
MC2 STEM Instructional Design Process 

 

Rubric for Capstone Development  
Check your Capstone and Unit against this development rubric 

 
4  

Advanced  
Exemplary  
Yes Plus  

3  
Proficient  

Accomplished  
Yes  

2  
Basic  

Developing  
Yes, but  

1  
Novice  

Beginning  
No. not yet  

The big idea of the capstone is clearly 
articulated in one of the following forms: 
concept, theme, theory, issue, problem, 
process, paradox, perspective  

The big idea of the capstone is so 
powerful and so clearly articulated 
that students are able to remember it 
three years or more after the 
capstone experience  

The big idea of the capstone is 
clearly articulated in one of the 
following forms: concept, theme, 
theory, issue, problem, process, 
paradox, perspective  

Needs more clarity, 
needs to be stated 
more succinctly  

Idea not ‘big’ enough, 
needs to be a synthesis 
that transcends and 
includes all that will be 
learned  

The essential question for the 
capstone is designed to engage 
students in inquiry and exploration  

The essential question is so well-
designed that it sustains engagement 
throughout the capstone  

The essential question for the 
capstone is designed to engage 
students in inquiry and 
exploration  

Needs more of a 
‘hook’ for engaging 
adolescent learners  

Question is not 
‘essential’, not one that 
requires uncovering and 
discovery  

The transdisciplinary academic content 
benchmarks are identified for the 
capstone and further chunked together 
into units and unit projects  

Transdisciplinary units seamlessly 
flow through the entire capstone 
period and the capstone project(s) 
connect to together or are one 
transdisciplinary project  

Transdisciplinary  academic 
content benchmarks are 
identified for the capstone and 
further chunked together into 
units and unit projects  

Unit projects need to 
be more inclusive of 
all content disciplines  

Units are not adequate to 
hold the benchmarks 
identified as capstone; 
do not cohere w/ big idea  

The identified capstone benchmarks 
have been operationalized as capstone 
mastery learning goals that describe 
clearly the expected student 
performance aligned to the benchmarks  

Every capstone mastery learning 
goal exceeds the expectation of the 
benchmark for student performance  

The identified capstone 
benchmarks have been 
operationalized as capstone 
mastery learning goals that 
describe clearly the expected 
student performance aligned to 
the benchmarks  

Need more clarity  Mastery learning goals 
do not fully meet the 
expectation of the 
benchmarks, are not fully 
‘aligned’ to the 
benchmarks  

The capstone’s mastery learning goals 
are deconstructed and represented in a 
rubric that describes clear, scaffolded 
performance criteria for the 
demonstration of mastery learning, as 
well as, learning that goes beyond 
mastery, approaches mastery, or is 
basic to mastery  

The rubric so clearly describes 
scaffolded performance criteria for 
each mastery learning goal that every 
student sees and understands what 
is expected of him/her to be 
successful beyond mastery  

The capstone’s mastery learning 
goals are deconstructed and 
represented in a rubric that 
describes clear, scaffolded 
performance criteria for the demo 
of mastery learning, as well as, 
learning that goes beyond 
mastery, approaches mastery, or 
is basic to mastery  

Needs more clarity in 
the description of the 
criteria for each level 
of performance  

The rubric does not 
present scaffolded 
performance criteria  

The learning activities within the 
capstone (including their sequence and 
pacing) provide adequate 
scaffolding/differentiation to facilitate 
successful performance of the mastery 
learning goals during both project time 
and class time  

Differentiation of learning activities 
within the capstone is so prevalent 
that every student is not only meeting 
the mastery learning goals but is 
reaching their individual potential as 
well  

The learning activities within the 
capstone (as well as their 
sequence and pacing) provide 
adequate scaffolding / 
differentiation to facilitate 
successful performance of the 
mastery learning goals in both 
project time and class time  

The pacing/amount of 
time allotted for 
learning activities in 
either or both project 
time and class time 
need adjustment to 
facilitate successful 
performance of the 
learning goals  

The learning activities do 
not provide adequate 
scaffolding / 
differentiation to facilitate 
successful performance 
of the mastery learning 
goals in both project time 
and class time  

Formative assessments of student 
performance on learning activities are 
designed into the capstone and units to 
provide data that determines learning 
activities and their pacing, as well as, 
the provision of remediation/extension 
opportunities - to insure successful 
performance of the mastery learning 
goals  

Multiple different learning activities, 
pacing options and 
remediation/extension activities 
triggered by different possible 
formative assessment data  

Formative assessments of 
student performance on learning 
activities are designed into the 
capstone and units to provide 
data that determines learning 
activities and their pacing, as well 
as, the provision of 
remediation/extension 
opportunities - to insure 
successful performance of the 
mastery learning goals  

Does not indicate how 
data from formative 
assessments would 
impact decisions re: 
learning activities and 
their pacing or the 
provision of 
remediation/extension  

Does not include 
description formative 
assessments of student 
performance on learning 
activities  

The capstone and units as a whole and 
the learning activities contained within 
have a high degree of rigor and 
relevance  

Across the board, the learning 
activities in this capstone exceed the 
rigor and relevance of the Ohio 
benchmarks  

The capstone as a whole and the 
learning activities contained 
within have a high degree of rigor 
and relevance  

Some learning 
activities not in 
Quadrant D could 
become Quadrant D 
activities with a little 
tuning  

The learning activities 
contained within the 
capstone and units are 
not getting students  
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CAPTSONE: 2010 LIGHT : Absorbing, Transforming, and Emitting 

 

PHASE 1: 
DETERMINING THE BIG IDEA  

   
Capstone Big Idea:  
Light is the foundation of all life and therefor will be the foundation all the students' STEM experience with 
lifescience.  Students will understand the power of light. Students will begin by understanding the 
historical significance of light through the history of physical light to the history of light production in the 
industrial revolution. Students will then be able to build a 3 dimensional structure that incorporates 
geometric shapes and patterns into a tiered pyramid, each tier being a different trophic level. One tier has 
an interactive informational display. The interactive shape will be focused on cellular structure of plants 
and animals. The theme of light will be addressed through LED incorporation into the design. The product 
will be used to educate elementary or middle school students. This capstone will culminate with a chinese 
lantern ceremony that allows students to make reflective observations about the learning they've done 
about both light and life.  
 
 
   
Transdiscplinary Curriculum:  
Identify the team members that will participate on the creation of the Capstone / Big Idea. This should consist of building level disciplines but 
may extend other grade level courses. (Ex. Government, American History and Government)  
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Capstone Breakdown  

Pencil in titles that would break down the Big Ideas into smaller Project Based Units. The units would have individual end products/projects 
that each has essential questions, specified subject area benchmarks, mastery learning goals, project rubrics, and learning activities.  
   

   
    
Subject Matter Unit Goals:  

Develop subject matter goals for each unit and end product   

English Language Arts:    
Reading: Reading comprehension on 
metaphorical light through short fiction   
Writing: Display Description Panel, Lesson Plan   
Speaking: Lesson Teaching, Timing, Public 
Speaking   
Listening:GE Presentations on light  

Geometry Goals: Measurement: robot 
challenge, electronic design of pyramid  
Geometry: design of pyramid  
Process: teaching programming  

Life Science Goals  
Inquiry: Problem-based learning about cell 
parts/functioning, design of 3D energy pyramid, 
effective educational activities   
Knowledge: Societal issue/action plan 
(Cleveland education on "academic watch"), 
Citizenship through education  
Content: Cell structure/function, Flow of Energy 
(cellular, organismal, ecological) 

Engineering Goals   
Inquiry and Understanding: Nature/effects of the 
Electromagnetic Spectrum and how its 
wavelengths relate to life on earth.  
Practical Application: Use of various 
wavelengths in experiments; build of light 
measuring/recording device.  
Technical Writing: Effective use of vocabulary 
relating to the Electromagnetic Spectrum.  

Social Studies Goals:  
History:GE (Light) in relationship to the Industrial 
Revolution  
Timeline: History of light and its relationship to 
the Industrial Revolution 1700-1900  
Expansion of American Industry: 1850-1900 
(Edison and Ford and the Assembly Line)  

Chinese Goals  
Culture: the history of lighting in Ancient China  
the customs of Latern Festival in china  
Language: vocabularies about light  
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Benchmark Alignment/ Transdisciplinary Project Based Units  
Content Standards and Benchmarks that were identified for the CAPSTONE that have natural disciplinary connections and are overlapping 
in theme, ideas, topics, etc.  

 
2010 Light Capstone BENCHMARKS 
Subje
ct 

Standar
d 

Grad
e 

 
Benchmark 

SCI LIFE 9- 10 A.  
Explain that cells are the basic unit of structure and function of living organisms, that once life 
originated all cells come from pre-existing cells, and that there are a variety of cell types. 

SCI LIFE 9- 10 B.  
Explain the characteristics of life as indicated by cellular processes and describe the process of 
cell division and development.  

SCI LIFE 9- 10 D.  
Explain the flow of energy and the cycling of matter through biological and ecological systems 
(cellular, organismal and ecological). 

SCI LIFE 
11- 
12 A.  

Explain how processes at the cellular level affect the functions and characteristics of an 
organism. 

SCI PHYS 9- 10 G.  
Demonstrate that waves (e.g., sound, seismic, water and light) have energy and waves can 
transfer energy when they interact with matter. 

SCI PHYS 9- 10 H.  
Trace the historical development of scientific theories and ideas, and describe emerging issues 
in the study of physical sciences. 

SCI INQR 9- 10 A.  
Participate in and apply the processes of scientific investigation to create models and to design, 
conduct, evaluate and communicate the results of these investigations. 

SCI INQR 
11- 
12 A.  

Make appropriate choices when designing and participating in scientific investigations by using 
cognitive and manipulative skills when collecting data and formulating conclusions from the 
data. 

SCI KNWG 9- 10 D. Recognize that scientific literacy is part of being a knowledgeable citizen. 

SCI KNWG 
11- 
12 C. Explain how societal issues and considerations affect the progress of science and technology. 

MTH GEOM 8- 10 A.  Formally define geometric figures. 

MTH GEOM 8- 10 B.  
Describe and apply the properties of similar and congruent figures; and justify conjectures 
involving similarity and congruence. 

MTH GEOM 8- 10 C.  
Recognize and apply angle relationships in situations involving intersecting lines, perpendicular 
lines and parallel lines. 

MTH GEOM 8- 10 D.  Use coordinate geometry to represent and examine the properties of geometric figures. 
MTH GEOM 8- 10 F.  Represent and model transformations in a coordinate plane and describe the results. 

MTH GEOM 8- 10 H.  

Establish the validity of conjectures about geometric objects, their properties and relationships 
by counter-example, inductive and deductive reasoning, and critiquing arguments made by 
others. 

MTH GEOM 8- 10 I.  
Use right triangle trigonometric relationships to determine lengths and trigonometric 
relationships angle measures. 

MTH GEOM 
11- 
12 A.  Use trigonometric relationships to verify and determine solutions in problem situations. 

MTH MSUR 
11- 
12 D.  Solve problem situations involving derived measurements; e.g., density, acceleration. 

MTH NUMB 8- 10 A.  Use scientific notation to express large numbers and numbers less than one. 

MTH PROC 8- 10 A.  

Formulate a problem or mathematical model in response to a specific need or situation, 
determine information required to solve the problem, choose method for obtaining this 
information, and set limits for acceptable solution. 

MTH PROC 8- 10 B.  
Apply mathematical knowledge and skills routinely in other content areas and practical 
situations. 

MTH PROC 8- 10 E.  
Use a variety of mathematical representations flexibly and appropriately to organize, record and 
communicate mathematical ideas. 

MTH PROC 8- 10 F.  
Use precise mathematical language and notations to represent problem situations and 
mathematical ideas. 

MTH PROC 8- 10 G.  Write clearly and coherently about mathematical thinking and ideas. 

MTH PROC 8- 10 H.  
Locate and interpret mathematical information accurately, and communicate ideas, processes 
and solutions in a complete and easily understood manner. 
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ENG COMM 8- 10 A. Use a variety of strategies to enhance listening comprehension. 

ENG COMM 8- 10 B. 
Analyze the techniques used by speakers and media to influence an audience, and evaluate 
the effect this has on the credibility of a speaker or media message. 

ENG COMM 8- 10 C. 
Evaluate the content and purpose of a presentation by analyzing the language and delivery 
choices made by a speaker. 

ENG COMM 8- 10 D. 
Demonstrate an understanding of effective speaking strategies by selecting appropriate 
language and adjusting presentation techniques. 

ENG INFO 8- 10 D. 
Explain and analyze how an author appeals to an audience and develops an argument or 
viewpoint in text.  

ENG VOCB 8- 10 E. 
Apply knowledge of roots and affixes to determine the meanings of complex words and subject 
area vocabulary.  

ENG VOCB 8- 10 F. Use multiple resources to enhance comprehension of vocabulary.  

ENG WRTP 8- 10 F. 
Prepare writing for publication that is legible,follows an appropriate format and uses techniques, 
such as electronic resources and graphics. 

ENG RSCH 8- 10  E. 
Communicate findings, reporting on the substance and processes orally, visually and in writing 
or through multimedia. 

ENG LTRY 8- 10 A. Analyze interactions between characters in literary text and how the interactions affect the plot.  

ENG LTRY 8- 10 B. 
Explain and analyze how the context of setting and the author’s choice of point of view impact a 
literary text.  

ENG LTRY 8- 10 D. Identify similar recurring themes across different works.  

CHIN COMM 9- 12 A 
Interact using extended spoken, signed or written communication by providing and obtaining 
information.  

CHIN COMM 9- 12 B Express a wide range of feelings and emotions,  and discuss and support opinions.  
CHIN COMM 9- 12 E Interact in a wide range of situations using culturally authentic language and gestures.  
CHIN COMM 9- 12 G.  Use a variety of reading and listening strategies to derive meaning from texts.  

CHIN COMM 9- 12 H.  
Analyze information from a variety of oral, written and visual sources by summarizing, critiquing 
and explaining texts.  

CHIN CULT 9- 12 A Analyze, discuss and report on a wide variety of practices and perspective of the target culture. 
CHIN CULT 9- 12 B Participate in and discuss a wide variety of cultural practice.  

CHIN CONN 9- 12 B 
Investigate, analyze and present information and viewpoints from the target culture using 
authentic sources, and apply understanding across disciplines.  

CHIN  COMP  9- 12 A Analyze and discuss linguistic structures and conventions of the target language and English.  

CHIN COMP  9- 12 D 
Discuss the concept of culture through analysis of products, practices and perspectives of the 
target cultures and students' own culture.  

SS HIST 9- 10 B Explain the social, political and economic effects of industrialization. 

SS HIST 9- 10 F 
Identify major historical patterns in the domestic affairs of the United States during the 20th 
century and explain their significance. 

SS GEOG 9- 10 A 
Analyze the cultural, physical, economic and political characteristics that define regions and 
describe reasons that regions change over time. 

SS GEOG 9- 10 C Analyze the patterns and processes of  movement of people, products and ideas. 
SS PEPL 9- 10 A Analyze the influence of different cultural perspectives on the actions of groups. 

SS PEPL 9- 10 C 
Analyze the ways that contacts between people of different cultures result in exchanges of 
cultural practices. 

SS ECON 9- 10 A 
Compare how different economic systems answer the fundamental economic questions of what 
goods and services to produce, how to produce them, and who will consume them. 

SS CITZ 9- 10 B 
Explain how individual rights are relative, not absolute, and describe the balance between 
individual rights, the rights of others, and the common good. 

SS SKLS 9- 10 A Evaluate the reliability and credibility of sources. 
SS SKLS 9- 10 B Use data and evidence to support or refute a thesis. 

SS CITZ 9- 10 B 
Explain how individual rights are relative, not absolute, and describe the balance between 
individual rights, the rights of others, and the common good. 

SS SKLS 
11- 
12 D Critique data and information to determine the adequacy of support for conclusions. 

EGR DEV 9- 10 1.5 
Employ critical thinking and problem solving skills independently or in teams to formulate 
solutiojs to problems. 

EGR COMM 9- 10 3.1 
Write and utilize coherent, persuasive and focused technical communications that support a 
defined perspective for engineering and science. 
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EGR 
COMDO
C 9- 10 23.1 Compose sketches using proper sketching techniques in the solution of design problems. 

EGR 
COMDO
C 9- 10 23.3 Prepare and deliver a techinical presentation. 

EGR PRES 9- 10 3.2 Deliver formal and informal presentations that demonstrate organization and delivery skill. 
EGR SAF 9- 10 5.4 Demonstrate practices that contribute to an accident-free environment. 
EGR STAT 9- 10 8.6 Interpret data that has been collected using statistical methods. 
EGR DESGN 9- 10 11.1 Apply the steps of the design process to solve a variety of design problems. 
EGR MODL 9- 10 15.1 Communicate conceptual ideas through written and verbal formats. 

EGR MODL 9- 10 15.3 
Select the appropriate modeling materials to complete a three-dimensional prototype or 
mockup. 

EGR MODL 9- 10 15.5 Evaluate a scetch and generate a model utilizing Computed Aided Drafting software. 

EGR DOC 9- 10 18.1 
Translate a three-dimensional drawing or model into corresponding orthographic drawing 
views. 

EGR DOC 9- 10 18.2 Demonstrate appropriate dimensioning rules and practices. 
EGR DOC 9- 10 18.3 Apply appropriate annotations on sketches and drawings. 
EGR TECH 9- 10 22.2 Interpret the role of an engineering and engineering technology team. 
EGR COMPU 9- 10 40.1 Demonstrate the fundamentals of computer modeling. 
EGR ROBO 9- 10 42.6 Program a robot to perform several tasks. 

EGR PROJ 9- 10 67.3 
Describe in daily journals the advantages and disadvantages of various information gathering, 
communication and design processes. 

EGR ARCH 9- 10 78.1 Describe architectural styles for various structures. 
EGR ELEC 9- 10 94.1 Explain basic electrical theory. 
EGR DRAFT 9- 10 86.1 Demonstrate technical applications common to all types of drafting. 
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PHASE 2: 
Operationalizing 
     

Capstone - Essential Questions  
What Essential Questions/ Critical Problem encourages students to uncover/probe deeper into knowledge in all six disciplines? How do we 
engage our students around the concept of ______________? Should be evident in all the Units.    
   

What is light?  
What is life without light?  
If your light shines, does someone else's light dim?  
   
  
 
 
 
 
 
Creation of Mastery Learning Goals - Unit  
The identified capstone benchmarks should be operationalized as capstone Mastery Learning Goals that describe clearly the expected 
student performance aligned to the benchmarks. These Mastery Learning Goals will be plugged into the units'project rubrics.  

Learning Goals = What does it look like when students demonstrate mastery of the benchmarks?  

 
Benchmark(s) 

(Code)  
Mastery Learning 

Goals  
Exceeding  

4  
Mastery 

3  
Reaching 

2  
Basic 

1  
    

 
 This is completed at end of 
Phase 2.  
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PHASE 3: 
Assessment Development  
Evidence of Learning  

    

Unit - Performance Criteria (Rubrics): You can use a holistic rubric or a criterion rubric to measure your 
performance assessment. Insert your rubric below the samples provided. The scale is an example, but you can design the scale and criteria 
that best fits your intended outcomes.The capstone’s mastery learning goals are deconstructed and represented in a rubric that describes 
clear, scaffolded performance criteria for the demo of mastery learning, as well as, learning that goes beyond mastery, approaches mastery, 
or is basic to mastery.  

   

Follow the below template.    

Benchmark(s) 
(Code)  

Mastery Learning 
Goals  

Exceeding  
4  

Mastery 
3  

Reaching 
2  

Basic 
1  
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Unit – Assessments & Reflection  
Formative assessments of student performance on learning activities are designed into the capstone and units to provide data that 
determines learning activities and their pacing, as well as, the provision of remediation/extension opportunities - to insure successful 
performance of the mastery learning goals  

Formative Assessments of student performance on learning activities are designed into the capstone and units to provide data that 
determines learning activities and their pacing, as well as, the provision of remediation/extension opportunities - to insure successful 
performance of the mastery learning goals  

Formative (During project) 
Checklists, flowcharts, concept maps, 

mock/practice, quizzes/tests, Journal, outlines,   
Summative (End of Project) 

Conference, Gallery Walk, Presentation of Work, 

  
   

Unit Title  

   

   

   

Unit Projects  

   

   

What  

Group 
Assessments 

(deliverables)  

   

Who & How  

Individual 
Assessments 

(deliverables)  

   

Who & How   

Product / 
Performance 
Assessment 

(Exhibition of Work)  

   

How & Where  

Reflection 
Methods: 

Journal,discussion, 
survey, portfolio, focus 

group  

 Why  
   

   

Absorbing  

   

1. Timeline 
2. Robot challenge  

3. Allegory 2.0  

   

1. Group Visual Aid  

2. Group challenge 
completion  

3. N/A   

1. Indivdual presentation 
skills evaluation w/rubric   

2. N/A  

3. Allegory rewrite   

 1. Presentation for GE 
employees.  

2. Robotic Challenge Video 
posted online  

3. Allegory graded w/rubric  

Journal, Reflection, 
Portfolio, Exit slips  

   

   

    

 
Transformin

g  

   

   

 
1. 3-dimensial 
energy pyramid  

2. Invisible Man 
project  

3. Digital Design 
and Layout of 
Pyramid  

4. Display Panel.  

1. Group 
assessment of 

product w/ rubric.  

2. N/A  

3. Digital Design 
Assessment w/ 

rubric.  

4. Display Panel 
overall group 

assessment with 

rubric.    

1. Peer evaluation  

2. Invisible Man 
Project/Paper  

3. N/a  

4. Individual Sections of 

panel graded   

 

1. Display at GE/ Use in 
Lesson plan/ Online Posting  

2. N/A  

3.. Online Posting of plans  

4. Display at GE/ Use in 
Lesson Plan, Online 

Posting.    

   

Journal, Reflection, 
Portfolio, Exit slips  

    

 
Emitting  

   

   

1. Lesson Plan on 
Cells and Energy 
Pyramid  

2. Student Lesson 
on Robot tracking 
and line following  

3. Chinese Lantern 
Festival  

1. Presentation 
Assessment by 
teacher with rubric  

2. Robotic 
Challenge 
completion with 
team  

   

 1. Individual anecdotal on 
student assessment with 
rubric  

2. Individual anectdotal 
reflection on robotics  

3.Geometric/Engineering 
Build (Graded with rubric)  

1. Lesson and activity 
presentation to students at 

another school.  

2. Student robotics 
lesson/demonstration to 

students at another school.  

3. Lantern Festival  

   

Journal, Reflection, 
Portfolio, Exit slips  
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PHASE 4: 
Choreography of Learning   

   

 Unit – Learning Activities  
The learning activities within the capstone (as well as their sequence and pacing) provide adequate scaffolding / differentiation to facilitate 
successful performance of the mastery learning goals in both project time and class time.  
   

Entry Event: Launch inquiry, kick-off event, "the hook"  

Lemon and Light 
Overview of Capstone project 
Rubric Application Activity using exemplars 
Intro Video (Nate)???  

   
   

Community Resources and Partnerships: Mentors, speakers, authentic assessment  

 GE employees/volunteers, students at other schools  

   

   
   

Vocabulary:    

trophic level  

producers  

consumers (primary, secondary, tertiary)  

decomposers  

autotrophs  

heterotrophs   

scavengers   

photosynthesis  

"energy flows, matter cycles"  

polyhedron  

prisms  

pyramid  

volume   

surface area  

Allegory  
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Resources Needed:   

Unit 1:  

Facilities / Venues  Equipment  Materials  Purchased Supplies  

   

   

  GE and FABLAB 

    

   

   

FabLab 
Epilog Laser Cutter 
Shopbot  

Plywood  
Lemons (50)  
Light bulbs 
Acrylic (1/4" & 1/8") 
Presentation Boards  
Rulers  
White LEDs  
18 guage strand wire  
In line switches  
In line fuse holders  
Multimeters (maybe)  
1/2" Plywood Sheets 
White LEDs 
Power supplies  
2 inch galvanized nail  
Wire strippers  

 
 

   

Unit 2:  

Facilities / Venues  Equipment  Materials  Purchased Supplies  
   

   GE and FabLAB 

   

   

   

   

   

Unit 3:  

Facilities / Venues  Equipment  Materials  Purchased Supplies  
   

Elementary/Middle School for 
Teaching   

Transportation   

   

 

Invisible Man by Ralph 
Ellison (60)  
Tissue Paper  
Wire  
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Calendar(s):                                                                                        LINK: School Calendar  

Project Time Calendar - Sequencing of Instruction   

Project Week 1                                                                                            

7/5  

No School  

7/6  

Intro to GE (id cards)  

7/7  

1. Intro to Project (Lemon 
Lightbulbs)  

2. Group Selection (Groups 
of 3)  

3. Computer assignment  

7/8  
A: Allegory Read  
B: Institute  
C: Allegory Read  
D: Robotics  
E: GE History  

 

 

 7/9  

Intro to Advisory  

Project Week 2    

   

7/12  
A: GE History  
B: GE History  
C: Institute  
D: Institute  
E: Robotics 
   

7/13  
A: GE Lighting  
B: Allegory Read  
C: GE Lighting  
D: Robotics  
E:Robotics  

 

7/14  
A: Institute  
B: GE Lighting  
C: GE History  
D: GE History  
E:Institute  

 

7/15  
A: Timeline  
B: Timeline  
C: Timeline  
D:GE Lighting  
E: GE Lighting  

 
   

7/16  

Advisory  

 

Project Week 3  

7/19  
A: Robotics  
B: Robotics  
C: Robotics (split)  
D: Robotics  
E: Robotics  

 

7/20  
A: Robotics  
B: Robotics  
C: Robotics (split)  
D: Allegory Read  
E:Allegory Read  

 
   

7/21  
A: Robotics  
B: Robotics  
C: Robotics (Split)  
D: Timeline  
E: Timeline  

 

7/22  
A: Timeline Pres  
B: Timeline Pres  
C: Timeline Pres  
D: Timeline Pres  
E: Timeline Pres  

 

7/23  

Advisory  

 

Project Week 4    

7/26  
A: Drawing  
B: Ellison  
C: Ellison  
D: AC Math  
E: AC Math  

 

7/27  
A: design  
B: Drawing  
C: Ellison  
D: Ellison  
E: AC Math  

7/28  
A: design  
B: design  
C: Drawing  
D: Ellison  
E: Ellison  

7/29  
A: Engineering  
B: design  
C: design  
D: Drawing  
E: Ellison  

7/30  

Advisory  

Project Week 5    

8/2  
A: Cutting  
B: Engineering  
C: design  
D: design  
E: Drawing  

8/3  
A: Cutting  
B: Cutting  
C: Engineering  
D: design  
E: design  

8/4  
A: Assembly  
B: Cutting  
C: Cutting  
D: Engineering  
E: design  

8/5  
A: Assembly  
B: Assembly  
C: Cutting  
D: Cutting  

8/6  

Advisory  

https://spreadsheets.google.com/a/mc2stemhs.net/ccc?key=0AmiywzMgfd-ldEtjMEpZdkxaa1EwdVJMQ21QZ2VObGc&amp;hl=en
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E: Engineering  

 
Project Week 6  

8/9  
A: Ellison  
B: Assembly  
C: Assembly  
D: Cutting  
E: Cutting  

 

8/10  
A: Ellison  
B: Ellison  
C: Assembly  
D: Assembly  
E: Cutting  

 

8/11  
A: AC Math  
B: Ellison  
C: Final FAB LAB  
D: Assembly  
E: Assembly  

8/12  
A: AC Math  
B: AC Math  
C: Ellison  
D: Final FAB LAB  
E: Assembly  

8/13  

Advisory  

Project Week 7    

8/16  
A: Ellison  
B: Ellison  
C: AC Math  
D: AC Math  
E: Final FAB LAB  

8/17  
A: Final FAB LAB  
B: AC Math  
C: Ellison  
D: Assembly  
E: Assembly  

8/18  
A: AC Math  
B: Final FAB LAB  
C: AC Math  
D: Ellison  
E: Ellison  

8/19  
All Groups  
Assemble pyramids in 
classroom.  
Take turns presenting their 
sections to the class.  
Classmates grade on rubric.  

8/20  

Advisory  

Project Week 8  

8/23  
All Groups:  
Intro to lesson planning  
Best Teacher Assessment  
Assign Lead Teacher Roles 
(History, Biology, Robotics)  
Write Lesson Goal  
Write Do Now  
   

   

8/24  
All Groups  
Design Learning Activity  
Create Shopping list for 
activity materials  
Divide supply list  
Create Model Exemplar  

 
8/25  

No School (Teachers only)  

 
8/26  

No School (Teachers Only)  

 
8/27  

No School (Teachers Only)  

Project Week 9  

All Groups:  
Complete lesson template  
Design assessment  
Create Materials  
   

Lesson Completion  

Lesson Run through  

Community Teaching Day  

 

   

Chinese lantern  
Advisory  

Project Week 10  

Chinese lanterns  Changes to Project (based 
on exit slips and suggestion)  

Reflective Writing / Fish Bowl 
Discussion 1 
 

Reflective Writing / Fish Bowl 
Discussion 2  

Project Break Down  

Advisory  

In school showcase of work/ 
celebration  

 
 

 Resources and Links  

 

 



Benchmark Code Mastery Learning Goal Exceeds Mastery Mastery Reaching Mastery Basic

SCI PHYS 9-10 G
SCI PHYS 9-10 H

Students will be able to explain the 5 primary 
properties of light and explain the 
importance of the electromagnetic spectrum. 
Student will create a timeline of historical 
events in the development of theories of light 
and present to GE employees.

Student's completed digital timeline is 
completely and correctly explained and uses 
an animation and/or exemplar to explain the 
importance of a particular principle of light. 

Student's digital timeline has all major 
developmental events pertaining to the 
properties of light. Student correctly explains 
each event to an audience of GE 
employees. 

Student's digital timeline is 80% complete 
and/or has correctly presented 80% of their 
information.

Student's digital timeline is < 80% complete 
and/or has correctly presented < 80% of 
their information.

MATH Msmt 11-12 D, Proc A, B, E, F, G, H Teams of two students will build and 
program a robot, compete in a robot 
challenge based on light, and prepare a 
reflection.  

Students' robot has successfully completed 
the robot challenge and prepared a 
reflection. Students have helped other teams 
with a build and/or programming.

Students' robot has successfully completed 
the robot challenge and prepared a 
reflection.

Students have successfully comleted the 
robot challenge.

Students have built and programmed a 
robot.

ENG    COMM           8- 10    A.ENG    
COMM           8- 10    B.ENG    COMM           
8- 10    C.ENG    COMM           8- 10    D

Students will Use a variety of strategies to 
enhance listening comprehension, Analyze 
the techniques used by speakers, Evaluate 
the content, and Demonstrate an 
understanding of effective speaking 
strategies by creating a digital timeline of the 
history of GE and presenting that information 
o GE employees. 

Establishes a purpose early on and 
maintains a clear focus throughout. Strong 
awareness of audience in the design. 
Students can clearly explain why they felt 
the vocabulary, audio and graphics chosen 
fit the target audience. Voice quality is clear 
and consistently audible throughout the 
presentation. Uses a conversational style 
throughout.

Establishes a purpose within the first minute 
maintains focus for most of the presentation. 
There is evident awareness of audience in 
the design.  Students can give 1- 2 reasons 
why they felt the vocabulary, audio and 
graphics chosen fit the target audience. 
Voice quality is clear and consistently 
audible throughout the majority (85-95%) of 
the presentation. Uses a conversational style 
of speaking the majority (85-95%) of the 
time. 

There are a few lapses in focus, but the 
purpose is fairly clear. Some awareness of 
audience in the design. Students find it 
difficult to explain how the vocabulary, audio 
and graphics chosen fit the target audience. 
Voice quality is clear and consistently 
audible through some (70-84%) of the 
presentation. Uses a conversational style 
most (70-84%) of the time.

It is difficult to figure out the purpose of the 
presentation. Limited awareness of the 
needs and interests of the target audience. 
Voice quality needs more attention. 
Presentation style is primarily monologue.

ENG    INFO  8- 10    D.ENG    WRTA            
8-10     A.

Students will Explain and analyze how an 
author appeals to an audience and develops 
an argument or viewpoint in text. Students 
will then compose updated narratives that 
retell the allegory of the cave, establish a 
specific setting, plot and a consistent point 
of view, and develop characters by using 
sensory details and concrete language.

The entire story is related to the assigned 
topic and allows the reader to understand 
much more about the topic. There are no 
spelling or punctuation errors in the final 
draft. Character and place names that the 
author invented are spelled consistently 
throughout. 

90% of the story is related to the assigned 
topic. The story wanders off at one point, but 
the reader can still learn something about 
the topic. There is one spelling or 
punctuation error in the final draft.

At least 75% of  the story is related to the 
assigned topic, but a reader does not learn 
much about the topic. There are 2-3 spelling 
and punctuation errors in the final draft.

No attempt has been made to relate the 
story to the assigned topic. The final draft 
has more than 3 spelling and punctuation 
errors.

SS        HIST   9-10     B.SS        HIST   9-10   
F.SS        GEOG 9-10     A.SS        GEOG 9-
10     C.SS        PEPL   9-10     C.

Students will explain the social, political and 
economic effects of industrialization, and 
identify major historical patterns in the 
domestic affairs of the US. Students will 
analyze the cultural, physical, economic and 
political characteristics that define regions 
and the patterns and processes of  
movement and the ways that contacts 
between people of different cultures result in 
exchanges of cultural practices through the 
creation of a digital timeline. 

The student can accurately describe 100% 
of the events on the timeline without 
referring to it and can quickly determine 
which of two events occurred first. An 
accurate, complete date has been included 
for each event.

The student can accurately describe 90% (or 
more) of the events on the timeline without 
referring to it and can quickly determine 
which of two events occurred first. An 
accurate, complete date has been included 
for all but 1 or 2 events. 

The student can describe any event on the 
timeline if allowed to refer to it and can 
determine which of two events occurred first. 
An accurate date has been included for 75% 
of events.

The student cannot use the timeline 
effectively to describe events nor to compare 
events. Dates are inaccurate and/or missing 
for several events.

EGR 1.5, 3.1, 3.2, 7.2, 8.3, 8.6; 11.1; 13.1; 
15.1; 15.5; 18.1; 24.1

Working knowledge of the electomagnetic 
spectrum and its implications and 
applications in engineering. Awareness of 
basic quantum mechanics at work in light's 
particle nature and wave nature. Teams of 
students will build a light absorbing 
instrument (camera).

Creative application of knowledge of electro-
magnetic spectrum, demonstrated by use of 
periferal systems along with what systems 
are required. Ability to identify all 
wavelengths and their place in nature and 
use by humans.

Demonstrated kinowledge of the electro-
magnetic spectrum evidenced by successful 
application of theory to working models. At 
least 3 formulas applied. Ability to identify all 
wavelengths and their effects.

Rudimentary understanding of the EMS. 
attempted application of theory and formulas 
to working model with some degree of 
success. Ability to identify 75% of the 
spectrum.

Difficulty in grasping the effects of electro-
magnetic wavelengths as they relate to 
engineering. Attempt made but connecting 
the theoretical aspects to existing and 
obvious evidence of the presence and 
effects of wavelengths not successful. 
Inability to identify bands in the EMS that are 
not in the visible light range.

CHIN COMM9-12 A,B,E, G, H.  CULT9-12 A, 
B.  CONN9--12 B.  COMP9-12 A, D

Students will be able to explain the history of 
lighting in ancient China. Students will 
create a powerpoint of Chinese Latern 
festival. 

Students have successfully completed a 
research assay about the history of lighting 
in ancient China and the powerpoint of 
Chinese Latern Festival. Also students could 
compare Chinese Latern Festival and 
traditional festival in U.S.A

Students have successgully completed a 
research assay about the history of lighting 
in ancient China and the powerpoint of 
Chinese Laten Festival. 

Students have completed 80%-90% of the 
reseach assay of the history of lighting in 
ancient China or the powerpoint of Chinese 
Latern Festival. 

Light: Absorbing



Benchmark Code Mastery Learning Goal Exceeds Mastery Mastery Reaching Mastery
Basic

BIO LIFE 9-10 A
BIO LIFE 9-10 B
BIO LIFE 9-10 D
BIO LIFE 11-12 A
BIO INQR 9-10 A
BIO INQR 11-12 A

Students will be able to demonstrate their 
knowledge about cell structure and 
function, energy absorption and 
transformation in plants, and energy 
emission(flow) in an energy pyramid. This 
will be demonstrated this knowledge in a 3-
dimensional energy pyramid.

Student correctly labels all cellular 
organelles and processes while 
incorporating this cellular level into the 
organismal, and then ecological levels 
using an original design for an energy 
pyramid. 

Student labels parts of the cell with 
descriptions of each function, describe the 
life processes of cells, and explain the 
importance of light energy on the cellular, 
organismal, and ecological levels. This 
knowledge is creatively designed into a 3D 
energy pyramid which is created using the 
12-step engineering design process.

Student is incorrectly/missing function or 
processes of 1-2 cell organelles. The 
knowledge is correctly applied to a 3D 
redenering of the energy pyramid and 
completes all 12 steps of the the 
engineering design process. 

Student is missing more than 2 cell 
functions/processes OR does not correctly 
incorporate the cell into a completed 3D 
energy pyramid. 

ENG    VOCB 8- 10    E.ENG    
LTRY  8- 10    A.ENG    LTRY  8- 10 
B.ENG    LTRY  8- 10    D.

Students will Analyze interactions between 
characters, explain and analyze how the 
context of setting and the author’s choice of
point of view impact a literary text, and 
Identify similar recurring themes across 
different works while increasing and 
understanding vocabulary in reading and 
completing a project on Invisible Man by 
Ralph Ellison. 

Conveys themes relating to the book, 
presented in a logical order,  without giving 
away too much information. Details are 
placed in a logical order and  the way they 
are presented effectively  keeps the 
interest of the reader.

Conveys themes relating to the book but 
not well organized or gives away the 
ending. Details are placed in a logical 
order, but the way in which they are 
presented/introduced sometimes makes 
the writing less interesting.

Conveys themes relating to the book but in 
no specific order. Some details are not in a 
logical or expected order, and this distracts 
the reader.

Does not express the themes or main 
points of the book. Many details are not in 
a logical or expected order. There is little 
sense that the writing is organized.

ENG    WRTP 8- 10    F. Students will prepare writing for 
publication that is legible, follows an 
appropriate format and uses techniques 
such as electronic resources and graphics 
in a Display Panel that accompanies the 
Pyramid of Light Display. 

At least 7 accurate facts are displayed on 
the Panel. The Panel includes all required 
elements as well as additional information.

5-6 accurate facts are displayed on the 
panel. All required elements are included 
on the panel.

3-4 accurate facts are displayed on the 
panel. All but 1 of the required elements 
are included on the panel.

Less than 3 accurate facts are displayed 
on the panel. Several required elements 
were missing.

MATH Geom B, C, D, I,  Proc B Students will use software to draw their 
design for their portion of the energy 
pyramid and test the design with 
cardboard.

Student's drawings are mathematically 
correct and result in the construction of a 
pyramid piece that fits with other team's 
pieces to create an energy pyramid.  
Students have helped other teams with 
drawing and/or construction.

Student's drawings are mathematically 
correct and result in the construction of a 
cardboard pyramid piece that fits with 
other team's pieces to create an energy 
pyramid.

Student's drawings have one or two errors 
so that cardboard construction does not fit 
into an energy pyramid.

Student's drawings are incomplete.

EGR 8.6; 13.1; 15.3; 15.5; 40.1; 66.2
78.1

Students will produce an accurately 
dimesioned (to scale) orthographic three-
view rendering of the pyramid. The 
Inventor Program will be used to 
demonstrate how pieces fit together. 
Students will then research the application 
of the pyramid shape in ancient 
architecture w/ its meaning. These will also 
be rendered on Inventor Program.

Proficiency on the Inventor Program as 
well as Technical Writing. Demonstrated 
grasp of the Design Process; deliverables 
beyond required criteria. Reasearch into 
architecture and their meanings thorough. 
Multiview and orthographic drawings 
dimensioned correctly and accurately 
according to PLTW standards. 
Interpretations of the concepts of Light 
throughout.

Light: Transforming



Benchmark Code Mastery Learning Goal Exceeds Mastery Mastery Reaching Mastery
Basic

ENG    VOCB 8- 10    F.ENG    RSCH 
8- 10    E.

Students will Use multiple resources 
to enhance comprehension of 
vocabulary, and communicate 
findings, reporting on the substance 
and processes orally, visually and in 
writing or through multimedia in a 
Presentation and learning activity for 
elementary students. 

All supportive facts are reported 
accurately. Lesson establishes a 
purpose at the beginning and 
maintains that focus throughout! 
Student shows strong interest and 
enthusiasm about the topic throughout 
the lesson, but it is not overdone.

90% of all facts are reported 
accurately. Lesson establishes a 
purpose at the beginning, but 
occasionally wanders from that focus. 
Student does not maintain enthusiasm 
about the topic throughout the lesson.

At least 75% of facts are reported 
accurately. The purpose is somewhat 
clear but many aspects of the Lesson 
seem only slightly related. Student 
shows knowledge about the subject, 
but is not enthusiastic.

No facts are reported accurately OR 
no facts were reported. It was difficult 
to figure out the purpose of the 
Lesson. Student is neither 
knowledgeable nor enthusiastic about 
the lesson.

SCI INQR 9-10 A
SCI KNWG 9-10 D
SCI KNWG 11-12 C

Students will apply the processes of 
scientific investigation/inquiry, 
citizenship, and social action by 
creating teaching models, lesson 
plans, and learning activities to teach 
a class about light, cells, and the 
energy pyramid. 

Student's reflection assessment 
explains their role as a student and a 
citizen of Cleveland within this project. 
Student's design process document is 
100% complete.  

Student's reflection assessment 
explains their role as a student and a 
citizen of Cleveland within this project. 
Student's design process document is 
90% complete.  

Student's reflection assessment 
explains their role as a student and a 
citizen of Cleveland within this project. 
Student's design process document is 
70% complete.  

Student's reflection assessment 
explains their role as a student and a 
citizen of Cleveland within this project. 
Student's design process document is 
< 50% complete.  

MATH Msmt 11-12 D, Proc F, H Students will teach a class how to 
program a robot to use a light sensor 
to follow a path (line tracking.)

90% of the class taught  successfully 
completes a line tracking challenge 
and demonstate a data logging 
experiment.

90% of the class taught  successfully 
completes a line tracking challenge.

70% of the class taught  successfully 
completes a line tracking challenge.

Less than 50% of the class taught  
successfully completes a line tracking 
challenge.

SS        CITZ   11-12   A.SS        SKLS  
11-12   D.

Students will evaluate various means 
for citizens to take action on a 
particular issue, work in groups to 
analyze an issue and make decisions 
through the teaching of a science 
lesson in an inner city school. 

Every major point was well  supported 
with several relevant facts, statistics 
and/or examples. Team always used 
gestures, eye contact, tone of voice 
and a level of enthusiasm in a way that 
kept the attention of the audience.

90% of all points were adequately 
supported with relevant facts, statistics 
and/or examples. Team usually used 
gestures, eye contact, tone of voice 
and a level of enthusiasm in a way that 
kept the attention of the audience.

75% of all points were supported with 
facts, statistics and/or examples, but 
the relevance of some was 
questionable. Team sometimes used 
gestures, eye contact, tone of voice 
and a level of enthusiasm in a way that 
kept the attention of the audience.

Less than 60% of all points were 
supported. One or more members of 
the team had a presentation style that 
did not keep the attention of the 
audience.

EGR 3.1; 8.6; 11.1; 15.3; 15.5; 22.2; 
24.1; 24.2; 82.1; 94.1; 95.5

Students will use learned electronic 
and scientific principles to build a light 
emitting device preferably a laser. 
Students will also keep a detailed 
record of their research in their 
engineering notebooks.

Light: Emitting
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