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STATEMENT OF PURPOSE 
 
As the applications of mathematics go beyond the standard high school curriculum, this course seeks to give students a greater experience in real-
world problems and critical thinking skills. A variety of topics that affect different areas of society will be addressed, such as social choice, 
apportionment, digital information, and the spreadsheet as a tool for problem-solving. 
 
Since this course is designed to encourage interest in real-world uses, it shall be up to the teacher’s discretion to modify this curriculum to best 
address the curricular interests and needs of the students. 
 
Applied Mathematics is an elective course, requiring no content knowledge beyond Algebra 2; however, students of advanced courses will not find 
repeated content here. This course will also employ technological skills and understandings that students will need to be successful in a competitive 
twenty-first century. Because it is important for all students to understand and be comfortable with the concepts and application of technology, it is 
interwoven throughout the course. This exposure to technology will help prepare students to not only function in today’s complex society, but also 
to become informed and productive adults of tomorrow. 
 
Separately we assess students to gauge progress and inform instruction. Benchmark assessments for students in grades 9 through 12 are 
administered in the form of a midterm and final exam for full year courses. *Special Note: Only final exams are administered at the end of quarter 
courses and semester courses.  
 
This course is aligned with the New jersey Student Learning Standards for Mathematics, the New Jersey Student Learning Standards for 21st Century 
Life and Careers and the New Jersey Student Learning Standards for Technology.  
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THE LIVING CURRICULUM 

Curriculum guides are designed to be working documents.  Teachers are encouraged to make notes in the margins.  Written comments can serve as 
the basis for future revisions.  In addition, the teachers and administrators are invited to discuss elements of the guides as implemented in the classroom 
and to work collaboratively to develop recommendations for curriculum reforms as needed. 
 
 
 

AFFIRMATIVE ACTION 

During the development of this course of study, particular attention was paid to material, which might discriminate on the basis of sex, race, religion, 
national origin, or creed.  Every effort has been made to uphold both the letter and spirit of affirmative action mandates as applied to the content, the 
texts and the instruction inherent in this course. 
 

 
 
 

MODIFICATIONS AND ADAPTATIONS 
 
For guidelines on how to modify and adapt curricula to best meet the needs of all students, instructional staff should refer to the Curriculum 
Modifications and Adaptations included as an Appendix in this curriculum.  Instructional staff of students with Individualized Education 
Plans (IEPs) must adhere to the recommended modifications outlined in each individual plan.  
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GENERAL GOALS 

The students will: 
 

1. apply problem-solving strategies to non-routine problems involving authenticated data. 
2. learn how real-world problems of fairness are approached. 
3. learn how technology can aid in analyzing a complicated situation. 
4. use self-assessment to identify their mathematical strengths and weaknesses and to help foster a better understanding of the concepts 

being taught. 
 

 
 
 
 

METHODS 

The National Council of Teachers of Mathematics Standards endorse the use of discovery-based, hands-on, group-oriented, non-routine problem 
solving, and technology dependent lessons.  These methodologies are to be used throughout this course.  
 
Real-world, non-routine problems will be an important part of the Applied Mathematics curriculum.  They will not be grouped separately, but will be 
integrated throughout the curriculum.  
 
Technology such as computers, iPads, and graphing calculators will be used for both concrete representation of concepts, as well as models for 
exploring new concepts and conjecturing properties and theorems. 
 
Self-assessment and the use of individual strategies will be used to help students understand the material.  Spiraling quizzes and tests will provide 
opportunities for increased assessment performance.  A variety of instructional strategies such as peer instruction, group work and projects will be 
utilized to encourage investigation and connection of topics. 
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EVALUATION / ASSESSMENT 

 
“Assessment must be more than testing; it must be a continuous, dynamic, and often informal process,” according to National Council of Teachers 
of Mathematics Curriculum and Evaluation Standards for School Mathematics.  
 
With this in mind, the assessment tools for the Applied Mathematics course should include:  

• Open-Ended Questions  
• Problem-Solving Experiences using Real-Life Data 
• Projects - Individual/Group 
• Concepts and Application of Technology 
• Unit Tests/Quizzes  

 
Utilizing a variety of assessment techniques enables the teacher and the student to understand more fully the mathematical strengths and 
weaknesses of the student and the program. 
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GRADING PROCEDURES 

MARKING PERIOD GRADES 
 
Long- and Short-Term Assessments        90%  

Publisher prepared tests, quizzes and/or worksheets 
Teacher prepared tests, quizzes and/or worksheets  
Authentic Assessments  
Technology applications  
Projects  
Reports  
Labs  

 
Daily Assessments          10%  

Homework  
Do Now / Exit Questions  
Class participation  
Journal Writing  
Notebook - checks and open notebook assessments  
Explorations  

 
 

Final Grade – Full Year Course 

Full Year Course 
• Each marking period shall count as 

20% of the final grade (80% total).  

The midterm assessment will count as 10% of 
the final grade, and the final assessment will 
count as 10% of the final grade.  
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PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS 

COURSE PROFICIENCIES  
 
Course: MTH410 Title:  APPLIED MATHEMATICS 
 

In accordance with district policy as mandated by the New Jersey Administrative Code and the New Jersey Student Learning 
Standards, the following are proficiencies required for the successful completion of the above named course. 
 
The student will: 
 

1. enter data in a spreadsheet and format a table. 
2. sort data in a table. 
3. perform automatic, repeated calculations using mathematical formulas. 
4. use logic formulas and reference formulas to categorize data. 
5. perform operations on matrices, including finding determinants and inverses. 
6. solve matrix equations. 
7. use matrices to encrypt a message. 
8. use condorcet’s method as a voting system.   
9. use plurality to determine the winner of an election.  
10. use the borda count to determine the winner of an election. 
11. use sequential pairwise voting to determine the winner of an election.  
12. use the hare system to determine the winner of an election.  
13. determine the advantages and disadvantages to each voting system.  
14. describe arrow’s impossibility theorem. 
15. explain how to manipulate a voting system.   
16. explain how weighted voting works.  
17. use notation for weighted voting systems.  
18. explain what a pivotal voter is. 
19. explain what a critical voter is. 
20. use the shapley-shubik power index to assess power in a voting system. 
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21. use the banzhaf power index to assess power in a voting system.  
22. use the adjusted winner procedure to settle a dispute between two parties.  
23. use the knaster inheritance procedure to divide items amongst three or more parties.  
24. use fair division to assign rankings to organ transplant patients. 
25. use the bottoms up method to divide items. 
26. use cake division procedures to divide property.  
27. use the hamilton method of apportionment. 
28. use the jefferson method of apportionment. 
29. use the webster method of apportionment.  
30. explain the flaws of different apportionment methods.  
31. describe the best strategy for players in total-conflict games. 
32. describe the best strategy for players in partial-conflict games.   
33. determine the correct lens aperture for an exposure time, or vice-versa. 
34. determine the size of an image given a lens’ focal length. 
35. explain how aperture affects depth of field. 
36. explain why the particular f-stop and shutter speeds on a camera are commonly used. 
37. use check digits to determine if code numbers are valid. 
38. describe how zip codes are constructed. 
39. describe how barcodes are constructed. 
40. describe how personal information is encrypted. 
41. construct a binary code. 
42. check and verify codes with parity checks. 
43. create a data encryption code. 
44. use a variety of methods to encrypt and decrypt methods. 
45. construct truth tables to determine the validity of logical arguments. 
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I. SPREADSHEETS – Timeline:  17 days 
Essential Question(s): a) What formatting options are used in spreadsheets? 

b) What operations, formulas, and functions are commonly used in spreadsheets? 
c) What results are produced by various operations, formulas, and functions?  

Enduring 
Understanding(s): 

a) A spreadsheet can organize data neatly. 
b) A spreadsheet is a convenient way to perform automatic, repeated calculations. 

 
SPREADSHEETS 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

1. enter data and form in a table. 
(1) 

8.1.12.A.4 
9.3.ST.2 
9.3.ST-SM.1 
9.3.ST-SM.2 

• enter data from a list or 
article, and organize it into a 
chart. 

Enter a list of ball players, 
along with hits, runs, and 
other statistical data 

Students may already know this, 
but some will not 

2. sort data in a table. (2) 8.1.12.A.4 
9.3.ST-SM.1 
9.3.ST-SM.2 

• sort the data by various key 
properties. 

Sort the list by name or by 
batting average 

Note that sorts can be done by 
multiple fields at once. Using 
automatic filtering and pivot tables 
are optional topics here. 

3. perform automatic, repeated 
calculations using mathematical 
formulas (e.g., SUM, SUMIF, 
COUNT). (3) 

8.1.12.A.4 
9.3.ST-SM.1 
9.3.ST-SM.2 

• compute sums across rows 
and averages down columns. 

• add only values that meet 
qualifying criteria. 

Calculate the batting average 
of each player. Then, 
calculate the number of runs 
earned by left-handers and 
right-handers. 

Another easy example of the use of 
a spreadsheet is a teacher’s 
gradebook, or a student’s GPA 

4. use logic formulas (e.g., IF, AND) 
to categorize data. (4) 

8.1.12.A.4 
9.3.ST-SM.1 
9.3.ST-SM.2 

• create categories based on 
data in the table. 

Create a “cleanup batter” 
category for those who have 
high averages 

 

5. use reference formulas (e.g., 
LOOKUP) to categorize data. (4) 

8.1.12.A.4 
9.3.ST-SM.1 
9.3.ST-SM.2 

• create categories based on 
data in the table. 

Categorize players with high, 
medium, and low averages 
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II. MATRICES – Timeline:  25 Days 
Essential Question(s): a) How do we use matrices to organize, display, and manipulate data? 

b) Why are matrices used to solve systems of equations?   
c) How do matrix operations and properties relate to real number operations and properties? 
d) How can we use matrices to solve real-life problems? 
e) How can we use matrices to solve systems of equations? 

  

Enduring 
Understanding(s): 

There are several ways to solve a system of linear equations 

 
MATRICES 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

6. add, subtract and multiply 
matrices. (5) 

 

N.VM.6,7,8,9,10,11,12 
A.REI.8,9 
8.1.A.8 
8.1.B.9 

 

• perform basic mathematical 
operations on matrices. 

 

 Given: 

 

  
Determine: 

A+B, A-B, A·B, 2A,  

Show students how to 
complete operations on 
calculator  

7. find the determinant of a 
matrix. (5) 
 
 
 
 
 

 

N.VM.6,7,8,9,10,11,12 • given a square matrix, deter-
mine its determinant. 

 

Given: 

 

  
Determine the 
determinant of A and B  

Show students how to find 
determinant on calculator 
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MATRICES 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

8. find the inverse of a matrix. 
(5) 

N.VM.6,7,8,9,10,11,12 • determine the inverse of a 
matrix.    

 

Given: 

 

  

Determine:  

Show students how to find 
inverse on calculator 

9. solve Systems of Equations 
using matrices. (6) 

N.VM.6,7,8,9,10,11,12 
A.REI.8 
A.REI.9 

• solve systems of equations 
using Cramer’s Rule 

• solve systems of equations 
using inverse matrices.  
 

Given: 

 

  
 

Solve:   
 

Show students how to solve 
matrices on calculator 

10. perform row operations on a 
matrix. (6) 

A.REI.9 • use row-switching, row 
addition, and row 
multiplication.  

• solve a system of equations 
using Gauss-Jordan elimination.   

Solve the system by Gauss-
Jordan elimination: 

5x+2y=11 
x+y=4 

 

11. use a matrix to encrypt a 
message. (7) 

 
 
 
 

8.1.12.A.4 
8.REI.9 

• use a permutation matrix (or 2) 
to rearrange the letters in a 
message. 

• use an encryption matrix to 
encode a message. 

a)   Encrypt the message      
HELLO WORLD using 
permutation matrix 
1,3,2, 

       or  �
1 0 0
0 0 1
0 1 0

�. 

Some spreadsheet functions 
can multiply, invert, and 
perform row operations on 
matrices. A possible project 
here is for students to create an 
automated process for 
encryption or decryption. 
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MATRICES 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

(11.  continued) b)   Encrypt the message 
HELLO WORLD using 
encryption matrix            

�2 3
6 10�. 

 
12. use a matrix equation to fit 

points to a polynomial 
function. (6) 

8.1.12.A.4 
8.REI.8 
8.REI.9 

• create a matrix equation from a 
linear system to fit 4 points to a 
cubic function. 

Write a cubic equation that 
contains the points (1, 3),  
(2, 7), (3, 10), and (4, 5) 

Note the matrix equation for 
the problem at the left 
becomes 

�
1 12 13 14
2 22 23 24
3 32 33 34
4 42 43 44

��

𝑎𝑎
𝑏𝑏
𝑐𝑐
𝑑𝑑

�

= �

3
7

10
5

� 

and can be solved for  
𝑦𝑦 = 𝑎𝑎𝑥𝑥3 + 𝑏𝑏𝑥𝑥2 + 𝑐𝑐𝑥𝑥 + 𝑑𝑑. 
The result can be used for 
interpolation or extrapolation 
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III. VOTING – Timeline:  12 Days 
Essential Question(s): a) What are examples of voting methods? 

b) How are voting methods alike and how are they different? 
c) Is there one best voting method?  Why or why not? 
d) What are the effects of sincere and strategic voting?  
  

Enduring 
Understanding(s): 

a) Historically, popular voting methods have often led to counterintuitive results. 
b) A Borda count assigns points in descending order to each voter’s subsequent ranking and then adds these 

points to arrive at a group’s final ranking. 
c) To select a voting system is to compromise between the shortcomings inherent in each system. 
d) A candidate who wins over every other candidate in a one-on-one ballot is a Condorcet winner. 

 
VOTING 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

13. understand the assumptions 
of voting with two 
candidates and more than 
two candidates. (8) 

 
 

8.1.12.C.1 
9.3.GV.1 

• determine if the assumptions 
for two candidates are met 
(May’s Theorem).  

• determine if the assumptions 
for three candidates are met.   
 

Explain why minority rule voting 
procedure for two alternatives is not 
monotone   
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VOTING 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

14. use Majority Rule or 
Condorcet’s Method to 
determine the winner in an 
election. (8) 

 
 

8.1.12.C.1 
9.3.GV.1 

• apply Condorcet’s Method to 
determine the Winner in an 
election.  

• identify the flaw in Condorcet’s 
Method (Condorect’s voting 
paradox).  
 

Example: 15 Votes for four 
candidates: A B C D.   Who is the 
Condorcet winner? 
 

Rank 6 5 3 1 
First B A D C 

Second C B C D 

Third C B B A 

Fourth D C C D 
 

 
 
 
 
 
 
 
 
 
 

15. use plurality voting to 
determine the winner of an 
election. (9) 

8.1.12.C.1 
9.3.GV.1 

• express the advantages and 
disadvantages of plurality 
voting.   

• If no candidate receives a 
majority of votes, use plurality 
with elimination to determine a 
winner.   

• understand the Condorcet 
Winner Criterion (CWC).   
 

Example: 15 Votes for four 
candidates: A B C D.   Who is the 
plurality winner? 

 
Rank 6 5 3 1 
First B A D C 
Second C B C D 
Third C B B A 
Fourth D C C D 

 
 
 
 
 
 
 
 
 

Study the 2000 election 
to see how George W. 
Bush won over Gore, 
Nadar, and Buchanan 
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VOTING 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

16. use the Borda Count system 
to rank candidates to 
determine a winner. (10) 

8.1.12.C.1 
9.3.GV.1 

• understand that Borda Count 
method allows voters to 
express preferences.  

• describe the rank method.   
• use the Borda Count Method to 

determine the winner in an 
election.  

• understand the Independence 
of Irrelevant Alternatives (IIA) 
and how the Borda Count 
method fails IIA.   

Five family members want to decide 
what music to play at a party.  They 
voted using Borda’s method. 

 
Which musical style will win using 
Borda’s method? 

Music 1 1 3 
Country 1 3 2 
Jazz 4 2 1 
Rock 3 1 4 
Pop 2 4 3 

Show students an 
example where a voter 
changes their 
preferences about a 
non-winning candidate, 
and a non-winner 
becomes the winner   

17. use Sequential Pairwise 
voting to determine the 
winner in an election.  (11) 

8.1.12.C.1 
9.3.GV.1 

• understand the process of 
sequential pairwise voting and 
use it to find the winner in an 
election.   

• explain the Pareto Condition.  
• identify the shortcomings of 

Sequential pairwise voting.   
 
 
 
 

Assume we have four candidates and 
that the agenda is A, B, C, D.  
consider the following sequence of 
three preference list ballots: 
 
Rank 

1st A C B 
2nd B A D 
3rd D B C 
4th C D A 

 
Who is the winner under Sequential 
Pairwise voting? 
 
 
 
 

In this example, D is the 
winner.  However, every 
voter preferred 
candidate B to 
candidate D. 
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VOTING 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

18. use the Hare System to 
arrive at the winner in an 
election.   (12) 

8.1.12.C.1 
9.3.GV.1 

• practice using the Hare system 
to determine the winner of an 
election.   

• give an example of how the 
Hare system does not satisfy 
monotonicity.   

 
 
 
 
 
 

Given the following sequence of 
preference list ballots for 13 voters, 
determine the winner under the 
Hare system: 

 
 

Rank 5 4 3 1 
1st A C B B 
2nd B B C A 
3rd C A A C 

Note that in the 
example, A is the 
winner.  However, if you 
change the last column 
to put A ahead of B 
(favorable to the 
winner), the winner will 
be C. 

19. determine the violations of 
each voting method. (13, 14) 

8.1.12.C.1 
8.2.8.C.6 
9.3.ST-SM.1 
9.3.ST-SM.2 
9.3.ST-SM.3 

• understand Arrow’s 
Impossibility Theorem.  

• example the four criteria 
(fairness criteria) that voting 
methods should meet.   

• determine which voting 
systems satisfy CWC, IIA, 
Pareto and Monotonicity.   

Fill in the chart below.  Which voting 
system satisfies: 
 

 CWC IIA Pareto Mono 
Plurality     
Borda     
Hare     
SP     

 

After all voting systems 
have been studied, 
students should be 
given an example and 
asked to find the winner 
under each method 
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IV. MANIPULABILITY OF VOTING SYSTEMS – Timeline:  12 Days 

Essential Question(s): a) What are ways to manipulate an election for each type of voting method we studied? 
b) Are any voting systems non-manipulable? 

Enduring 
Understanding(s): 

a) People can vote disingenuously to get a more favorable outcome in an election.   
b) Voting systems are manipulable. 

 
MANIPULABILITY OF VOTING SYSTEMS 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

20. determine if a voting system 
is manipulable. (15) 

8.2.8.C.6 
8.2.8.C.8 
9.3.ST-SM.3 

• use the manipulability criteria 
to determine if a voting system 
is manipulable.  

• explain why Condorcet’s 
Method is non-manipulable.   

• explain how one can exploit 
the Condorcet Voting Paradox.  

• describe the Gibbard-
Satterthwaite Theorem.   
 

Suppose there are two voters and 
four candidates and the true 
preferences are shown here: 

Voter 1:  A B C D 
Voter 2:  B C A D 
 

Using the Borda count, who will win? 
 

Could voter 1 submit a disingenuous 
ballot to change the outcome in 
favor of A? 

 

21. manipulate an election with 
Borda Count method.   (15) 

8.1.12.C.1 
8.2.8.C.6 
8.2.8.C.8 
9.3.ST-SM.2 
9.3.ST-SM.3 

• explain the non-manipulability 
of the Borda Count with exactly 
three candidates.  

• use unilateral change to change 
the outcome of an election 
with four or more candidates.   

Consider the following election with 
four candidates and two voters: 

Voter 1:  B C A D 
Voter 2:  A D C B 

 
Show that if the Borda count is being 
used, voter 1 can manipulate the 
outcome.   
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MANIPULABILITY OF VOTING SYSTEMS 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

22. manipulate an election with 
Sequential Pairwise Voting.  
(15) 

8.1.12.C.1 
8.2.8.C.6 
8.2.8.C.8 
9.3.ST-SM.2 
9.3.ST-SM.3 

• use agenda manipulation to 
control who wins an election.   

Given the following ballots: 
ABDC 
CABC 
BDCA 

 
Find an agenda for which: 

a. B is the winner using 
sequential pairwise voting 

b. C is the winner using 
sequential pairwise voting 

c. D is the winner using 
sequential pairwise voting 

 

 

23. manipulate an election with 
plurality voting. (15) 

8.1.12.C.1 
8.2.8.C.6 
8.2.8.C.8 
9.3.ST-SM.2 
9.3.ST-SM.3 

• understand that plurality 
voting is nonmanipulable by an 
individual. 

• understand that a group can 
manipulate plurality voting.   

Explain how Ralph Nader effected 
the 2000 election.  How could this 
election been manipulable? 

Discuss Ralph Nader and 
the 2000 Election.   
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V. WEIGHTED VOTING SYSTEMS – Timeline:  12 Days 
Essential Question(s): a) What is a Weighted Voting system? 

b) What is a Banzhaf Power Index and which players are important? 
c) What is a Shapley-Shubik power Index and which players are important? 

Enduring 
Understanding(s): 

a) A weighted voting system is one in which the preferences of some voters carry more weight than the 
preferences of other voters. 

b) A player whose desertion of a winning coalition turns it into a losing one is called a critical player. 
c) A pivotal player is the player in a sequential coalition who changes the coalition from a losing to a winning 

one. 
 
WEIGHTED VOTING SYSTEMS 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

24. understand what a weighted 
voting system is.   (16, 17) 

 

8.2.8.C.6 
8.2.8.C.8 
9.3.ST-SM.3 

• recognize the notation for 
weighted voting systems.   

• determine if there is a dictator 
amongst a set of voters.   

• determine if a voter is a 
dummy voter.  

• determine if a voter has veto 
power.  

Given the system: 
[62: 40, 70, 10] 

 
How many votes are needed to pass 
a motion? 
 
Is there a dictator in this system? 
Explain.  

Discuss the electoral 
college as an example of 
a weighted voting 
system   

25. use the Shapley-Shubik 
power index to determine 
the probability that a voter 
will be the pivotal voter.  
(18, 20) 
 
 
 
 

8.2.8.C.6 
8.2.8.C.8 
9.3.ST-SM.3 

• determine the permutation of 
voters in a system.  

• determine which voter is a 
pivotal voter in a particular 
permutation.   

• find the Shapley-Shubik power 
index of a weighted voting 
system. 

Find Shapely-Shubik Power Index for: 
[6: 5, 3, 1] 

Steps to Calculate 
Shapley-Shubik Power 
Index when n<5: 
1. Name participants 

A, B, C, etc. 
2. Make a table of n! 

permutations listing 
all the orders using 
letters 

3. Find the pivotal 
voter. 
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WEIGHTED VOTING SYSTEMS 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

(25.  continued) • understand that if voters have 
the same weight, each voter 
would have the same share of 
power.   

4. Count how many 
times each voter 
was pivotal.  List 
the Shapely-Shubik 
index of voters as 
fractions.  
 

If n>4, students should 
not have to find the 
Shapely-Shubik Power 
Index by hand.  Use a 
web applet to find it.  
 
 
 
 
 
 
 
 

26. use the Banzhaf Power Index 
to determine the number of 
voting combinations in 
which a voter casts a critical 
vote.  (19,21) 

8.2.8.C.6 
8.2.8.C.8 
9.3.ST-SM.3 

• differentiate between a 
winning coalition, losing 
coalition and blocking coalition. 

• determine the number of 
voting combinations with n 
voters.  

• use the extra-votes principle to 
identify the critical voters in 
each coalition.   

• calculate the Banzhaf Power 
Index using the winning-
blocking duality theorem.   

Given the weighted voting system 
[30: 20, 17, 10, 5], find the Banzhaf 
Power Index for each voter   

Stress the difference 
between critical voter 
and pivotal voter   
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VI. FAIR DIVISION – Timeline:  15 Days 

Essential Question(s): a) How are power, position, sacrifice, and status allocated between merging companies and their executives? 
b) What social issues are paramount in the merger of companies? 
c) What does fair division mean? 
d) How do you fairly allocate items with two parties? 
e) How do you fairly allocate items with three or more parties? 
d) How do we fairly allocate organs? 

Enduring 
Understanding(s): 

a) Group decision-making combines the wishes of many to yield a single fair result.  
b) The success of the estate division algorithm requires that each heir be capable of placing a value on each 

object in the estate.  
c) A fair division problem consists of n individuals (players) who must partition some set of goods, into n disjoint 

sets. 
 
WEIGHTED VOTING SYSTEMS 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

27. use the adjusted winner 
procedure to settle a dispute 
between two parties.   (22) 

8.1.12.A.4 
8.2.8.C.6 
8.2.8.C.8 
9.3.MK-MGT.5 
9.3.ST-SM.2 

•  have each side quantify the 
importance it attaches to 
getting its own way on each of 
the issues by distributing 100 
points over the items. 

• give each item to the party that 
assigned it more points. 

• if point totals are not equal, 
transfer an item from the party 
with the higher point total, to 
the party with the lower point 
total.  This should be done by 
going through the items in 
order of increasing point ratio.   

Use the adjusted winner procedure to 
determine a fair allocation of marital 
assets  

Discuss the merger 
between Glaxo 
Wellcome and 
SmithKline Beechman   
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WEIGHTED VOTING SYSTEMS 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

28. use the Knaster inheritance 
procedure to settle a dispute 
with three or more parties.  
(23) 

8.1.12.A.4 
8.2.8.C.6 
8.2.8.C.8 
9.3.MK-MGT.5 
9.3.ST-SM.2 

• use the basic steps in Knaster’s 
Inheritance procedure to divide 
objects among n heirs.  

• identify the drawback of the 
Knaster inheritance.  

If John bids $28,000 and Mary bids 
$33,000 on their aging parents’ old 
classic car, which they no longer drive, 
how would you reach a fair division? 

 

29. use Peyton’s Young’s 
synopsis to determine a fair 
allocation of organs.  (24) 

8.1.12.A.4 
8.2.8.C.6 
8.2.8.C.8 
9.3.MK-MGT.5 
9.3.ST-SM.2 

• use the three criteria: waiting 
time, suitability and 
disadvantage to arrive at a final 
ranking system for those in 
need of organs.   

Construct the table showing how 
points would be allocated among the 
following four potential recipients for a 
kidney transplant: 
 

Potential 
Recipient 

Months 
Waiting 

Antigens 
Matched 

%  
Sensitized 

A 9 2 20 
B 6 3 0 
C 5 4 40 
D 2 6 60 

 

Discuss the “property 
paradox” 

30. use the taking turns method 
to fairly divide items.  (25) 
 
 
 
 
 
 
 
 
 
 
 
 

8.1.12.A.4 
8.2.8.C.6 
8.2.8.C.8 
9.3.MK-MGT.5 
9.3.ST-SM.2 

• determine who chooses first by 
tossing a coin or having an 
auction.   

• use the bottom-up strategy to 
divide items.   

Mark and Fred have inherited a 
number of items from their parents’ 
estate, with no indication of who gets 
what.  They rank the items from most 
preferred to least preferred as follows: 
 

Mark Fred 
Truck Boat 
Tractor Tractor 
Boat Car 
Car Truck 
Tools Motorcycle 
Motorcycle Tools 
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WEIGHTED VOTING SYSTEMS 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

(30.  continued) Assume that they use the bottom-up 
strategy and Mark goes first.  
Determine the final allocation. 

31. use the divide and choose or 
cake division method as a 
fair-division procedure.  (26) 

8.1.12.A.4 
8.2.8.C.6 
8.2.8.C.8 
9.3.MK-MGT.5 
9.3.ST-SM.2 

• use the long-divider method to 
divide a cake.   

• use the last-diminisher method 
to divide a cake.    

• use the selfridge-conway 
method to divide land in an 
envy-free way.   

• discuss the disadvantages of 
the divide and choose method.  

If you and another person are using 
divide-and-choose, would you rather 
be the divider or the chooser? 

Discuss the division of 
Germany among allies 
after WWII   
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VII. GAME THEORY – Timeline:  15 Days 

Essential Question(s): a) What is game theory? 
b) What is the difference between total-conflict games and partial-conflict games? 

 
Enduring 
Understanding(s): 

a) In a total-conflict game, one player wins, the other loses.  There is no incentive to cooperate. 
b) In partial-conflict games, players can benefit from cooperation, but there is still incentive not to. 

 
 
GAME THEORY 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

32. determine the best 
strategies for players in 
total-conflict games.    (31) 

8.2.8.C.6 
8.2.8.C.8 
9.3.MK-MGT.5 
9.3.ST-SM.2 

•  find the maximum, minimax, 
and saddlepoint (if there is 
one). 

• use a mixed strategy to 
determine the best procedure 
for players when there is no 
saddlepoint.   

• find the expected value to 
describe the outcome of an 
event.   

• use a playoff matrix to describe 
a zero-sum game.   
 

Solve the following batter vs. pitcher 
game in which the pitcher can throw 
one of two pitches and the batter can 
guess either of these two pitches.  The 
batters battering averages are given in 
the game matrix:  
 
(batter is represented in rows and 
pitcher is represented in columns.) 
 

 Fastball Curve 
Fastball .300 .200 
Curve .100 .400 
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GAME THEORY 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

33. determine the best 
strategies for players in 
partial-conflict games.  (32) 

8.2.8.C.6 
8.2.8.C.8 
9.3.MK-MGT.5 
9.3.ST-SM.2 

• explain the Nash equilibrium.   
• discuss players’ possible 

behavior when games are 
played in a noncooperative 
manner.   

 
 
 
 

In the following two-person variable-
sum game, the first payoff is to the 
row player, the second is to the 
column player.  Is the Nash equilibria 
sensible? Why or why not? 
 

(4,4) (1,3) 
(3,1) (2,2) 

 

If time, discuss the 
Prisoner’s Dilemma, 
and Chicken   
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VIII. APPORTIONMENT – Timeline:  10 Days 
Essential Question(s): a) What is an apportionment problem? 

b) What are different methods that can be used for apportionment? 
 

Enduring 
Understanding(s): 

a) The purpose of apportionment is to find an equitable way to round a set of numbers without increasing or 
decreasing the original sum. 

b) There are many different apportionment methods, and they have their advantages and disadvantages. 
 

APPORTIONMENT 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

34. solve an apportionment 
problem using Hamilton’s 
Method.   (27, 30) 

8.1.12.A.4 
8.2.8.C.6 
8.2.8.C.8 
9.3.BM.1 
9.3.ST-SM.1 
9.3.ST-SM.2 

•  implement the Hamilton 
method with a three-step 
procedure: 
1. Calculate each state’s 

quota. 
2. Tentatively assign each 

state its lower quota. 
3. Allot the remaining seats to 

the states whose quotas 
have the largest fractional 
parts.  

4. explain the paradoxes of 
the Hamilton Method: 
Alabama paradox and the 
population paradox. 

 
 
 

Use the Hamilton method to round 
each of the following numbers in the 
sum to a whole number, preserving 
the total of 10. 
 

.36 + 1.59 + .99 + 2.33 + 2.38 + 2.35 
= 10 

Show students the 
Congressional 
Apportionment that 
George Washington 
vetoed   
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35. use divisor methods for 
apportionment.  (28, 29, 30) 

8.1.12.A.4 
8.2.8.C.6 
8.2.8.C.8 
9.3.ST-SM.1 
9.3.ST-SM.2 

• use Jefferson’s method by 
using a critical divisor.   

• explain the significance of the 
critical divisor.   

• use the Webster method as a 
divisor method.   

• explain why the Jefferson and 
Webster methods violate the 
quota condition.   

• use the Hill-Huntington 
rounding procedure. 

• compare and contrast different 
divisor methods.   

Round the following to whole 
percentages using the methods of 
Hamilton, Jefferson, and Webster: 
 

87.85%, 1.26%, 1.25%, 1.24%, 
1.23%, 1.22%, 1.21%, 1.2%, 1.19%, 
1.18%, 1.17%. 

Students should 
understand that both 
the Jefferson and 
Webster method are 
immune to the 
Alabama and 
Population paradoxes, 
but both fail to satisfy 
the quota condition.   
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IX. PHOTOGRAPHY – Timeline:  6 Days 

Essential Question(s): a) What relationships must the aperture and shutter speed have to ensure proper illumination? 
b) What relationship does aperture have to the depth of field? 
c) What does it mean for an image to be in focus? 

Enduring 
Understanding(s): 

a) There are mathematical relationships between shutter speed, aperture, focal length, and depth of field. 
b)  Mathematical knowledge can help to make sure that a photograph is focused and properly exposed. 

 
PHOTOGRAPHY 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

36. determine the correct 
aperture for an exposure 
time, or vice-versa. (33) 

9.3.12.AR-AV.3 • complete a table to discover 
the pattern in the numbers 
commonly seen on a camera. 

If a shutter speed of 1/60 correctly 
illuminates a picture at f/4, what f-stop 
will be needed at a shutter speed of 
1/125? 

It is useful to look at 
the geometric 
relationship between 
the f-stop, the 
diameter, and the 
area of the opening in 
the lens 

37. determine the size of an 
image given a lens’ focal 
length. (34) 

9.3.12.AR-AV.3 • construct a diagram showing 
where the light rays fall to 
produce an image from an 
object. 

What will be the size of a 90-mm 
object, 100 mm away, shown on a 
photo taken with a lens with a focal 
length of 30 mm? 
 
 
 

 

38. explain how the aperture 
affects depth of field. (35) 

9.3.12.AR-AV.3 • construct a light-ray diagram 
with a small aperture to show 
where the rays will converge. 

For a normal human eye, the closest 
comfortable focusing distance from an 
object is about 250 mm. At this 
distance, a circle with a 0.2 mm 
diameter appears a single point. Use 
these facts and diagrams to explain 
why depth of field increases as the 
aperture is reduced. 
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PHOTOGRAPHY 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

39. compare the f-stop numbers 
to the actual size of the 
aperture. (36) 

9.3.12.AR-AV.3 • complete tables to discover the 
relationships between the f-
stop, the diameter of the 
opening, and the area of the 
opening. 

A lens with a focal length of 50 mm is 
focused on a distant, 25-mm object. 
Calculate the appropriate aperture for 
a lens with a 200 mm focal length, and 
the f-stop for each lens.  
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X. IDENTIFICATION NUMBERS– Timeline:  8 Days 
Essential Question(s): a) What relationships must the aperture and shutter speed have to ensure proper illumination? 

b) What relationship does aperture have to the depth of field? 
c) What does it mean for an image to be in focus? 

Enduring 
Understanding(s): 

a) There are mathematical relationships between shutter speed, aperture, focal length, and depth of field. 
b)  Mathematical knowledge can help to make sure that a photograph is focused and properly exposed. 

 
PHOTOGRAPHY 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

40. determine the correct 
aperture for an exposure 
time, or vice-versa. (33) 

9.3.12.AR-AV.3 • complete a table to discover 
the pattern in the numbers 
commonly seen on a camera. 

If a shutter speed of 1/60 correctly 
illuminates a picture at f/4, what f-stop 
will be needed at a shutter speed of 
1/125? 

It is useful to look at 
the geometric 
relationship between 
the f-stop, the 
diameter, and the 
area of the opening in 
the lens 

41. determine the size of an 
image given a lens’ focal 
length. (34) 

9.3.12.AR-AV.3 • construct a diagram showing 
where the light rays fall to 
produce an image from an 
object. 

What will be the size of a 90-mm 
object, 100 mm away, shown on a 
photo taken with a lens with a focal 
length of 30 mm? 
 
 
 

 

42. explain how the aperture 
affects depth of field. (35) 

9.3.12.AR-AV.3 • construct a light-ray diagram 
with a small aperture to show 
where the rays will converge. 

For a normal human eye, the closest 
comfortable focusing distance from an 
object is about 250 mm. At this 
distance, a circle with a 0.2 mm 
diameter appears a single point. Use 
these facts and diagrams to explain 
why depth of field increases as the 
aperture is reduced. 
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PHOTOGRAPHY 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

43. compare the f-stop numbers 
to the actual size of the 
aperture. (36) 

9.3.12.AR-AV.3 • complete tables to discover the 
relationships between the f-
stop, the diameter of the 
opening, and the area of the 
opening. 

A lens with a focal length of 50 mm is 
focused on a distant, 25-mm object. 
Calculate the appropriate aperture for 
a lens with a 200 mm focal length, and 
the f-stop for each lens.  
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XI. IDENTIFICATION NUMBERS– Timeline:  8 Days 

Essential Question(s): a) How are different identification numbers encoded? 
b) What information can be determined from various identification numbers? 

Enduring 
Understanding(s): 

a) Identification numbers have rules for their creations, as well as error checks to be sure they are read correctly. 
b) Information such as a person’s birthplace or the type of product being sold is encoded in parts of these 

numbers. 
 
IDENTIFICATION NUMBERS 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

44. determine if a code number 
(bank account, credit card, 
UPC, etc.) is valid by looking 
at the check digit.  (37) 

9.3.IT.10 
9.3.ST-SM.3 

• examine different rules for 
check digits, and determine 
what the check digit should be. 

Determine the check digit for a postal 
money order with ID number 
2756792304 

Examine what types 
of errors will and will 
not be detected by 
various check digit 
methods 

45. know how ZIP codes are 
assigned. (38) 

9.3.IT.10 
9.3.ST-SM.3 

• describe what each digit in a 
ZIP code might represent. 

Examine the ZIP code 07054 or 07950 
for the various parts 

It might be interesting 
to mention the ZIP + 4 
coding 

46. explain how a barcode is 
produced. (39) 

9.3.IT.10 
9.3.ST-SM.3 

• describe the meanings of the 
various digits in a bar code. 

Determine the type of item 
represented by the bar code 4 41120 
10640 9 

Consider using a 
barcode scanning app 
for the iPad, such as i-
Nigma 

47. identify various schemes of 
encoding personal data. (40) 

9.3.IT.10 
9.3.ST-SM.3 

• encode a name using the 
Soundex Coding System. 

• Identify the state of origin of a 
social security number. 

a)   Encode the name Parsippany using 
the Soundex System. 

b)   Where was a person’s social 
security number issued if it begins 
with 005? 
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XII. INFORMATION SCIENCE– Timeline:  15 Days 
Essential Question(s): a) What are some methods used to encode messages or keep data secure? 

b) How can data be compressed? 
c) How can errors be detected and corrected in codes? 

Enduring 
Understanding(s): 

a) A variety of binary codes, letter ciphers, and public key codes can be used to encrypt data. 
b) Compression algorithms replace the most often occurring data with the shortest strings. 
c) Parity and visual diagrams can be used to detect and correct errors. 

 
INFORMATION SCIENCE 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

48. construct a binary code. (41) 9.3.IT.10 
9.3.ST-SM.3 

• encode binary “words” with a 
parity check. 

Decode 0001101 knowing that it has a 
parity error 

 

49. encode/decode words with 
a parity-check sum. (42) 

9.3.IT.10 
9.3.ST-SM.3 

• create a binary code using 
parity-check sums, and a 
method for decoding a 
message. 

• determine what types of errors 
these methods can help detect 
and/or correct. 

Find all code words for binary 
messages of length 4 by appending 
three check digits using the parity-
check sums a2 + a3 + a4, a2 + a4, and  
a1 + a2 + a3. Will this code correct any 
single error? 

 

50. create a code to compress a 
set of data. (43) 

9.3.IT.10 
9.3.ST-SM.2 

• encode a short DNA sequence 
using binary code to use fewer 
characters. 

• encode a list of numbers by 
delta encoding. 

• encode a short message using 
Huffman Coding. 

 
 
 
 

a)   Encode AGAACT using binary code 
b)   Encode the years 1776, 1780, 1800, 

1804, 1812, 1814 using delta 
encoding 

c)   Use a Huffman tree to create a 
Huffman code for a data set of four 
letters occurring with the following 
frequencies: 

A          0.425 C          0.215 
B          0.210 D          0.150 

 

Emphasize that a 
useful data 
compression method 
uses the fewest 
characters to store 
the data 
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INFORMATION SCIENCE 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

51. encrypt and decrypt 
messages using a variety of 
methods. (44) 

9.3.IT.10 
9.3.ST-SM.2 

• use the following methods to 
encrypt / decrypt messages: 
o Caesar Cipher 
o Decimation Cipher 
o Linear Cipher 
o Vigenère Cipher 
o Public Key 

a)   Use a Caesar cipher to encrypt the 
message TEST TOMORROW. 

b)   The message ADDAOS was 
encrypted using decimation cipher 
with key 7. Decrypt it. 

c)   Use the Vigenère cipher to encrypt 
COMPUTER with the key word KEY. 

d)   Use the RSA scheme with (p, q, r) = 
(5, 17, 3) to determine the 
numbers sent for the message VIP. 

Sometime will need 
to be spent on 
modular arithmetic 
for Public Key 
encryption 

52. construct truth tables for 
basic arguments and apply 
them to database searches 
(such as web searches). (45)  

9.3.IT.10 
9.3.ST-SM.3 

• construct a truth table to 
determine if two expressions 
are logically equivalent. 

• relate logical arguments to 
binary addresses such as IP 
addresses. 

a)  Show that 𝑝𝑝 → 𝑞𝑞 
      is logically equivalent to ~𝑝𝑝 ∨ 𝑞𝑞. 
b)   Determine the network address for 

the IP address 8.2.15.1 with subnet 
mask 255.000.000.000. 

The Logic section may 
be helpful here 
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XIII. LOGIC – Timeline:  5 Days 
Essential Question(s): a) What techniques could be used to show minimum and maximum distance? 

b) How can we model and solve real-life problems using logic? 
c) How can logic relate to database searches? 

Enduring 
Understanding(s): 

a) Using logical rules can help find information in a search. 
b) Logical rules can help determine automatically if certain information is correct. 

 
LOGIC 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

53. translate a sentence 
between English and 
symbolic form. (45) 

9.3.ST-SM.3 • convert an expression into 
symbolic form. 

If p represents “I studied,” and q 
represents “I passed,” translate: 

a) 𝑝𝑝⋀𝑞𝑞 
b) 𝑝𝑝⋁𝑞𝑞 
c) 𝑝𝑝 → 𝑞𝑞 

 

54. construct truth tables to 
evaluate the validity of an 
expression. (45) 

9.3.ST-SM.3 • use truth tables to determine if 
two statements are logically 
equivalent. 
 

Show that: 
~(𝑝𝑝⋁𝑞𝑞) ↔ ~𝑝𝑝 ⋀~𝑞𝑞 

 

55. determine if an argument is 
valid. (45)  

9.3.ST-SM.2 
9.3.ST-SM.3 

• use truth tables to see if a 
logical argument is valid. 

Determine the validity of: 
𝑝𝑝⋁𝑞𝑞 
~𝑞𝑞 
∴ 𝑝𝑝 
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LOGIC 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

The student will be able to:  Students will:   

56. evaluate a truth table given 
unknown values. (optional) 
(45) 

9.3.ST-SM.3 • use Kleene logic to determine 
truth tables with unknowns. 

Show the truth table for 𝑝𝑝⋀𝑞𝑞 by filling 
it in below: 

p q p ^ q 
T F 
T T 
T ? 
F F 
F T 
F ? 
? F 
? T 
? ? 

 

This is not in the 
textbook. Suggest 
looking up “Three-
Valued Logic” on 
Wikipedia. 
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APPENDIX A SAMPLE AUTHENTIC ASSESSMENT 
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SAMPLE ASSESSMENTS 

 

a)   Create a spreadsheet template that will calculate a student’s grade-point average (GPA). The user 
should be able to enter in the name of each course, the grade as a letter (A, A–, B+, etc.), the 
duration of the course (full-year, semester, etc.), and whether or not the course is weighted. The 
computer should calculate the student’s final current GPA. 

 
 
b)  Devise a voting system that you feel is ideal for working with four or more candidates. Show an 

example of it in use, and show how it can produce undesirable results. Explain what its benefits are 
to other similar systems, and why, in your opinion, it is superior. 
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RUBRIC FOR WRITTEN AUTHENTIC ASSESSMENT 

GRADE CONTENT CLARITY 

100/A • All parts of assignment addressed  
• Description is complete 
• Graphs and calculations present 
 

• Few, if any, unclear portions  
• Correct spelling and/or grammar 

90/A- • Characteristics of A, but an element 
may be missing 

 

• Few unclear portions 
• Few spelling and/or grammatical errors 

85/B • Most of assignment complete 
• Some details missing 
• Graph, calculation or diagram contains  

some errors 
 

• Mostly clear, some confusing passages 

75/C • Needs improvement in descriptions, 
graphs and/or explanations 

• Parts of assignment missing 
 

• Some passages are confusing 
• Spelling or grammar errors may add to 

the confusion 

60/D • Many parts of assignments are missing 
• The purpose or procedure is not clear 
 

• Writing is incoherent in many places 
• Meaning is difficult to determine 

0/F • Not handed in, or no effort 
 

• Not handed in 

 
 
 

GRADING GRID 
 
 

   CONTENT 
CLARITY  A/100 A-/90 B/85 C/75 D/60 F/0 
A 100  100 93 90 83 73 33 
A- 90  97 90 87 80 70 30 
B 85  95 88 85 78 68 28 
C 75  92 85 82 75 65 25 
D 60  87 80 77 70 60 20 
F 0  67 60 57 50 40 0 
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APPENDIX B     NEW JERSEY STUDENT LEARNING STANDARDS 
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NEW JEREY STUDENT LEARNING STANDARDS 
 

4 - Mathematics 
8 - Technology 
9 - 21st Century Life and Careers 

 
 
 
 

http://www.state.nj.us/education/cccs/2016/math/
http://www.state.nj.us/education/aps/cccs/tech/
http://www.state.nj.us/education/aps/cccs/career/
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APPENDIX C CURRICULUM MODIFICATIONS & ADAPTATIONS 
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