automation, e.g., 
robotics.  
4.4 Explain basic processes in manufacturing systems, e.g., cutting, shaping, assembling, joining, finishing, quality control, and safety 
5. Construction Technologies 
5.1 Describe and explain parts of a structure, e.g., foundation, flooring, decking, wall, roofing systems.  
5.2 Identify and describe three major types of bridges (e.g., arch, beam, and suspension) and their appropriate uses (e.g., site, span, resources, and 
load).  
5.3 Explain how the forces of tension, compression, torsion, bending, and shear affect the performance of bridges.  
5.4 Describe and explain the effects of loads and structural shapes on bridges. 
6. Transportation Technologies 
6.1 Identify and compare examples of transportation systems and devices that operate on or in each of the following: land, air, water, and space.  
6.3 Identify and describe three subsystems of a transportation vehicle or device, i.e., structural, propulsion, guidance, suspension, control, and support.  
6.4 Identify and explain lift, drag, friction, thrust, and gravity in a vehicle or device, e.g., cars, boats, airplanes, rockets.  
 

8.5 Maze Mayhem Challenge →Engineering Design Process 
→Program Sphero to navigate a 
maze 
→Measurement 
→Gather and analyze data  

Physical Sciences Standards 
Motion of Objects 
1. Explain and give examples of how the motion of an object can be described by its position, direction of motion, and speed. 
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MA STANDARDS FOR MATHEMATICAL PRACTICE 
 (All CORE Lessons and STEM Challenges align with these standards) 

1. Make sense of problems and persevere in solving them.   5. Use appropriate tools strategically.    
2. Reason abstractly and quantitatively.      6. Attend to precision. 
3. Construct viable arguments and critique the reasoning of others.  7. Look for and make use of structure. 
4. Model with mathematics.       8. Look for an express regularity in repeated reasoning. 


