
Teacher’s Guide 
 
Introduction 
 

This Curriculum Web is specifically designed to support work done in Advanced 
Functions and Modeling offered in North Carolina. The individual projects/lessons are 
sequenced, but may be used separately. The projects can also be used to support any class 
dealing with probability, statistics, non-linear functions, and sequences and series. Each 
lesson has its own form of assessment that can be used as is or as a guide for creating 
further assessment. 
 

Activities range in form from being self-discovery to be used before a classroom 
lesson to being enrichment and extending for post-instruction use. Writing assignments 
are also included to support writing across the curriculum, research study, and 
mathematics appreciation. 
 
Aim 
 

This curriculum web aims to teach and strengthen the skills needed for success in 
advanced mathematics classes to junior and senior level high school students planning on 
attending a four year university or college. 
 
Rationale 
 

With the proliferation of computers in today’s modern society, many students 
believe that they do not need to learn higher levels of mathematics. Contrary to this 
belief, now is the most important time for students to continue their mathematics 
education. By utilizing the computer and web in the Advance Functions and Modeling 
course, students not only learn how math applies to every day life in the home, work, and 
recreation, they will see how this knowledge can help them work more efficiently with 
the computers and more easily understand how they work. Additionally, by utilizing 
computers and the web in this course, students will be further prepared for entering 
college by gaining essential skills related not only to mathematics, but also to computers 
and other similar technology. 
 
Audience 
 

This curriculum web is designed for sophomore, junior, and senior high school 
students in the Advanced Functions and Modeling class. Text and colors will be used 
efficiently and effectively to add in the readability of the material and not distract from 
the content therein. Navigation throughout the curriculum web will primarily be non-
linear. Each page will have images selected for appropriateness in order to support the 
content of the activity. The activities included in the curriculum web support in-class 
instruction and mathematics appreciation. Additionally, the activities range from general 
to specific, depending on the need of the activity and the goal of the instructor. Each of 
the activities can be used separately on its own or in order. 



 
One secondary audience would be educators who might find the activities useful 

for their students. The activities meet many of the curriculum goals set forth by the North 
Carolina department of instruction and the teacher, so therefore this curriculum web will 
lend itself greatly towards use by other educators in North Carolina. Another secondary 
audience which may utilize the curriculum web would be parents of involved students so 
they can know what is going on in their student’s projects. 
 
Prerequisites 
 
The prerequisites for this curriculum web follow the perquisites for the course listed on 
the NC Standards web site: 
 
• Describe phenomena as functions graphically, algebraically and verbally; identify 

independent and dependent quantities, domain, and range, and input/output. 
• Translate among graphic, algebraic, numeric, tabular, and verbal representations of 

relations. 
• Define and use linear, quadratic, cubic, and exponential functions to model and 

solve problems. 
• Use systems of two or more equations or inequalities to solve problems. 
• Use the trigonometric ratios to model and solve problems. 
• Use logic and deductive reasoning to draw conclusions and solve problems. 
• Minimum of basic web skills and browser function skills such as printing. 
• Minimum 10th grade reading level. 

 
Subject Matter 
 
This curriculum web is based on the following topics: 
 
• Algebra 
• Trigonometry 
• Statistics 

 
Learning Objectives 

The objectives used for this curriculum web are the same as the NC Standards, seen 
below: 

Data Analysis and Probability 

1.01 Create and use calculator-generated models of linear, polynomial, exponential, 
trigonometric, power, and logarithmic functions of bivariate data to solve problems. 

a. Interpret the constants, coefficients, and bases in the context of the data. 
b. Check models for goodness-of-fit; use the most appropriate model to draw 

conclusions and make predictions. 



1.02 Summarize and analyze univariate data to solve problems. 

a. Apply and compare methods of data collection. 
b. Apply statistical principles and methods in sample surveys. 
c. Determine measures of central tendency and spread. 
d. Recognize, define, and use the normal distribution curve. 
e. Interpret graphical displays of univariate data. 
f. Compare distributions of univariate data. 

1.03 Use theoretical and experimental probability to model and solve problems. 

a. Use addition and multiplication principles. 
b. Calculate and apply permutations and combinations. 
c. Create and use simulations for probability models. 
d. Find expected values and determine fairness. 
e. Identify and use discrete random variables to solve problems. 
f. Apply the Binomial Theorem. 

Algebra 

2.01 Use logarithmic (common, natural) functions to model and solve problems; justify 
results. 

a. Solve using tables, graphs, and algebraic properties. 
b. Interpret the constants, coefficients, and bases in the context of the problem. 

2.02 Use piecewise-defined functions to model and solve problems; justify results. 

a. Solve using tables, graphs, and algebraic properties. 
b. Interpret the constants, coefficients, and bases in the context of the problem. 

2.03 Use power functions to model and solve problems; justify results. 

a. Solve using tables, graphs, and algebraic properties. 
b. Interpret the constants, coefficients, and bases in the context of the problem. 

2.04 Use trigonometric (sine, cosine) functions to model and solve problems; justify 
results. 

a. Solve using tables, graphs, and algebraic properties. 
b. Create and identify transformations with respect to period, amplitude, and vertical 

and horizontal shifts. 
c. Develop and use the law of sines and the law of cosines. 

2.05 Use recursively-defined functions to model and solve problems. 



a. Find the sum of a finite sequence. 
b. Find the sum of an infinite sequence. 
c. Determine whether a given series converges or diverges. 
d. Translate between recursive and explicit representations. 

Teacher Objectives 

1. Understand some of the history of mathematics and who made it what it is today. 
2. Understand the application of mathematics to real life principles both natural and 

man-made. 

Materials 
 
• A Computer 
• Access to the Internet 
• A printer 
• Paper 
• Writing utensil 

 
* Some activities are considered "open ended" and therefore may require additional materials based on 
what the individual student decides to pursue for the activity. 
 
Instructional Plan 
 
Preparation of Students 
 

Ensure that the students have the appropriate skills necessary in the area of 
mathematics as well as in using computers. Check to see where students have access to 
computers and internet so that an appropriate amount of class time can be allotted to use 
the curriculum web as deemed necessary. 
 
Suggestions for Introducing "Math for Life" 
 

A good way to introduce this curriculum web (CW) is to start students on the first 
writing project about biographies of mathematicians. This will allow them to get 
accustom to the CW layout and navigation as well as academic writing in the class. The 
CW is designed to be easily navigable and non-linear. Users are able to move from one 
activity to any other activity freely. 
 
Step-by-step instructions for non-Web activities 
 

Each activity is written so that it can be completed independently by students 
outside of class. Ample direction and sometimes examples are given for each activity so 
that students should be able to complete the activity with very little instruction. The 
teacher may choose to do the activities in class, which would require them to read the 
directions and examples and use or adjust the activities as necessary for their needs. 



These adjustments could require the use of materials, so please make sure to read and 
decide carefully. 
 

Many of the activities are purposefully made to be flexible so that a teacher can 
manipulate them to fit their time schedule, student grouping, and teaching style. 
 

It is suggested that the first two written assignments be done during the 
review/remediation period that is traditional at the beginning of a new class; however, 
they can be used at any time during the course. Depending on the activity being used, the 
activity may be assigned prior to the lesson in order to have the students explore it before 
being taught the material in class or post-lesson as a way for enrichment or remediation. 
 
Discussion of Grouping 
 
Grouping of Students - The activities are designed as independent tasks to be done 
individually, except for the final project which may be done individually or in small 
groups (2-3 students). Student grouping may be changed to meet teacher needs/wants. 
 
Grouping of Curriculum - The activities are broken up into a few groups. The first two 
are mathematics history and appreciation which are great projects to be done while skills 
are being reviewed and remediated in class. Another group focuses on probability and 
statistics. A third group focuses on linear and non-linear sequences, series, and functions. 
A final project is given as a culminating activity for the course. 
 
Organization of Student Time 
 

The activities are designed to be completed by the students independently as 
assigned or before assignment by the teacher. Appropriate class time will be needed to 
answer any students' questions or to allow access to the CW as is determined in 
Preparation of Students. The teacher may choose to do the activities in class for many of 
the projects presented in the CW. The first two composition projects are suggested to be 
given 1-3 weeks for completion while the final project is suggested to give 3-6 weeks for 
completion. 
 
Enrichment and further activity suggestions 
 

• After completion of the probability and statistics units, students could be 
assigned to come up with and test their own hypothesis. 

• After the simple probability project, students could be assigned to research 
compound and conditional probabilities with the expectation to learn about 
dependent, independent, and mutually exclusive events. "Let's Make a Deal" 
situations could be used to demonstrate conditional probability. 

• After the Deal or No Deal activity, students could be asked to find other 
applications of expected value, such as insurance. 



• After the lesson on exponential functions and chess, students could be asked 
to research other types of non-linear functions and try to figure out how they 
came about. 

• After the lesson on exponential functions and chess, students could be 
assigned to find other applications of exponential functions such as banking 
and half-life analysis. This is an excellent opportunity to add some consumer 
math into your curriculum. 

• After the trigonometric function exploration, students could be asked to check 
functions other than sine or to explore how these changes are used in real 
world applications. 

• Along with the counting activity, students could be asked to determine how 
many outfits they could possibly make from counting their shirts, leg wear, 
and footwear they have at home. Often, some students find their numbers so 
amazing they want to share their results with the class. 

 
Plan for Assessment 
 
Student projects requiring a written composition will be evaluated by the standards set 
forth by the North Carolina Department of Public Instruction found at 
http://www.dpi.state.nc.us/docs/curriculum/languagearts/secondary/elainformationalwriti
ng.pdf  
 
Some projects will involve answering questions directly related to the material in a 
worksheet that is provided via this site or a specified linking site. (The activity at 
HyperStat contains a worksheet and the answers are either correct or incorrect with 
possibility for partial credit on the exercises that require computation.) 
 
Others will be evaluated by the provided rubric for that activity which may be viewed on 
that activities page (see suggested rubric below). The variety of the activities requires this 
variety of assessment to evaluate the students’ efforts and mastery of each project's 
subject. The project evaluations should also be reinforced in class with in-class quizzes 
and/or test that include the project information. 
 

CATEGORY      
Completeness(3)  (3) - Student went 

beyond just 
answering the 
questions provided 
in the activity.  

(2) - Student 
answered all the 
questions provided 
in the activity.  

(1) - Student 
answered some of 
the questions 
provided in the 
activity.  

(0) - Student did not 
attempt to answer 
the questions 
provided by the 
activity.  

Vocabulary(2)     (2) - Student 
correctly uses all the 
vocabulary correctly. 

(1) - Student uses 
the vocabulary, but it 
may not be 
completely correct.  

(0) - Student either 
does not use the 
vocabulary or uses it 
completely incorrect. 



Correctness(5)  (5) - All Answers are 
completely correct 
show all supporting 
work.  

(3-4) - Most answers 
are correct and most 
supporting work is 
shown.  

(1-2) - Some 
answers are correct. 
Supporting work 
being shown earns a 
2 over 1.  

(0) - Most answers 
are incorrect and/or 
incomplete  

 
Appendix 
 
• Activity 8 – PDF of Chess Information Table 
• PDF of Teacher's Guide 
• PDF of Suggested Rubric 

 
Additional Web Resources 
 
• Cut the Knot - Interactive Mathematics Miscellany and Puzzles 

http://www.cut-the-knot.org/index.shtml  
• MathWorld: The Web's Most Extensive Mathematics Resource 

http://mathworld.wolfram.com/  
• Hands-On Math 

http://www.thefutureschannel.com/hands-on_math.php  
• Math.com 

http://www.math.com/  
• AAA Math 

http://www.aaamath.com/  
• The Data and Story Library 

http://lib.stat.cmu.edu/DASL/ 
• Paul's Online Math Notes  

http://tutorial.math.lamar.edu/ 
• Dave's Short Trig Course  

http://www.clarku.edu/~djoyce/trig/ 
• Probability Tutorials 

http://www.probability.net/  
• The Layman's Guide to Probability Theory 

http://www.peterwebb.co.uk/probability.htm 
• HyperStat Online  

http://davidmlane.com/hyperstat/index.html  


