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STATEMENT OF PURPOSE 
 
Probability, Statistics and Discrete Mathematics is a course designed to show students how the theory and techniques of mathematics are applied in 
business, economic and the life and social sciences.  This application-oriented course is appropriate for students interested in a wide variety of 
disciplines. 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.  
 
Today’s applications of mathematics increasingly involve discrete models due to the integration of the computer into more aspects of modern society. 
 
Throughout the course, heavy emphasis will be placed on the application of concepts to the solution of problems requiring higher-level thinking skills. 
 
This revision is aligned with the revised New Jersey Student Learning Standards, AP Statistics Proficiencies, New Jersey 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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METHODS 
The N.C.T.M. Standards and the NJ Core Curriculum Content Standards endorse the use of discovery-based, hands-on, group-oriented, non-routine 
problem solving and technology-dependent classes.  These methodologies are the expected mode of instruction that must be used on a consistent basis 
throughout this course.  Students will apply the concepts and methods of functions, statistics and discrete mathematics to model and explore a variety 
of practical situations and solve problems.  Self-assessment and the use of individual strategies for personal growth will be utilized. 
 
 

ASSESSMENT COMPONENT 
 

“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 Probability, Statistics and Discrete 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:       

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: MTH323 TITLE: PROBABILITY, STATISTICS AND DISCRETE MATH 
 

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. 
 
PART I – PROBABILITY AND STATISTICS 
 
The student will: 
 
 
Probability 
 

1. solve problems by applying counting techniques. 
2. solve problems using permutations or combinations. 
3. find the odds of an event. 
4. solve probability and compound probability problems. 
5. expand binomials using Pascal’s Triangle or the Binomial Theorem credited to Blaise Pascal (French) and Jacques Bernoulli (French). 
6. solve appropriate probability problems by applying a binomial expansion. 

 
Descriptive Statistics 
 

7. Organize and display data. 
8. Calculate measures of central tendency. 
9. Calculate measures of variability. 

 
Distributions 
 

10. Use the Standard Normal Distribution Table to find the z score. 
11. Solve appropriate problems using the Standard Normal Distribution. 
12. Use the Binomial Distribution Table, technology, or the Binomial Formula to find the probability and examine binomial distributions. 
13. Normal Distributions to calculate probabilities.  
14. Student T- Distributions to calculate probabilities.  
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Experimental Design 
15. Sampling Techniques 

a. Surveys 
b. Experiments 
c. Principles of experimental design 

 
Inferential Statistics 
 

16. Identify the null and alternate hypotheses.  
17. Apply statistical hypothesis testing techniques named and credited as follows: 

a. Normal Distribution (Mean Only)– Karl Friedrich Gauss (German) 
b. Student-t Distribution (Mean Only)– W.S. Gosset (English) 

18. Interpret the probability of the occurrence of the claim in context of the problem.  
 
PART II – DISCRETE MATHEMATICS 
 
The student will: 

Logic 
 

19. write statements in symbolic logic. 
20. translate symbolic logic into statements. 
21. solve logic problems using truth tables of Boolean Algebra [George Boole (English)]. 
22. identify tautologies and contradictions using truth tables. 
23. determine if two symbolic statements are equivalent. 
24. determine if a symbolic argument is valid. 
25. apply logic to switching circuits. 

 
Graphs and Networks 
 

26. use graphs to model relationships between objects. 
27. find the adjacency matrix of a graph. 
28. traverse graphs to identify Euler circuits or paths [Leonard Euler (Swiss)]. 
29. traverse graphs to identify Hamiltonian circuits or paths [Sir William Rowan Hamilton (Irish)]. 
30. apply algorithms to determine network traversability. 
31. Apply traversability concepts to directed graphs. 
32. Find shortest route using the nearest neighbor heuristic. 
33. find minimum-cost spanning tree.  
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Optional Topics: 

Linear Mathematical Models and Functions 
 

• solve business and physical problems using linear models. 
 
 
Systems of Linear Functions 
 

• solve systems of inequalities graphically using the coordinate system of René Descartes (French). 
• solve business and physical linear programming problems graphically. 
• reduce a matrix to echelon form using row operations. 
• use the Gauss-Jordan Method of Elimination to solve systems of equations [Karl Friedrich Gauss (German) and Camille Jordan 

(French)]. 
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I. PROBABILITY AND STATISTICS  
Essential Question(s): a) How can the properties of data be communicated to illuminate its important features? 

b) How can a population be described when it is so large it would be impossible to collect all of the data? 
c) In what ways does one event impact the probability of another event occurring 
d) How is probability used to make informed decisions about uncertain events? 
 

   

Enduring 
Understanding(s): 

a) Statisticians summarize, represent and interrupt categorical and quantitative data in multiple ways since 
one method can reveal or create a different impression than another Geometric relationships provides a 
means to make sense of variety of phenomena. 

b) Statisticians design experiments based on random samples and analyze the data to estimate the important 
properties of a population and make informed judgments. 

c) Probability provides a process to determine the likelihood of events and determine whether the occurrence 
of one event makes some other event more or less likely. 

d) The rules of probability can lead to more valid and reliable predictions about the likelihood of an event 
occurring. 

 

  

 
PROBABILITY AND STATISTICS 

CONTENT OUTLINE Standards SUGGESTED ACTIVITY EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

  Students will be able to: The student will:  

UNIT I PROBABILITY 
A. Counting Techniques  (1) SCP.1 

8.1.12.E.1 
• determine the number of 

possible outcomes using a 
tree diagram of the theorem. 

• devise a probability  
experiment using 
spinners, die, and/or 
cards. 

 

B. Complements (4) SCP.2-3 
8.1.12.E.1 

• identify the event and its 
complement. 

• determine the probability 
of an event using the 
probability of its 
complement.   
Example:  P(no snow) = 1 
– P(snow) 
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PROBABILITY AND STATISTICS 
CONTENT OUTLINE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

  Students will be able to: The student will:  

UNIT I PROBABILITY 
C. Odds (3) 

 
 
 
 
 
D. Permutations  (2) 

SCP.5 
8.1.12.E.1 
 
 
 
SCP.3-5 
SCP.9 
8.1.12.E.1 

• use the definitions of 
probability and odds to find 
the odds of an event. 

 
 
 
• solve problems involving 

spinners, die, cards, and/or 
marbles. 

• apply techniques of 
Probability unit to explore 
real-life situations. 
Example:  odds of a 
lottery, bridge hand, poker 
hand 

Solve compound probability 
problems. 

Example:  Two cards are 
drawn from a standard 
deck of cards; find the 
probability that they are 
both red or both aces. 

 
 
 
 
 
Stress the differences between  
. 
 
 
 
 
 
 

E. Combinations  (2) SCP.3-5 
SCP.9 
8.1.12.F.1 

• solve problems involving 
spinners, die, cards, and/or 
marbles. 

Solve compound probability 
problems. 

Example:  Two cards are 
drawn from a standard 
deck of cards; find the 
probability that they are 
both red or both aces. 

Stress the differences between  
 and n r n rP C . 

 
 
 
 
 

F. Dependent and Independent 
Events  (4) 

SCP.3-5 
SCP.9 
8.1.12.F.1 

• solve problems involving 
spinners, die, cards, and/or 
marbles. 

Solve compound probability 
problems. 

Example:  Two cards are 
drawn from a standard 
deck of cards; find the 
probability that they are 
both red or both aces. 
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PROBABILITY AND STATISTICS 
CONTENT OUTLINE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

  Students will be able to: The student will:  

UNIT I PROBABILITY 
G. Mutually Inclusive and 

Exclusive Events  (4) 
SCP.3-5 
SCP.9 
8.1.12.F.1 

• solve problems involving 
spinners, die, cards, and/or 
marbles. 

Solve compound probability 
problems. 

Example:  Two cards are 
drawn from a standard 
deck of cards; find the 
probability that they are 
both red or both aces. 
 

 

H. Conditional Probability  (4) SCP.6 
8.1.12.F.1 

• use a standard deck of cards 
to solve conditional 
probability problems. 

 
 
 

Solve conditional probability 
problems. 

Example:  Given a pair of 
fair dice, find the 
probability that the 
numbers match, given that 
the sum is greater than 6. 

 

I. Binomial Experiments  (5, 6) SCP.9 
8.1.12.F.1 

• expand binomials using 
Pascal’s Triangle and/or 
combinatorials. 

Solve binomial experiments 
using an expansion. 

Example:  On a 5 question 
multiple-choice quiz with 
4 choices per question, 
find the probability of 
getting at least 3 correct if 
you guess at every 
question. 

 

Binomial experiments are further 
studied in Unit II – Distribution. 
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PROBABILITY AND STATISTICS 
CONTENT OUTLINE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

UNIT II  DESCRIPTIVE STATISTICS 
  Students will be able to: The student will:  

A. Sampling Techniques (7) SMD.1-2 
SMD.4 
8.1.12.F.1 

   

B. Measures of Central Tendency  
(8) 

SID.4 
8.1.12.F.1 

• solve real-life problems. Solve real-life problems. Stress the differences between 
variance and standard deviation 
 

C. Measures of Variability  (9) 
 

8.1.12.F.1 • find the standard deviation 
and variance using the 
formula as well as using the 
graphing calculator. 

 

Determine both the standard 
deviation and variance given a 
set of data. 
 

Technology based 

 
  



MTH323 – Probability, Statistics and Discrete Math           Page 14 

 

PROBABILITY AND STATISTICS 
CONTENT OUTLINE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

UNIT III  DISTRIBUTIONS 
  Students will be able to: The student will:  

A. The Normal Distribution 
(10a, 11, 12, 13) 

SMD.1-4 
8.2.12.D.1 

• determine critical (real-life – 
deleted) values of a Normal 
Distribution given specific 
cumulative probabilities 
(percentages – deleted). 
 
 
 
 
 
     
 

• determine probabilities using 
the Normal Distribution when 
given real-life data scores. 
 

Apply the standard Normal 
Distribution Curve and its 
effect on different grading 
situations. 

Example:  Assume  
thermometers are normally 
distributed with a mean of 
0o and a standard deviation 
of .95o.  If recalibration is 
needed for the top 4%, 
what reading is the cutoff 
for recalibration? 
 

Apply the Normal 
Distribution to real-life 
problems such as warranties. 

Example:  If IQ scores are 
normally distributed with a 
mean of 100 and a 
standard deviation of 13, 
find the probability of 
randomly selecting a 
person with an IQ score 
between 105 and 128, 
inclusive. 

Emphasize  
advantages, disadvantages and 
appropriateness of each distribution. 
 
Always emphasize using the sketch 
and including the proper notation to 
explain the conversion of the z-
score. 
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PROBABILITY AND STATISTICS 
CONTENT OUTLINE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

UNIT III  DISTRIBUTIONS (continued) 
  Students will be able to: The student will:  

B. The Student-t Distribution 
(10b, 13, 14, 15) 

SID.1-4 
8.2.12.D.1 
 
 
 
 
 
 
 
 
 
 

• analyze a conjecture given a 
small sample size. 

Complete a hypothesis test 
using a student-t Distribution. 

Apply properties of the Student-t 
Distribution (sample size). 

UNIT IV  INFERENTIAL STATISTICS 
A. Hypothesis Testing 

(18,19,20) 
SIC.2-3 
SIC.6 
8.2.12.D.1 

• correctly identify the claim 
and express it as either the null 
hypothesis or alternative 
hypothesis. 

Demonstrate the ability to 
complete a professional 
hypothesis test. 

Emphasize step process for both the 
Normal and Student-t Distribution. 
 
Stress the last step of stating 
conclusion in terminology 
understandable to the non-
mathematician. 
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II. DISCRETE MATHEMATICS 
Essential Question(s): a) How can business modeling be used to determine a break-even point? 

b) How can business modeling be used to make business decisions? 
Enduring 
Understanding(s): 

a) Business models can be used to determine a break-even point. 
b) Business models can be used to determine profit/loss statements. 

 
DISCRETE MATHEMATICS 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

  The student will be able to: Students will:  

UNIT I  MATHEMATICAL MODELING 
1. Business Modeling (26) 
 

ACED.2 
8.2.12.D.1 

• find the break-even point 
and/or profit given cost 
and revenue functions. 

Be able to determine if new products should be 
manufactured given: 

c(x) = 75x + 800 
R(x) = 110x 
and the fact that no more than 40 products can 
be sold and justify their answer. 

 

Emphasis should be placed 
on applying linear models 
to business, economic, and 
science situations. 
 
The new terminology 
associated with the real-life 
applications above, must be 
given special attention, e.g.,  
fixed cost, variable cost, 
revenue, break-even, profit. 
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III. LINEAR RELATIONSHIPS 
Essential Question(s): a) What techniques can be used to solve and graph a system of linear equations or inequalities in one or two 

variables? 
b) How can we model and solve real-life situations using a system of linear equations or inequalities? 
c) Functional relationship can be expressed in real contexts, graphs, algebraic equations, tables and words; 

each representation of a function is simply a different way of expressing the same idea. 
d) How are functions and their graphs related? 
e) How can systems of equations be used to solve real-life situations? 

Enduring 
Understanding(s): 

a) A variety of families of functions can be used to model and solve real-world situations. 
b) Solve systems of linear equations and approximately focusing on pairs of linear equations in two variables.. 
c) Graph the solutions to a linear inequality in two variables as half-plane, and graph the solution set to a 

system of linear inequalities in two variables and the intersection of the corresponding half-planes. 
 
LINEAR RELATIONSHIPS 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

  The student will be able to: Students will:  

UNIT I  SYSTEMS OF LINEAR FUNCTIONS 

A. Graph Systems of 
Linear Inequalities  
(27) 

 
 
 
                OPTIONAL 

A.REI.12 
ACED.2 
ACED.3 
ACED.12 
 

• determine the region 
formed by the following 
system: 

Determine the type of polygon formed and its 
vertices when the following system is graphed: 

 

 
 
 
 
 
 
 
 
 
 
 

B. Graphic Solution of 
Linear Programming 
Problems  (28) 

 

ACED.1 
ACED.2 
ACED.3 
AREI.12 

• maximize/minimize the 
objective function based 
on restrictions. 

minimize:  = +z . x . y25 3  Differentiate between 
bounded and un-bounded 
regions. 
 
Emphasize the  
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LINEAR RELATIONSHIPS 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

  The student will be able to: Students will:  

 
              OPTIONAL 
 
 
B. (continued) 

 subject to:  + ≥x y2 6 30
  

+ ≥
≥
≥

x y
y
x

4 2 20
2
0

 

 

programming process of: 
• identifying the variables 
• listing constraints 
• graphing the system 
• interpreting the result 
 
Using a graphing  
calculator, substitute 
vertices into the objective 
function to determine 
maximum or minimum 
solution. 
 

C. Solve Systems by 
Gauss-Jordan 
Elimination Method  
Using Reduced Row 
Echelon Matrices   
(29, 30) 

 
 
 
              OPTIONAL 
 
 

AREI.9 • solve 2x2 and 3x3 
systems including both 
consistent and 
inconsistent solutions. 

Solve using the Gauss-Jordan  
Elimination Method: 

+ + −x y z3 5 6  
+ =

+ − = −
y z

x y z
2 3

2 2 5
 

Students may find it 
helpful to use graph paper 
to keep their rows and 
columns aligned. 
 
Emphasize proper row 
operation notation. 
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IV. LOGIC 
Essential Question(s): a) How can electrical circuits be used to show relationships? 

b) What techniques could be used to show minimum and maximum distance? 
c) How can we model and solve real life problems using logic? 
 

Enduring 
Understanding(s): 

a) Logic can be used to show electrical circuits. 
b) Circuits should be designed to limit power outages. 
c) Use logic gotten to simplify circuits and determine under what condition electricity will flow. 
 

 
LOGIC 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

  The student will be able to: Students will:  

UNIT I  LOGIC 
A. Statements, 

Connectives, Boolean 
Expressions  (31, 32) 

IV.A,B 
8.2.2.A.3-4 
 
 
 
 

• translate a sentence into 
symbolic form and vice 
versa. 

Translate the following expressions given that: 
p:  I studied. 
q:  I passed. 

p  ^ q 
p  v q 
→p q  

 

B. Truth Tables and 
Logical Equivalences  
(33) 

IV.A,B 
8.2.2.A.3-4 
 
 
 
 
 
 

• construct truth tables to 
determine if two 
statements are logically 
equivalent. 

Use truth tables to show that:   
≡ν(p q) p^ q    
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LOGIC 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

  The student will be able to: Students will:  

UNIT I  LOGIC (continued) 
C. Tautologies and 

Contradictions 
(34) 

IV.A,B 
8.2.2.A.3-5 
 
 
 
 
 
 
 
 

• construct truth tables to 
determine if two logical 
expressions are 
equivalent. 

Determine if the statements are logically equivalent. 
 

[ ]^p q r→   
 

( )r v p v q  

 

D. Arguments  (33, 34) IV.A,B 
8.2.2.A.3-5 
 
 
 
 
 
 
 
 

• use symbolic logic and 
truth tables to determine 
the validity of an 
argument. 

Determine if the following argument is valid 
through the use of truth tables: 

∴

vp q
nq

p
 

 

E. Application to 
Switching Circuits 
(Logical Gates)  (35) 

IV.A,B 
8.2.2.A.3-5 
 

• use logic to simplify 
circuits and determine 
under what conditions 
electricity will flow. 

Write the circuit symbolically: 
 
 
 
 
 
 
 

 

  

−p q  p q 

p 
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V. GRAPH AND NETWORKS 
Essential Question(s): a) How can graphs be used to show minimum/maximum travel distance? 

b) How can graphs be used to show relationships? 
c) How can graphs be used to represent a tournament winner? 

Enduring 
Understanding(s): 

a) Use graphs to determine minimum/maximum travel distance. 
b) Determine a tournament winner base in diagrams. 
c) Model relationships using adjacency matrix. 

 
GRAPH AND NETWORKS 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

  The student will be able 
to: 

Students will:  

UNIT V  GRAPH AND NETWORKS 
A. Graphs and Networks 

1 modeling 
relationships (38) 

 

9.1.12.A.1 
9.4.12.A.16 
8.2.2.A.3-5 
 
 
 
 
 
 
 
 

• be able to represent real-
life situations (e.g., 
routes) using graphs. 

Write the adjacency matrix for both undirected and 
directed graphs: 
 
 

 

B. Network 
Traversability 
1 Euler Paths and 

Circuits (40) 
2 Hamiltonian Paths 

and Circuits  (41) 

9.1.12.A.1 
9.4.12.A.16 
 

• use Euler’s theorem to 
determine the 
traversability of a 
graph. 

 
• find an Euler or 

Hamiltonian path or 
circuit when possible. 

Determine if the following graph is traversable: 
 
 
 
 
 
 
 

Use the Historical Bridges 
of  
Konigsberg problem to 
introduce the topic of graph 
theory. 
 
Emphasize the difference 
between a path and a 
circuit. 

•  A •  B 

•  •  D C 
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DISCRETE MATHEMATICS 
PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY EVALUATION/ 

ASSESSMENT 
TEACHER 

NOTES 

  The student will be able to: Students will:  

UNIT IV GRAPH AND NETWORKS (continued) 
C. Applications of Graphs 

1 digraphs  (42, 44) 
2 nearest neighbor 

algorithm  (42, 44, 
46) 

3 Kruskal’s minimum  
spanning tree  (42, 
43, 44, 45) 

9.1.12.A.1 
9.4.12.A.16 
8.2.2.A.3-5 

• represent a tournament in 
a digraph and determine 
the order of the winners. 

 
 
 
 
 
 
• determine the shortest 

possible route that visits 
all vertices. 

Determine the winning order given: 
 
 
 
 
 
 
 
 
Create a realistic traveling problem that can be 
represented as a graph and solve using the appro-
priate algorithm, e.g., Traveling Salesperson 
Problem. 

Stress the difference 
between Euler and 
Hamiltonian paths. 

  

B A 

D C 
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Company, 2006.  
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http://www.illuminations.nctm.org/
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http://www.nctm.org/
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APPENDIX A SAMPLE AUTHENTIC ASSESSMENT 
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Project Outline 
 

1. Select four topics in probability  
a. Permutations, Combinations, Factorials, and Fundamental Counting Principal  
b. Probability/ Odds, Mutually Exclusive/Inclusive, Independent & Dependent, 

Conditional Probability  
 

2. Template  
Topic 

17.  
18. Difficulty 

level  

 
3. The theme for the project will be cards. All questions will be developed using a standard deck 

of cards.  
 

4. Teacher assigns ½ row or column to each group 
 

5. Students will come up with their own questions/answers and write questions on the pre 
board. Peer critique each other’s questions.  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Student 1  Student 4  Student 3  Student 2 
 Student 2  Student 1  Student 4  Student 3 
 Student 3  Student 2  Student 1  Student 4 
 Student 4  Student 3  Student 2  Student 1 
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Electrical Circuit  
 

Objective: To build a town 
 
In your town there must be: 

1. Hospital 
2. Police Station 
3. Convenience Store 
4. Library  
5. Town Hall 
6. Strip Mall (Little Shops) 
7. School (K-8) 
8. School (High School) 
9. At least 5 homes in a neighborhood 
10.  At least 5 homes in a separate neighborhood 
11. Select 2 additional locations to add (They can be anything) 

 
Step 1: Draw a detailed diagram of your town. Be sure to label all of the items listed. (6 Points) 
Step 2: Teacher checkpoint  
Step 3: On the board – lay wiring secure with tape  
Step 4: Based on your diagram, insert the light bulbs. (3 Point) 
Step 5: Teacher Checkpoint - Apply power (1 Point) 
Step 6: Pause – think about why all the lights are on. Discuss with your group.  
Step 7: “Tree Down” 
Step 8: Pause – think about why certain lights are out. Discuss with your group. 
 
 
Group Discussion: 
 

1. When you designed your town – what made you decide which light bulbs lost power first? (2 
Points) 

 

 

2. When you paused at step 6 – why did all the lights go on using terms discussed in class? (1 
Point) 

 
 
 
 

3. When you paused at step 8 – explain why certain lights are out and other lights are on using 
terms we discussed in class? (2 Points) 
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Business Models Project 
28 points 

 
Due: ______________________________________ 

 
Outline: 
You will be selling cakes, pies, cookies or muffins from your home. You need to determine: 

• the variable cost for making a recipe 
• the fixed cost for making your baked good 
• the price you charge for your baked goods (per pie or cake or dozen) 
• the break-even point 
• the number of cakes/pies/cookies/muffins needed to profit $500 

 
Research: 

• Determine which type of baked good you will sell. Print a recipe from the internet. (2 pts) 
• Find the price per ingredient (ex: shoprite.com) (5 pts) 
• the conversions necessary to buy the correct amount of ingredients (1 pt) 
• the cost of the fixed items (2 pts) 
• the price you will sell your baked good (2 competitor prices) (2 pts) 

 
Calculate: 

• the conversions for your recipe (write equivalency ex: 12 in = 1 ft) (2 pts) 
• your variable cost (1 pt) 
• your fixed cost (mixing bowls, measuring cup, measuring spoons, baking item, hand mixer)  

(1 pt) 
• write your cost function (1 pt) 
• write your revenue function (1 pt) 
• determine the break-even point (2 pts) 
• determine the revenue at the break even point (1 pt) 
• when you profit $500 (2 pts) 

 
Written: 

• How did you determine the selling price of your pie? What made you choose that number? 
Your response should be business oriented. (2 pts) 

• How did you calculate when the profit is $500? Explain the business aspect. (1 pt) 
• Why would this not be accurate when you use your recipe more than once? (2 pts)  

 

 



 MTH323 – Probability, Statistics and Discrete Math Page 30 

 

 
Name __________________________________________________ Date _____________ 
Descriptive Statistics –  
 
DUE: 

 
If any steps are missing, you may receive zero points.  Attach this paper to your work and printout.  
You may use a calculator to do the calculations.  The explanations must be typed. 
 
Step 1: Select your favorite college or pro sports team. 
 
Step 2: Go online, and find the scores for the entire season (if they are in the midst of a season, use 

last season).  Print out the team’s results. 
 
Step 3: On a clean sheet of paper, list the team’s first twelve scores. (no pre-season scores) 
 
Step 4: Find the mean, median, mode, range, standard deviation and variance for their scores. 
 
Step 5: Explain, in complete sentences, the concept of standard deviation in the context of your 

team’s scores. 
 

Scoring of Descriptive Statistics Project 
 
Step 1 - Complete 
 
Step 2 – 1 Point 
 
Step 3 – 1 Point 
 
Step 4 – 12 Points Total (2 Points Each) 
 
Step 5 – 2 Points 
 
Step 6 – 2 Points 
 
Step 7 – 5 Points (3 Points each measure – 2 Points explaining the meaning) 
 
Step 8 – 2 Points 
 
Step 9 – 1 Point 
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Name ________________________________________________ Date:__________ Project:__________ 
 

Experimental Design  
 
Prompt: Conduct a survey or experiment of your choice.  
 

• Section 1 – Group Proposal  
In a formal, written report, submit the following on ___________________:  

 
o Act as if I know nothing in regarding to the topic of your research question. 

Provide any information that you feel is important for me to be able to follow 
your experiment. 

 
o Create your hypothesis – Use the control group mean as your population mean. 

Set a significance level of your choice.  
 

• Explain how your experimental group differs from your control group. Explain 
how you determined your random assignment of subjects (Total of 10 people). 

o Explain what data you actually plan to collect and how you plan to collect it.  
 

• Section 2 – Group Data Analysis & Inference 
In a formal, written report, submit the following on ___________________:  

 
1. State your research question 

 
2. Restate the hypothesis you plan to test – Use the control group mean as your 

population mean.  
 

3. State your level of significance  
 

4. State the formula your plan to use. 
 

5. State the type of distribution you plan on using and why it is that distribution.  

6. Draw and identify your critical region. State when to reject the null hypothesis. 
Use area notation and state degrees of freedom.  

 
7. Calculate the test statistic 

 
8. Determine if you are going to reject or accept the null hypothesis.  

 
9. In words, make a conclusion.  
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• Section 3 – Individual Assignments 

 
Student 1 – Proposal Section & assist in creation of presentation (Student 5’s roles if no 
student 5) 
 
 
Student 2 – Data Collector (Assign random and control groups) & Collect data and calculate 
mean for both the control and experiment group.  
 
Student 3 – Find the critical region and the test statistic (Section 2). 
 
Student 4 – Type final project and create presentation (PowerPoint, Video, Prezi, etc.) 
 
Student 5 – Background information & assist in the creation of presentation  
 

Example Topics: 

1. Does soap increase time on a slip-in-slide? 
2. Does adding water to nail polish make the time it lasts decrease? 
3. Does food at the end of a dog run make the dog run faster? 
4. Do athletic bracelets help decrease the time it takes to make 10 free throw shots? 
5. Does eating before taking a SAT practice test influence the score on the test? 

 
Experimental Design Grading 

 
Group Section:  
 
Background Information: 2 Points 
Section 1: Remaining Parts of the Proposal: 4 Points 
Data Collector: 6 Points 
Section 2: 10 Points 
Typing the project: 2 Points 
Presentation: 4 Total Points – 2 Points for assembly and 2 for actual presentation  
 
28 Total Points 
 
 
Individual Section:  
 
At the end of project, each member of the group will fill out a peer evaluation sheet. 
Members will be peer evaluated on how they contributed to their part of the project.  
 
10 Total Points 
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Name _________________________________________________ 
 

 
Project Grade Form 

 
 

Individual Grade:  
 
 
1-Point Question    _____ / 2 
 
2-Point Question    _____ / 4 
 
3-Point Question    _____ / 6 
 
4-Point Question    _____ / 8 
 
Total Individual Grade:      _____ / 20 
 
 
 
 
 
Group Grade: 
 
 
1-Point Question    _____ / 2 
 
2-Point Question    _____ / 4 
 
3-Point Question    _____ / 6 
 
4-Point Question    _____ / 8 
 
Total Group Grade:    _____ / 20 
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APPENDIX B SELF-ASSESSMENT 
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SELF-ASSESSMENT SHEET FOR STUDENT WORKFOLDER 
Name ______________________________ Course______________________________ 
       

Date Assessment Grade  What I did well... How I could improve… 
 Things I need to work on... 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        
 

Marking Period   
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NAME:         
 

MID-YEAR REFLECTION 
 
After looking over your work folder with all of your assessments from this year, what are your strengths in math?  
What are your weaknesses? 
 

 
 
 
 
 
How can you continue to use your strengths to be successful in math?  Be specific and explain. 
 

 
 
 
 
 
How can you improve your areas of weakness?  Give yourself at least one goal in order to help you improve. 
 

 
 
 
 
 
Which assessment(s) are you most proud of?  Explain why. 
 

 
 
 
 
 
Which assessment(s) do you think you could have done better on?  Explain why and how. 
 

 
 
 
 
 
We are now half-way through the school year.  What will you continue to strive for in math?  How do you plan 
on doing this? 
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Workfolder Reflection 
 
Look through the various items in your workfolder and take a moment to think about this school year. 
Answer the following questions in the form of a paragraph to reflect on your mathematical progress so 
far this year. 
 
 

 What were some of your goals in the beginning of this school year?  Have you made progress 
towards achieving them? 

 
 What are some goals you have for the rest of this school year? 
 
 In what areas did you have the most success?  Be specific by indicating the topics in which you 

feel most confident. 
 
 In what areas did you have difficulty?  What are some ways you can improve in those areas? 
 
 What can you do to prepare yourself for the final exam? 
 
 Now that more than half of the year has passed, what are some things that you have learned that 

will help you next year? (i.e. study skills, putting more effort in homework, etc.) 
 
 What are some things that you enjoy about this class?  What are some things you don’t like?  Do 

you have any suggestions as to what would make the class better? 
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APPENDIX C     NEW JERSEY STUDENT LEARNING STANDARDS 
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 NEWJERSEY 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 D CURRICULUM MODIFICATIONS & ADAPTATIONS 
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Glossary: Basic technology terms for preschool: Examples digital camera, battery, screen, computer, Internet, mouse, keyboard, and 
printer. Controversial issue: For example, global warming, scarcity of water, alternative energy sources, election campaigns. Current 
and emerging technology resources: For example, cell phones, GPS, online communities using wikis, blogs, vlogs, and/or Nings. Data-
collection technology: For example, probes, handheld devices, and geographic mapping systems. Digital learning game: For example, 
Alice, Lively. Developmentally appropriate: Students’ developmental levels prescribe the learning environment and activities that are 
used. Digital tools for grade 2: For example, computers, digital cameras, software.. Digital tools for grades 4, 8, and 12: For example, 
computers, digital cameras, probing devices, software, cell phones, GPS, online communities, VOIP, and virtual conferences. 
Electronic authoring tools: Software that facilitates online book development (e.g., multimedia electronic book). Mapping tools: For 
example, Google earth, Yahoo maps, and Google maps. Media-rich: Multiple forms of digital applications in one product (e.g., 
graphic design, word processing, and spreadsheet). Multimedia presentation: For example, movie, podcast, vlog. Online discussion: 
UNICEF, Oracle, i-Earn, blogs, wikis. Online learning community: For example, i-Earn, Ning, blogs, wikis, Second Life. Operations and 
related applications: For example, saving a word processing file to a network drive, printing a spreadsheet. Reverse engineer: To 
isolate the components of a completed system. Shared hosted services: For example, podcasts, videos, or vlogs. Technologies: 
Medical, agricultural, and related biotechnologies, energy and power technologies, information and communications technologies, 
transportation technologies, manufacturing technologies, and construction technologies. Virtual environments: For example, games, 
simulations, websites, blogs. Web-based publication: For example, web pages, wikis, blogs, ezines. 
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