
 

 

STEM School Chattanooga 
10th Grade PBL 

Unit 3 

 
Unit 3: RCI - Lean Principles and Coding 

 
Learning Target Topics 

 
Algebra II: Demonstrate knowledge of factoring polynomials, writing 
polynomial equations, and end behavior of polynomial functions. 
  
Geometry: Demonstrate an understanding of congruence, use congruence 
to solve properties, and show how congruence relates to transformations. 
  
English II: Demonstrate command of the conventions of standard English 
grammar and usage. 
 
Chemistry: Demonstrate understanding of chemical reactions, 
stoichiometry, and gas laws. 

  
U.S. History: Determine central ideas from source documents and evaluate 
various explanations for historical events. 

 
Spanish: Demonstrate an understanding of basic Spanish grammar rules 
within the context of likes/dislikes, colors, animals, body parts, subject 
pronouns, and the verb ser. 

 
Grade Level 10th Grade Unit Length 8 Weeks  
 
Unit 
Overview 

The STEM School has partnered with RCI for this unit. RCI - Rock Creek Informatics - is a results driven 
consulting firm focused on maximizing value and return on investment. RCI provides consultation services in 
data and advanced analytics, lean and manufacturing, and business consulting. RCI has over 75 years of 
combined experience in implementing, running, and managing lean production systems. While the basic tools 
have been in use for over 80 years, RCI consultants continue to work on the cutting edge, leveraging the 
newest methods to produce serious results. In addition to implementing these tools, RCI trains and develops 
organizations to implement, sustain, and manage these systems so that they can continue to improve 
autonomously long after RCI leaves. 

In this PBL unit students are engaged in learning about lean tools as they develop and create a 2D Unity game. 
The 2D Unity game will include content questions from five subject areas - mathematics, language arts, social 
studies, science and foreign language. Student coding experts who developed a sample game and video 
tutorials will act as the technical expertise for the coding portion of the PBL. Teachers will support students in 
facilitation of their teams as well as provide content expertise in one of the five subject areas. RCI partners will 
engage students and teachers in a kickoff event to introduce lean tools, activities and terminology, and act as 
the final judges for student products and presentations at the end of the unit.  

The unit will conclude with teams presenting 2D Unity games to RCI partners in a Shark Tank style pitch, 
showcasing games and lean principles.  Top teams will then be invited to present to RCI employees at RCI’s 
headquarters for review and feedback from RCI executives. 

 

Unit 
Essential 
Issue 

Problem:  How do we, as game designers, develop a fully functioning 2D game in the context of lean principles? 



 
Kick Off 
Event 

Kick Off - January 9, 2019 
RCI partners lead students and teachers in activities to learn about lean principles. Kickoff will take place at 
the STEM School.  
 

 
Culminating 
Events 

Turn-In Day: Game – Friday, March 1, 2019 
2D Unity game completed and presented to teacher supervising PBL team.  
 
Presentation Day to Teacher – Wednesday, March 6, 2019 
Shark Tank presentation by student teams to teacher supervising PBL team.  
 
Presentation Day to RCI Partners - Monday and Tuesday, March 11 and 12, 2019 
Final Shark Tank presentation by student teams to RCI partners.  
 
Presentation Day at RCI Headquarters – TBD 
The top teams from the STEM presentations will then showcase their work and present at RCI headquarters to 
executives.  
 

 
Common 
Assessment 

Students will work in teams of three for this PBL. Students will receive two grades: one for coding/game and 
one for content. 
 
Coding/Game Portion 
Students will complete a 2D Unity game that has the following requirements:*** 

❏ Title page (main screen before you enter game) 
❏ Game board that includes colliders (walls)  
❏ Game character (sprite) that moves around the game board 
❏ 20 Questions for player to answer as follows - 4 questions each for Chemistry, English II, Spanish I, 

Geometry and/or Algebra II, and US History 
❏ When a player correctly answers a question, the player is alerted the answer is correct 
❏ When a player incorrectly answers a question, the player is provided an explanation as to what the 

correct answer is and why 
❏ Timer  
❏ Score Board 

 
***All sections must be completed for the finalized game. Also, each team member must complete at least ONE 
of the required sections.  
 
Five video tutorial series will be provided to students. These videos were created by the student experts for 
the PBL unit. The videos and what they include are as follows. Highly suggested to watch videos in this order: 

● #1: Sprite - import and move (addresses game character and movement) - video has 3 parts 
● #2: Stage - covers tile background, fix collisions, add audio (addresses game board with colliders) - 

video has 2 parts 
● #3: Question - how to make buttons for questions, change scenes, how to add timer, how to score 

(addresses 20 questions with correct and incorrect answers, timer, and scoring) - video has 4 parts 
● #4: Leaderboard - making a board for player scores (addresses score board) - video has 5 parts  
● #5: Title - covers how to make a title page for your game (addresses title page) - video has 1 part 

 
The PBL coding/game grade will be assessed as follows: 

● PR (proficient): Team followed videos created by experts and have fully attempted to make a working 
game.  

● AD (advanced): Team completes a fully functional working game.  
  
Content Portion 
Students will work together to write the content to be included in the game for each course. The attached 
rubric will be used to assess group PBL performance and grade. Content area grades for the group will be 
assigned as follows: 

● PR: All content areas meet Proficient requirements  
● AD: All content areas meet Proficient requirements and Advanced requirements are met 



Any content areas that do not meet Proficient requirements must be remediated. 
 

  

STEM PBL Rubric 
 

Advanced Proficient 

 
Math Components: 
Algebra II/Geometry  

 
❏ Incorrect answers are a result of  a 

common misconception or mistake.  
❏ For each incorrect answer, provide an 

explanation of the mistake that results in 
that answer. 

❏ Fully explain why the correct answer is 
correct. 

 

 
❏ Do either Geometry or Algebra 2 (not both) based 

on the majority of members in your group.  
❏ Geometry: Congruence - Create four questions that 

cover the following three topics (one for each and 
one of your choice): 
❏ Determine if two triangles are congruence 

based on triangle congruence criteria (SSS, 
SAS, etc) 

❏ Naming a series of transformations that can 
prove congruence. 

❏ Given congruent triangles, determine the 
value of an unknown length or angle. 

❏ Algebra 2: Polynomial - Create four questions that 
cover the following three topics (one for each and 
one of your choice): 
❏ Factoring polynomials using difference/sum of 

cubes. 
❏ Writing polynomial equations based on 

graphs. 
❏ End behavior of polynomial functions 

 
 
Science Components: 

Chemistry  

 
❏ Include the following content extensions in 

the questions:  
❏ Stoichiometry question must include 

the identification of  limiting and 
excess reactants when given 
numerical mole values. 

❏ Chemical reactions question must 
include the five basic reactions 
(composition, decomposition, single 
displacement, double displacement, 
combustion). 

❏ Gas law question must address the 
proportional relationships of the 
variables in each law (e.g. direct or 
inverse). 

❏ Ideal gas question must explicitly 
show how the units of each variable 
cancel out. 

 
❏ Create four questions to review the following 

Chemistry content accurately and correctly (1 
question per topic): 
❏ Use a balanced chemical equation to show 

stoichiometric relationships. 
❏ Identify different types of chemical reactions. 
❏ Identify the gas laws: Boyle’s Law, Charles’s 

Law, Gay-Lussac’s Law, Avogadro’s Law. 
❏ Identify the ideal gas equation. 

 

 
Language Arts 
Components: 
English II 

 
❏ For each question include: 

❏ an original explanation of the errors 
from the incorrect answers. 

❏ original examples of correct and 
incorrect usage that are different than 
the questions. 

❏ links to further information on the 
topic. 

 

 
❏ Create four original questions to review the 

following grammar topics accurately and correctly: 
❏ two questions on identifying parallel structure 

in sentences. 
❏ two questions on understanding subject and 

verb agreement with intervening phrases. 
❏ Identify the correct and incorrect answers for each 

question. 
❏ Include an original explanation of correct usage for 

each question. 
 



 
Social Studies 
Components: 
U.S. History 

 
❏ One question must be higher-level Bloom’s.  
❏ The higher-level question must be changed 

into an open ended question to create a 
DBQ with at least five (5) supporting 
documents. 
❏ At least one document must be 

non-verbal (picture, painting, video, 
etc.) 

❏ At least one document must be verbal 
(speech, news article, letters, etc.).  

 
❏ Create four original questions to review the 

following US History topics: 
❏ People of Note during WWII  
❏ Events Pre-, During, and Post-WWII  
❏ Understandings or Ideas of WWII 
❏ Understanding of Advances in Technology 

used by both the Allied and Axis Powers.  
❏ For each question, citation with a sentence or two to 

show more understanding of the topic.  

 
Foreign Language 
Components: 
Spanish  

 
❏ Question from the ‘Expressing likes and 

dislikes’ topic must be formatted as if it 
were a conversation between two people. 

❏ Question from the ‘Understanding subject 
pronouns and the verb ser’ topic must 
incorporate a Spanish cultural topic or 
person from the LT2 Culture 1 or 2 
presentations.  

 
❏ Create four questions to review the following 

Spanish topics correctly. Must have one question 
per topic below: 
❏ Expressing likes and dislikes 
❏ Understanding the Spanish grammar rules 

with animals and colors 
❏ Expressing pain with body parts 
❏ Understanding subject pronouns and the verb 

ser 

 
Minimum 
Requirement 
Components: 
Must be included to 
be graded 
 

 
❏ General Requirements: 

❏ Weekly Prototype Report completed by the beginning of PBL each Monday 
❏ All questions and answers must be original. (No “copypasta”)  
❏ Presentations for Shark Tank: 

❏ Between 2 to 4 minutes 
❏ Include at least two Lean Concepts 
❏ Must complete practice presentation with your PBL team teacher  

❏ English: 
❏ Questions must be submitted in a Google Doc. 

❏ History:  
❏ All questions and answers must be accompanied with citations in MLA format.  
❏ Please turn-in to the post specified for history in 10th grade general.  

 

 
Pacing Guide Pacing Guide  

 
❏ Jan 11: Contract completed and approved 
❏ Jan 16: Analog version (map of game) 
❏ Jan 18: Character sprite selected and imported  
❏ Jan 25: Scene 1 (world) with colliders (walls)  
❏ Feb 1: Scenes (placeholders) for questions (20 in total)  
❏ Feb 8: Questions and answers for each subject are completed and imported into game, and submitted 

to content area teachers 
❏ Feb 15: Timer and scoreboard installed 
❏ Mar 1: Finalized Game done  
❏ Mar 6: Final Shark Tank presentation 

 
 
Unit 
Learning 
Targets 
 

 
Algebra 2: 

● I can write an equation using given information. 
● I can compare and contrast key features of functions. 
● I can rewrite functions to highlight specific properties. 

 
Geometry: 

● I can use the properties of congruence to solve problems. 
  

Chemistry: 
● I can distinguish between different types of chemical reactions. 
● I can explain stoichiometric relationships. 
● I can identify and explain the gas laws: Boyle’s Law, Charles’s Law, Gay-Lussac’s Law, Avogadro’s Law, 

and the Ideal Gas Law. 



  
English: 

● I can use various types of phrases and clauses to convey meaning and add variety and interest to my 
writing. 

  
History: 

● I can evaluate various explanations for actions or events and determine which explanation best 
accords with textual evidence, acknowledging where the text leaves matters uncertain.  

 
Spanish 

● I can identify and utilize proper Spanish grammar components in appropriate context.  
● I can use proper grammar vocabulary to explain how to use basic Spanish grammar rules  and 

functions. 
 

 
Vocabulary 

   

Math: Algebra II 1. Factor 
2. Zeros 
3. Difference/Sum of cubes 
4. Polynomial 
5. End Behavior 

Math: Geometry 1. Reflection 
2. Rotation 
3. Translation 
4. Rigid Motion 
5. Congruent 
6. Congruence Criteria 
7. Variable 

Science: Chemistry 1.     Composition Reaction 
2.     Decomposition Reaction 
3.     Single Displacement Reaction 
4.     Double Displacement Reaction 
5.     Combustion 
6.     Boyle’s Law 
7.     Charles’s Law 
8.     Gay-Lussac’s Law 
9.     Avogadro’s Law 
10.  Ideal Gas Law 

Language Arts: English II 1.     Independent Clause 
2.     Dependent Clause 
3.     Phrase 
4.     Intervening Phrase 
5.     Parallel Structure 

Social Studies: U.S. History 1.     Evaluation 
2.     Reasoning 
3.     Textual Evidence 
4.    Information 
5.    Supporting Documents  

Spanish 1.    Grammar - La Gramatica 
2.    Definite articles - Los Articulos definidos 
3.    Indefinite articles - Los Articulos indefinidos 
4.    Pronouns - Los Pronombres 



5.    Conjugations - Las Conjugaciones 
6.    Present Tense - El Tiempo presente 
7.    Verbs - Los Verbos  
8.    Nouns - Los Sustantivos 
9.    Colors - Los Colores 
10.  Body - El Cuerpo 

Lean Terminology 
 
 
 

Operations - Lean: 
1. Kaizen 
2. KPI - Key Performance Indicator 
3. Muda (Waste) 
4. Bottleneck 
5. Cycle Time 
6. Throughput 
7. Kanban 
8. Flow 
9. Push 
10. Pull 
11. Standardized Work 
12. CIP (Continual Improvement Process) 
 
Business Intelligence: 
1. Dashboard 
2. Business Intelligence 
3. Data Visualization 
4. Query 
5. Data Model 
6. Database 
7. Data Warehouse 
 

 

 


