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Timeline:  13 Days Unit Title: PHSSRDU1L2: American Ninja Warrior Challenge 
Course Scale Model Construction 

Lesson # 2 

Stated Objectives: 
TEK # and SE 

RD. 1 The student for at least 40% of instructional time, conducts laborator and field 
investigations using safe, environmentally appropriate, and ethical practices. 

A. demonstrate safe practices during laboratory and field investigations 
B. demonstrate an understanding of the use and conservation of resources and the 

proper disposal or recycling of materials. 
RD.2 The student uses a systematic approach to answer scientific laboratory and field 
investigative questions. 

A. know the definition of science and understand that it has limitations, as specificed 
in subsection (b) (1) of this section. 

B. know that scientific hypothesis ar tentative and testatble statements that must be 
capable of being supported or not supported by observational evidence. 

C. know that scientific theories are based on natural and physical phenomena and 
are capapble of being tested by nultiple independent researchers. 

D. distinguish between scientific hypothesis and scientific theories. 
       F.   collect and organize qualitative and quantitative data and make measurements 
with accuracy and precision using tools such as calculators, spreadsheet software, 
data-collecting probes, and computers. 
       G. analyze, evaluate, make inferences, and predict trends from data. 
        I. organize and evaluate data and make inferences from data including the use of 
tables, charts, and graphs 
       J. communicate valid conclusions supported by the data though various methods 
such as lab reports, labeled drawings, graphic organizers, journals, summaries, oral 
reports, and technology-based reports. 
RD.4 The student formulates hypotheses to guide experimentation and data collection. 
The student is expected to: 

A. Perform background research with respect to an investigative problem 
RD.6. The student develops and implements investigative designs. The student is 
expected to: 

A. Interact and collaborate with scientific researchers and/or other members 
of the scientific community to complete a research project 
B. Identify and manipulate relevant variables within research situations 
C. Use a control in an experimental process 
D. Design procedures to test hypotheses 

RD.7 The student collects, organizes, and evaluates qualitative and quantitative data 
obtained through experimentation. 
               D. evaluate data using statistical methods to recognize patterns, trends, and 
proportional relationships. 



RD.8 The student knows how to synthesize valid conclusions from qualitative and 
quantitative data: The student is expected to 

A. Synthesize conclusions supported by research data 
B. Consider and communicate alternative explanations for observations and 
results 

               C.       Identify limitations within the research process and provide 
recommendations for additional research. 

See Instructional Focus Document (IFD) for TEK Specificity 

Key 
Understandings 

● Students will determine “best fit” for model materials including physical properties, 
chemical properties, personal and environmental safety, and economics. 

● Students will develop scaling mathematica concepts with use of Teenage Mutant Ninja 
Turtle action figures as “scale” competitors for ANW course design. 

Misconceptions ● Students may confuse objectives and order of course. 
● Students may not communicate with other section designers and encounter difficulty 

putting course sections together. 
● Students may not develop self-discipline to complete course or may complete course 

with lower-than-necessary quality standards. 
● Students may not reflect and alter design as model indicates certain weaknesses or 

strengths. 

Key Vocabulary  Model                                 Repetition  
Scale                                  Consistency 
Parameters                        Stresses 
Transitions                         Failure 
Stop Action                        Modulus 
Energy                                Shear 
Absorbtion                         Compressive 
Stability                              Tensile  

Suggested Day  
5E Model 

Instructional Procedures 
 (Engage, Explore, Explain, Extend/Elaborate, Evaluate) 

Materials, Resources, Notes 

Day 1 
04 Sept 
 

Topic: Scale drawing to scale modeling 
Objective: Students will be grouped into Construction 
Corporations and begin collaborating and combining 
sections and selecting model-construction materials. 
TEK/SE:  
RD.2 The student uses a systematic approach to answer 
scientific laboratory and field investigative questions. 

A. know the definition of science and understand that it 
has limitations, as specificed in subsection (b) (1) of 
this section. 

B. know that scientific hypothesis ar tentative and 
testatble statements that must be capable of being 
supported or not supported by observational 
evidence. 

C. know that scientific theories are based on natural 
and physical phenomena and are capapble of being 
tested by nultiple independent researchers. 

Instructional Notes: 
Do not allow students to 
select with whom they will 
be constructing models. 
Do create competitive 
environment for course 
model materials selections, 
quality, completion 
deadlines. 
Resources: 
Video clip of complete 
course up to Mount 
Midoriayama being 
conquered by one of the 
past winners. 
 
 
Materials: 



D. distinguish between scientific hypothesis and 
scientific theories. 

       F.   collect and organize qualitative and quantitative data 
and make measurements with accuracy and precision using 
tools such as calculators, spreadsheet software, 
data-collecting probes, and computers. 
       G. analyze, evaluate, make inferences, and predict 
trends from data. 
        I. organize and evaluate data and make inferences from 
data including the use of tables, charts, and graphs 
       J. communicate valid conclusions supported by the data 
though various methods such as lab reports, labeled 
drawings, graphic organizers, journals, summaries, oral 
reports, and technology-based reports. 
RD.4 The student formulates hypotheses to guide 
experimentation and data collection. The student is expected 
to: 

A. Perform background research with respect to 
an investigative problem 

Engage:  
● Student peer assessments will be utilized to build 

teams. High scoring individuals will be teamed with 
other high scoring individuals to combine their 
challenge sections into an ANW challenge course. 

● Students will be presented with the Balance or 
Floating Step beginning section and the Warped 
Wall ending section to proper scale with the 
Teenage -Mutant Ninja Turtle action figures. 

Explain: 
● Students will measure and calculate scale of models 

and action figures;  
● Students will brainstorm and begin identifying 

sequence of given sections, transitions if necessary, 
overall finished height and length, 

● Students will brainstorm materials that will be 
inexpensive and effective for constructing thier 
ANW course model. 

Closing: Students will elect a corporation liason to 
communicate with teacher regarding materials, tool 
use, questions, testing etc. 

Guideline rubric with 
student-completed sections 
for materials, construction 
notes and responsibilities, 
necessary tools, safety 
checklist for tools & 
adhesives & materials. 

Day 2 
08 Sept 

Topic: Materials selection, scale identification, rubric 
completion. 
Objective: Student corporations will determine similar 
materials and justifications, identify and justify scale, 
and complete those sections of the scoring rubric 
teacher copy and individual copies in notebook. 
TEK/SE:  
RD.2 The student uses a systematic approach to answer 
scientific laboratory and field investigative questions. 

Instructional Notes: 
Monitor students and guide 
where necessary. This is 
their second day to work 
together and there will be 
need to guide and question 
so that they create the best 



A. know the definition of science and understand that it 
has limitations, as specificed in subsection (b) (1) of 
this section. 

B. know that scientific hypothesis ar tentative and 
testatble statements that must be capable of being 
supported or not supported by observational 
evidence. 

C. know that scientific theories are based on natural 
and physical phenomena and are capapble of being 
tested by nultiple independent researchers. 

D. distinguish between scientific hypothesis and 
scientific theories. 

 
       F.   collect and organize qualitative and quantitative data 
and make measurements with accuracy and precision using 
tools such as calculators, spreadsheet software, 
data-collecting probes, and computers. 
       G. analyze, evaluate, make inferences, and predict 
trends from data. 
        I. organize and evaluate data and make inferences from 
data including the use of tables, charts, and graphs 
       J. communicate valid conclusions supported by the data 
though various methods such as lab reports, labeled 
drawings, graphic organizers, journals, summaries, oral 
reports, and technology-based reports. 
RD.4 The student formulates hypotheses to guide 
experimentation and data collection. The student is expected 
to: 

A. Perform background research with respect to 
an investigative problem 

Engage: 
● Share with students the names, degrees and 

occupations of volunteer engineers that will be 
critiquing and guiding their model construction. 

Explain/Extend: 
● Student corporations will meet an complete their 

construction rubric in preparation for meeting with 
an engineering mentor.  

● Students should discuss and brainstorm any 
questions concerning materials, tools or problems 
that they anticipate encountering.  

Closing: Students share their rubric with other student 
corporations. Make changes that they feel will create a 
better rubric and guide a better project. 
 

possible rubic to guide their 
construction project. 
Resources: 
Internet and past 
experience. 
 
 
Materials: 
Make available to the 
students selections of 
inexpensive materials they 
might consider for their 
ANW course. 

Day 3 
09 Sept 

Topic: 9-11 Anniversary and coordinated activity. 
            Completed construction rubric. 
Objective: Students will discover concepts related to 
physical and chemical properties of the Twin Towers, 

Instructional Notes: 
Show video clip 
https://www.youtube.com/w
atch?v=kdiL4iUZEOc 

https://www.youtube.com/watch?v=kdiL4iUZEOc
https://www.youtube.com/watch?v=kdiL4iUZEOc


jet liners, jet fuel, stresses etc and learn about the 
tragedy through numbers. 
TEK/SE:  
RD.2 The student uses a systematic approach to answer 
scientific laboratory and field investigative questions. 

A. know the definition of science and understand that it 
has limitations, as specificed in subsection (b) (1) of 
this section. 

B. know that scientific hypothesis ar tentative and 
testatble statements that must be capable of being 
supported or not supported by observational 
evidence. 

C. know that scientific theories are based on natural 
and physical phenomena and are capapble of being 
tested by nultiple independent researchers. 

D. distinguish between scientific hypothesis and 
scientific theories. 

       F.   collect and organize qualitative and quantitative data 
and make measurements with accuracy and precision using 
tools such as calculators, spreadsheet software, 
data-collecting probes, and computers. 
       G. analyze, evaluate, make inferences, and predict 
trends from data. 
        I. organize and evaluate data and make inferences from 
data including the use of tables, charts, and graphs 
       J. communicate valid conclusions supported by the data 
though various methods such as lab reports, labeled 
drawings, graphic organizers, journals, summaries, oral 
reports, and technology-based reports. 
RD.4 The student formulates hypotheses to guide 
experimentation and data collection. The student is expected 
to: 

A. Perform background research with respect to 
an investigative problem. 

Engage: 
● View video clips of the fall of the Twin World Trade 

Center Towers on Sept 11, 2001. 
● Discuss what the students have heard, know or 

speculate about the buildings and their failure after 
the airliners struck them. 

Elaborate: 
● Use Lord Byrons quote about quantifying 

observations and learning from those numbers. 
● Share the article and have students record in their 

notebook any unit of measure and related 
measurable concept they do not understad. 

● Students will research these numbers and concepts 
and prepare to share what they have discovered 
the last 10 minutes of class. 

Video has profanity. May 
need to view without sound. 
Resources: 
http://www.tms.org/pubs/j
ournals/jom/0112/eagar/e
agar-0112.html 
 
http://www.ussartf.org/wo
rld_trade_center_disaster
.htm 
 
 
 
Materials: 
Rubric and possible 
construction materials. 
 
 

http://www.tms.org/pubs/journals/jom/0112/eagar/eagar-0112.html
http://www.tms.org/pubs/journals/jom/0112/eagar/eagar-0112.html
http://www.tms.org/pubs/journals/jom/0112/eagar/eagar-0112.html
http://www.ussartf.org/world_trade_center_disaster.htm
http://www.ussartf.org/world_trade_center_disaster.htm
http://www.ussartf.org/world_trade_center_disaster.htm


● Numbers, units, concepts may need to be divided 
up  and conquered by students to preserve time to 
share. 

Extend:  
● Student corporations may work on construction 

rubric once they have completed their research on 
9-11. 

Closing: Students share research and students record, 
question and clarify peer research in notebook. 

Day 4 
10 Sept 

Topic: Present construction plan to engineering expert. 
Objective: Student corporations will present 
construction scale, materials selection etc to 
engineering expert for input and refining. 
TEK/SE:  
RD.2 The student uses a systematic approach to answer 
scientific laboratory and field investigative questions. 

A. know the definition of science and understand that it 
has limitations, as specificed in subsection (b) (1) of 
this section. 

B. know that scientific hypothesis ar tentative and 
testatble statements that must be capable of being 
supported or not supported by observational 
evidence. 

C. know that scientific theories are based on natural 
and physical phenomena and are capapble of being 
tested by nultiple independent researchers. 

D. distinguish between scientific hypothesis and 
scientific theories. 

       F.   collect and organize qualitative and quantitative data 
and make measurements with accuracy and precision using 
tools such as calculators, spreadsheet software, 
data-collecting probes, and computers. 
       G. analyze, evaluate, make inferences, and predict 
trends from data. 
        I. organize and evaluate data and make inferences from 
data including the use of tables, charts, and graphs 
       J. communicate valid conclusions supported by the data 
though various methods such as lab reports, labeled 
drawings, graphic organizers, journals, summaries, oral 
reports, and technology-based reports. 
RD.4 The student formulates hypotheses to guide 
experimentation and data collection. The student is expected 
to: 

A. Perform background research with respect to 
an investigative problem 

Engage: 
● Introduce student corporations to engineering 

experts. 
● Students will present their problem and their 

completed rubric. Students may use their scale 
drawings of competition sections. 

Instructional Notes: 
Allow students and 
engineers to interact 
without interference. Do not 
have students share 
drawings or rubric that have 
teacher scoring. 
Resources: 
 
 
Materials: 
Sample materials selected, 
scaled drawings, 
construction rubric. 



Extend: 
● Engineering experts will question and critique 

student corporations. Engineers will focus questions 
on the process by which the students plan to use 
the materials, order of construction, modulus of 
various materials, support system designs, safety 
designs etc. 

 
Closing: Students will summarize what they learned 
from engineer collaboration in notebook. 

Days 5-10 
11,14,15, 16, 17 
Sept. 
ANW  Course 
construction is six 
week’s test score  
 
 

Topic: Students use rubric and scaled drawing to 
construct ANW competition section and course. 
Objective: Student corporations will work 
independently and collaboratively to construct 
functioning models of their ANW course sections and 
transition them into a complete course. 
TEK/SE:  
RD.2 The student uses a systematic approach to answer 
scientific laboratory and field investigative questions. 

A. know the definition of science and understand that it 
has limitations, as specificed in subsection (b) (1) of 
this section. 

B. know that scientific hypothesis ar tentative and 
testatble statements that must be capable of being 
supported or not supported by observational 
evidence. 

C. know that scientific theories are based on natural 
and physical phenomena and are capapble of being 
tested by nultiple independent researchers. 

D. distinguish between scientific hypothesis and 
scientific theories. 

       F.   collect and organize qualitative and quantitative data 
and make measurements with accuracy and precision using 
tools such as calculators, spreadsheet software, 
data-collecting probes, and computers. 
       G. analyze, evaluate, make inferences, and predict 
trends from data. 
        I. organize and evaluate data and make inferences from 
data including the use of tables, charts, and graphs 
       J. communicate valid conclusions supported by the data 
though various methods such as lab reports, labeled 
drawings, graphic organizers, journals, summaries, oral 
reports, and technology-based reports. 
RD.4 The student formulates hypotheses to guide 
experimentation and data collection. The student is expected 
to: 

A. Perform background research with respect to 
an investigative problem 

Elaborate: 
● Students use materials brought from home and 

those donated by classroom to construct 

Instructional Notes: 
Monitor and support 
students. 
Mandate cleanup and 
penalize when not followed. 
Resources: 
internet and access to 
expert engineers for 
questions and concerns 
 
Materials: 
cutting devices, possible 
shop tools, adhesive, and 
materials students have 
brought. 
 



functioning model of ANW course section and 
complte competition course. 

Closing: Students record problems, progress, and 
plans for each work day and future work days. 
Students monitor progress against rubric plan/timeline. 

Day 11 & 12 
18, 21 Sept 

Topic: Student corporation presentations preparations. 
Objective: Student corporations will shift from 
completing ANW course models to presenting their 
model and communicating its challenges and design 
highpoints. 
TEK/SE:  
RD.2 The student uses a systematic approach to answer 
scientific laboratory and field investigative questions. 
 F.   collect and organize qualitative and quantitative data 
and make measurements with accuracy and precision using 
tools such as calculators, spreadsheet software, 
data-collecting probes, and computers. 
       G. analyze, evaluate, make inferences, and predict 
trends from data. 
        I. organize and evaluate data and make inferences from 
data including the use of tables, charts, and graphs 
       J. communicate valid conclusions supported by the data 
though various methods such as lab reports, labeled 
drawings, graphic organizers, journals, summaries, oral 
reports, and technology-based reports. 
RD.4 The student formulates hypotheses to guide 
experimentation and data collection. The student is expected 
to: 

A. Perform background research with respect to 
an investigative problem 

Engage: 
● Share website that is selling design kits for course 

sections: 
http://ninjawarrior.info/blueprints-ninja-warrior-ob
stacle-specs.html 

Explain: 
● Identify specs, demensions, materials list. Student 

corporations should have most of this information 
they now need to organize it and package and 
advertise it as if they were selling the “kit” next to 
the ANW action figures (We are using TMNT 
because there are currently not ANW action 
figures). 

● Students complete necessary components to 
present model course. 

Closing: Students record job responsibilities for model 
course completion and presentation. Prepare to 
present. 

Instructional Notes: 
Present website and 
demonstrate most 
important components for 
marketing course. 
Resources: 
Internet and student 
generated materials and 
models 
 
Materials: 
Power point 
software/Google Slides, 
TMNT action figures, 
camera 

http://ninjawarrior.info/blueprints-ninja-warrior-obstacle-specs.html
http://ninjawarrior.info/blueprints-ninja-warrior-obstacle-specs.html


Day 13 
22 Sept 

Topic: Student presentations of model and advertizing 
materials. 
Objective: Student corporations will present their ANW 
complete course model to class and any engineering 
experts that can physically attend or attend by group 
call. 
TEK/SE:  
RD.2 The student uses a systematic approach to answer 
scientific laboratory and field investigative questions. 
 J. communicate valid conclusions supported by the data 
though various methods such as lab reports, labeled 
drawings, graphic organizers, journals, summaries, oral 
reports, and technology-based reports. 
 
Evaluate: 

● Students present model and advertisements for 
ANW challenge course.  

● Peer evaluations and engineering evaluations. 
Closing: Students self-evaluate their presentations in 
notebook. 

Instructional Notes: 
 
Resources: 
 
 
Materials: 

Day 14 
23 Sept 

Topic: Stop action filming. 
Objective: Students will learn and practice the basics 
for stop action filming of a TMNT action figure on their 
course from Mr. Brown. 
TEK/SE:  
RD.7 The student collects, organizes, and evaluates 
qualitative and quantitative data obtained through 
experimentation. 
               D. evaluate data using statistical methods to 
recognize patterns, trends, and proportional relationships. 
RD.8 The student knows how to synthesize valid 
conclusions from qualitative and quantitative data: The 
student is expected to 

A. Synthesize conclusions supported by 
research data 
B. Consider and communicate alternative 
explanations for observations and results 

               C.       Identify limitations within the research 
process and provide recommendations for additional 
research. 

Engage:  
● http://www.wikihow.com/Create-a-Stop-Motion-A

nimation 
● https://itunes.apple.com/us/app/stop-motion-studi

o/id441651297?mt=8 
● http://www.makeuseof.com/tag/15-coolest-stop-m

otion-videos-youtube/ 
● Have students use samples, guidance from Mr. 

Brown, and directions or Apps to begin creating a 

Instructional Notes: 
 
Resources: 
 
 
Materials: 

http://www.wikihow.com/Create-a-Stop-Motion-Animation
http://www.wikihow.com/Create-a-Stop-Motion-Animation
https://itunes.apple.com/us/app/stop-motion-studio/id441651297?mt=8
https://itunes.apple.com/us/app/stop-motion-studio/id441651297?mt=8
http://www.makeuseof.com/tag/15-coolest-stop-motion-videos-youtube/
http://www.makeuseof.com/tag/15-coolest-stop-motion-videos-youtube/


15-second stop animation video demonstrating the 
TMNT using the ANW model course. 

Closing: Students plan what part of their course they 
plan to use and defend why in their notebook. 

Day 15 & 16 & 17 
24, 25, 28  Sept 

Topic: Stop action video taping and editing. 
Objective: Students will employ video assistance, 
apps, directions to construct a 15 second video for 
each of the desiged sections of their ANW challenge 
course. 
TEK/SE:  
RD.7 The student collects, organizes, and evaluates 
qualitative and quantitative data obtained through 
experimentation. 
               D. evaluate data using statistical methods to 
recognize patterns, trends, and proportional relationships. 
RD.8 The student knows how to synthesize valid 
conclusions from qualitative and quantitative data: The 
student is expected to 

A. Synthesize conclusions supported by 
research data 
B. Consider and communicate alternative 
explanations for observations and results 

               C.       Identify limitations within the research 
process and provide recommendations for additional 
research. 
 
Extend: 

● Students plan and record and edit stop action 
videos of TMNT using their ANW challenge course. 

Closing: Students document progress, problems and 
plans. 

 
Instructional Notes: 
Mr. Brown is needed for 1-3 
days. We may need access 
to the video lab. 
Resources: 
Apps and cameras and 
video lab 
 
Materials: 
ANW course models and 
TMNT action figures 

Day 18 
29 Sept 

Topic: Stop action video presentations. 
Objective: Student corporations present 15-second 
stop action video of TMNT using their ANW challenge 
course. 
TEK/SE:  
RD.7 The student collects, organizes, and evaluates 
qualitative and quantitative data obtained through 
experimentation. 
               D. evaluate data using statistical methods to 
recognize patterns, trends, and proportional relationships. 
RD.8 The student knows how to synthesize valid 
conclusions from qualitative and quantitative data: The 
student is expected to 

A. Synthesize conclusions supported by 
research data 
B. Consider and communicate alternative 
explanations for observations and results 

Instructional Notes: 
Have students load videos 
and test before 
presentations. 
Resources: 
Speakers 
 
Materials: 
Awards 



               C.       Identify limitations within the research 
process and provide recommendations for additional 
research. 

Evaluate: 
● Students present stop action videos of TMNT 

moving through their ANW challenge course. 
Closing: Peer and staff evaluation of stop action video. 

 

Accommodations 
for Special 
Populations 

Accommodations for instruction will be provided as stated on each student’s (IEP) 
Individual Education Plan for special education, 504, at risk, and ESL/Bilingual.  

 


