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In Fall 2015 I taught College Algebra to a section of 18 international students. When the quarter ended I
was left with the feeling that I could have done much more to help them as students. The students who take
College Algebra at Oregon State Univeristy have diverse paths; for some it is their only math class while
others will go on to Business Calculus, or take the traditional Calculus sequence. Regardless of how students
proceed after College Algebra, a solid understanding of exponential and logarithmic functions will benefit
them in their math classes as well as any science classes they take, and it is underrepresented in the current
curriculum. In preparing to teach in Winter 2016, I rearranged the course to emphasize exponential and
logarithmic functions, and added a series of assignments I called “The Modeling Project.” In Spring 2016, I
added multi-stage testing to help reinforce the concepts and the idea that learning continues after an exam.
You can find the complete syllabus from Spring 2016 beginning on page 4.

Topic Rearrangement

In an effort to facilitate long term learning of exponential and logarithmic functions, I wanted to make sure
those topics were on the second midterm instead of only on the final. Typically these topics get rushed
through at the end, and I wanted the freedom to slow down and make sure students were absorbing the
material before moving on. To move those topics up into the middle of the quarter, something had to get
moved to the end. I decided to go through all topics related to mathematical modeling first, and then finish
the quarter off with polynomials, rational functions, and radical functions. What I have found is that by the
time polynomials come around, students are in top form from just mastering the exponential and logarithmic
story problems. Rational and radical functions turn out to be fun puzzles on which to end the quarter.

Original Order Rearranged Order
Functions and Relations Functions and Relations

Linear Functions Linear Functions

Quadratic Functions Quadratic Functions

Transformations Absolute Values

Absolute Values Function Composition

Exam 1 Exam 1
Polynomials Transformations

Rational Functions Inverse Functions

Radical Functions Exponentials

Exam 2 Logarithms

Function Composition Exam 2
Inverse Functions Polynomials

Exponential Functions Rational Functions

Logarithms Radical Functions

Final Exam Final Exam
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Modeling Project

One of my long term goals for my students is for them to be able to critique a claim based on data before
believing the claim. To help students practice this skill, I created a four-part, quarter-long project where
students use Excel to create models from data. Before the first assignment, I led class one day in a computer
lab. The students downloaded a set of data, made a linear model, and answered some questions based on their
model. It is important to me that I do not create an inequitable classroom by introducing technology, so I
wanted to guide them through their first use of it. Further, Excel is a program that every student at Oregon
State University has a license for and is also on all school computers.

The first three parts of the modeling project each focus on a different model type, corresponding to the
type of function we are learning about in class. They cover linear models, quadratic models, and exponential
models. In the final assignment, I gave them data for sea level, sea temperature, ground temperature, and
glacial mass for the past 150 years. The students chose which models to use and justify their choice. My goal
is for them to realize some of the nuance involved in data analysis. All four assignments for the modeling
project can be found beginning on page 11.

Assessment

College Algebra satisfies one of the baccalaureate core requirements for Oregon State University. Baccalaure-
ate core courses are courses all students need to take, and do not necessarily fall into their major. One of the
baccalaureate core outcomes for College Algebra is “critique the applicability of a mathematical approach or
the validity of a mathematical conclusion.” The following is a problem I wrote for the first midterm.

1. On day 0 a sunflower seed is planted. The scatterplot below shows data for the height of that sunflower
in cm versus growing days. The best fit line is

H(t) = 3.48t+ 4.56.

The R2 value is 0.95. Based on this model, answer the following questions.

(a) What is the slope of the best fit line, and what does it represent?
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(b) What is the y-intercept of the best fit line, and what does it represent?

(c) After 90 growing days, how tall does the model tell you the sunflower will be?

(d) Do you think a linear model is a good model for the data? Justify your answer.

Below are a sampling of student responses to part (d),

Do you think a linear model is a good model for the data? Justify your answer.

Please note that these students were not native English speakers, and I have not edited their responses. All
students quoted gave their permission for me to include their response.

• The linear model is a good model for the data in my opinion because it seems like the R2 of the best fit
line is close to 1 but there may be other models that would be better for the data.

• No, I don’t think so. At first the sunflower grows quickly, and after some days the speed of growth
becomes slow. So the speed is not constant. Therefore the slope is not the same all the time. I don’t
think a linear model is a good model for the data.

• I think is not a good model for the data because the sunflower cannot keep growing at the real world.

• According to the graph, in 70 days it is a good model to guess the H(t), but after 70 the sunflower stop
grow.

• I don’t think the linear model is a good model for the data because the height of the sunflower have a
maximum.

• Yes, because its simple information to measure (time, growth) and because the R2 value is way too
close to 1.

• No, because the sunflower has its maximum height, if the flower reach that height it will stop, but the
model shows the flower is keep growing.

In Spring 2016 I added multi-stage testing. The first stage took place at night and was “traditional.” By
this I mean that it was closed book, no notes, no talking. Every student completed their own exam in a timed
setting. The next day in class, they took the exam again. This time, they had no time limit, and could use their
notes, the internet, and talk to each other, but I would not answer questions. Although everyone improved on
the second exam, what was most notable to me was seeing the struggling students really start to catch on,
and the stronger students taking their jobs teaching very seriously. After working together on the exam, the
dynamic in group work changed. The students relied on each other for help instead of immediately asking
me.
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Emerald Stacy 

Spring 2016 
 
 

College Algebra 

Math 111 

 

Syllabus 
WELCOME! 

My name is Emerald, and I will be your tour guide 
through the wonderful world of Algebra.  I’m looking 
forward to being your teacher this quarter, and we 

are going to have fun while learning a ton of math. 

COURSE GOALS: 

 Be a responsible consumer of data. 

 See that there is beauty in mathematics. 

WHY DOES THIS COURSE MATTER? 

We live in a world that is facing a lot of challenges, 
and people are using math to make claims about the 
world.  The main goal for this course is for you to  

understand the advantages and limitations of  
mathematical modeling.  To help prepare for this, 
throughout the term you will be creating models from 

real data.   

Additionally, an introductory class such as College 

Algebra should expose students to some of the beauty 

of the subject.    

TABLE OF CONTENTS 

Grading Scale ................. 2 

A Typical Day .................. 2 

Learning Outcomes ......... 3 

Required Materials .......... 4 

Resources ....................... 4 

Learning Outcomes ......... 5 

Survival Guide ................ 6 

DAS/Academic Policy ...... 6 

HOW TO CONTACT ME 

stacye@oregonstate.edu 

Kidder 069 

Office Hours: 

MW 12-1pm 

CLC Hours:  

Sunday 7-10pm 
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“The only way to learn mathematics is to do mathematics”  

~ Paul Halmos 

10% MyMathLab Homework A: 90.0% - 100.0%  

10% In Class Activities  B: 80.0%-89.9% 

10% Modeling Project  C: 70.0%-79.9% 

20% Midterm 1   D: 60.0%-69.9% 

20% Midterm 2   F: below 59.9% 

30% Final Exam   Plus and Minus grades will be  

     given at the instructor’s discretion. 

GRADING SCALE 

MY EXPECTATIONS OF YOU 
A TYPICAL 

CLASS DAY 

Lecture:  

I will begin class 

with a short lecture 

on the topic for that 

day. 

Activity:  

You will work in 

groups on an  

activity.  These will 

be collected and 

graded. 

Presentations: 

Students will present 

solutions from the 

activity for the rest of 

the class. 
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 You will stay engaged with the material when working in 

groups,  

 You will ask for help. 

 You will let me know when I write something on the board that 

you think is wrong. You will not talk while I am talking.  This 

will distract me and interfere with my ability to teach you. 

 Be kind to your group mates. 

YOUR EXPECTATIONS OF ME 

 I will treat your time with respect.  This means I will let you out of 

class on time, and that anything I assign to you will be carefully 

chosen. 

 I will put effort into showing you the beauty of math. 

 I will return your exams in a timely manner. 

 I will reply to your emails, although not on weekends or past 6pm. 

 I will welcome any questions you have. 
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IN CLASS ACTIVITIES 

Every day you will work on an activity in small groups or pairs.  These activities will be 

collected at the beginning of the next class period.  Every group member will need to 

turn in their own activity.  The activities will be graded for both completion and cor-

rectness. 

MYMATHLAB (ONLINE HOMEWORK) 

There will be regular online homework through MyMathLab.  This homework is  

designed to give you practice with the basics of each main.  This homework alone is 

not enough to prepare you for the exams. 

THE MODELING PROJECT 

As we focus on different kinds of functions, you will be creating models with real data 

sets using Excel.  There are four assignments focusing on various types of models.   

 Linear Modeling 

 Quadratic Modeling 

 Exponential Modeling 

 Climate Change Modeling 

MIDTERM EXAMS 

The midterm exams will be in two parts.   

 80% Stage One (independent on Tuesday night) 

 20% Stage Two (group in class after Stage One) 

The first part you will take independently on a Tuesday evening.  The following class 

meeting you will redo a portion of the exam in groups.  Each group will agree on solu-

tions and turn them in together. 

EXTRA CREDIT 

Each day in class, I will ask people to present a solution to an activity.  Every time you 

present, you will earn an extra credit point on your activity score for that day. 

COURSE CONTENT 

Functions and Graphs      Chapter 1: Sections 3 and 4 

Linear Functions        Chapter 2: Sections 4 and 5 

Quadratic Functions       Chapter 3: Sections 1,2,4, and 5 

Polynomials, Rationals, and Radicals     Chapter 4: Sections 1-4, and 6-8 

Exponential and Logarithmic Functions  Chapter 5: Sections 1-7 
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“Education is not the learning of facts, but the training of the mind to think” 

~ Albert Einstein 

CLASS SCHEDULE 
IF ALL GOES ACCORDING TO PLAN… 

  4 

 Tuesday Thursday 

Week 1 
Syllabus 

Relations and Functions 
Linear Modeling 

Week 2 
Quadratic Functions  

and Vertex Form 

Modeling with a Quadratic 

Modeling Project Part 1 Due 

Week 3 Absolute Values Function Composition 

Week 4 
Review Day 

Midterm 1 

Stage 2, Exam 1 

Modeling Project Part 2 Due 

Week 5 Transformations Inverse Functions 

Week 6 Exponentials 
Logarithms 

Modeling Project Part 3 Due 

Week 7 
Review 

Midterm 2 
Stage 2, Exam 2 

Week 8 
Applications of Exponential and 

Logarithmic Functions 

Polynomials 

Modeling Project Part 4 Due 

Week 9 Rational Functions Radical Functions 

Week 10 Review Review 
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LEARNING OUTCOMES 

This is a Baccalaureate Core Course as designated by OSU and has the  

following Baccalaureate Core Outcomes: 

 Identify situations that can be modeled mathematically. 

 Calculate and/or estimate the relevant variables and relations in a  

mathematical setting. 

 Critique the applicability of a mathematical approach or the validity of a 

mathematical conclusion. 

Math Department Outcomes: 

 Solve linear, absolute value, quadratic, polynomial, radical, rational,  

exponential and logarithmic equations; and solve linear, polynomial,  

rational and absolute value inequalities. 

 When given a symbolic relation between 2 quantities, formulate the correct  

equation or inequality based on the language of the question, solve the 

equation or inequality and then decide if the result from that process is a 

reasonable answer to the initial question. 

 Correctly interpret and use symbolic/numeric/graphic representations of 

relations. 

  Apply the concepts of domain, range, translations, reflections, and  

inverses to given functions. 

 Recognize and correctly state symbolically functions whose graphs are  

given and that are related through translations and/or reflections. 

 Investigate connections between roots, factors, graphs and symbolic  

representations of polynomial functions, and be able to create  

polynomial functions when given information about the functions roots 

and/or factors and/or graph. 

 Develop, recognize and extract correct information from the standard forms 

for equations of circles, lines, and parabolas. 

 Find and list symbolically the vertical, horizontal, inclined asymptotes of 

rational functions expressed symbolically, graphically and numerically. 

 Translate the language of direct and inverse relations into algebraic  

relationships, and then answer questions based on that relationship. 

 Develop and use models from linear, exponential and quadratic data or 

graphs. 

   5 
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LEARNING  

RESOURCES 

 My office hours 

These are times that I 

am in my office and 

available to help you. 

 The MLC 

The math learning  

center is in Kidder 108.  

There are tutors  

available Monday 

through Thursday 9am

-5pm, and Friday 9am-

4pm. 

 The CLC 

The collaborative learn-

ing center is in the  

library.  It is open  

Sunday through 

Thursday from 7pm to 

10pm. 

 Your group 

Forming a study group 

can be very helpful.  

The group members 

you work with in class 

are a great place to 

start. 

 Khan Academy 

This site has lots of 

videos on math  

topics, and is a great 

place to go for addi-

tional help. 

 Wolfram Alpha 

 Desmos 

REQUIRED MATERIALS 

You should have a good understanding of the  

material covered in Math 103 (Algebraic Reasoning).  

We will review some of these topics as necessary, but 

it is best if you review these topics before we get too 

far into the course.  Feel free to stop by my office 

hours if you want to brush up on any of these topics 

at any point. 

LATE WORK POLICY 

PREREQUISITES  

 In-class assignments will be accepted one day late 

for half credit.   

 MyMathLab assignments can be completed late 

with a penalty of 10% off per day late. 

 Modeling Project assignments will be accepted up 

to one week late for half credit. 
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 Textbook: Algebra and Trigonometry with Modeling 

and Visualization by Gary K. Rockswold (2010, Fourth 

Custom Edition for Oregon State University) 

 MyMathLab Software 

 Access to Canvas 

 Access to Excel 

 A scientific calculator, which will be allowed on exams. 
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ACCOMODATIONS FOR STUDENTS WITH DISABILITIES 

Accommodations are collaborative efforts between students, faculty and Disability 

Access Services (DAS). Students with accommodations approved through DAS are 

responsible for contacting the faculty member in charge of the course prior to or 

during the first week of the term to discuss accommodations. Students who believe 

they are eligible for accommodations but who have not yet obtained approval 

through DAS should contact DAS immediately at 737-4098. 

 

Students will not cheat on any assignments.   

For this course, this means 

 During an exam you will not speak with anyone other than me, look at another stu-

dent’s exam, or use notes. 

 You are encouraged to work together on the modeling project, but you will turn in 

your own write-up. 

See the official OSU policy on academic dishonesty at: 

 

http://oregonstate.edu/studentconduct/http:/\%252Foregonstate.edu/studentconduct/code/index.php. 

ACADEMIC HONESTY 

CLASS SURVIVAL GUIDE 

 

"Need an A? Attend office hours. Every minute helped for a math idiot like me."   

 

“Do all the activities and the review packet, then you are good!” 

 

 “Ask questions immediately.  Ask questions right after class if you are shy or go to the 

teacher's office when you are free.” 

 

~ past College Algebra students who earned an A from me 
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Linear Modeling

1. Since the Equal Pay Act was signed in 1963, the wage gap has been closing at a very slow rate. In
1963, women who worked full-time, year-round made 59 cents on average for every dollar earned by
men in the same jobs. In 2010, women earned 77 cents to men’s dollar. That means that the wage gap
has narrowed by less than half a cent per year!

(a) Download Gender Gap in Pay.xlsx. Use Excel to make a scatter plot and find a linear trend line.

(b) What is the R2 value, and what does it tell you about the model?

(c) Using the trend line, estimate what year women will receive equal pay.

2. The Department of Environmental Quality (DEQ) for the State of Oregon has compiled data on
the amount of solid waste generated, recovered and disposed for each of the 34 counties in Oregon.
Counties are referred to as “wastesheds” by the DEQ. Data are given on the population and tons of
solid waste disposed in 35 wastesheds in Oregon in 1998.

(a) Download Oregon Garbage per Capita.xlsx. Use Excel to make a scatter plot and find a linear
trend line.

(b) What is the slope of the trend line? What does the slope represent?

(c) What is the y-intercept of the trend line? What does the y-intercept represent?

3. The Earth’s atmosphere is divided up into a number of layers (troposphere, stratosphere, etc.) based
upon the variation in temperature with elevation within that layer. The “data” in the table and graph
are not actual measurements of temperature, but are numbers generated by a linear model chosen to
represent a standard atmosphere. The “data” show no scatter and return an absurdly high correlation
coefficient upon regression.

(a) Download Temperature vs Altitude.xlsx. Use Excel to make a scatter plot and find a linear trend
line.

(b) Using your trendline, estimate the temperature at the top of Mt. Everest.

(c) At what height is the tempature −30 C?

What you turn in: A typed document that includes:

• all three charts

• answers to the additional questions.

Your answers should be in complete sentences, but you do not need to show your work.
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Quadratic Modeling

For quadratic modeling, you want to use a “polynomial of degree 2” in Excel.

1. The velocity at any point in a river is controlled by a number of factors. Typically, water moves faster
away from the bed of the river. The highest velocity overall is usually in the deepest part of the channel,
just below the surface. The data on velocity versus depth in the channel were acquired at a station
below Grand Coulee Dam. The depth of the Columbia River at this spot was about 12 feet at the time
of measurement.

(a) Download Columbia River Depth vs Velocity.xlsx. Use Excel to make a scatter plot and find a
quadratic trend line.

(b) What is the domain of the model?

(c) Using the trend line, at what depth will the water stop moving? Is that depth in the domain of the
model?

2. Photovoltaic units or cells convert sunlight to electricity. This technology has great promise, because
of its flexibility and its use of a renewable resource (sunlight).

(a) Download Solar Cell Shipments.xlsx. Use Excel to make a scatter plot and find a quadratic trend
line.

(b) Use your model to estimate the yearly shipment for 2014

(c) In 2014 there were 6, 200 MW if solar cells installed in the United States. How does this compare
to your model?

(d) If they are significantly different, why do you think that might be?

What you turn in: A typed document that includes:

• both charts

• answers to the additional questions.

Your answers should be in complete sentences, but you do not need to show your work.
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Exponential Modeling

1. The atmosphere is mostly composed of nitrogen (N2), oxygen (O2), argon, water vapor, carbon dioxide
and other gases. The Earth’s gravitational pull works on atmospheric gases such that the atmosphere
is most dense nearest the ground and decreases in density with altitude. The atmosphere is very
”thin” (low in density) at the summit of Mt. Everest, and supplemental oxygen must be used by many
individuals to compensate for the lack of molecular oxygen in the atmosphere. The pressure exerted by
the atmosphere increases as the ground is approached, due to the increasing cumulative weight of the
gas molecules that make up the atmosphere.

(a) Download Atmospheric Pressure vs Altitude.xlsx. Use Excel to make a scatter plot and find an
exponential trend line.

(b) What it the vertical intercept, and what does it represent?

(c) At what altitude will the atmospherical pressure be 200 millibars?

2. The slope of the beach has an effect on the size of sand granules.

(a) Download Sand Granules.xlsx. Use Excel to make a scatter plot and find an exponential trend
line.

(b) What is the y-intercept of the model, and what does it represent?

(c) What will be slope of the beach need to be for the sand to have diameter 5mm?

3. Newton’s Law of Cooling gives an equation modeling the rate at which an item heats or cools based on
the temperature of the room. This data set is from an actual experiment measuring the temperature as a
cup of coffee cools.

(a) Download Coffee Cooling.xlsx. Use Excel to make a scatter plot and find an exponential trend
line.

(b) What was the original temperature of the coffee according to the model?

(c) What temperature will be the coffee be after 1 hour, according to the model?

What you turn in: A typed document that includes:

• all three charts

• answers to the additional questions.

Your answers should be in complete sentences, but you do not need to show your work.
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Climate Change

For the last part of this project, I want you to look at data and decide which model to use. You may want to
consider using polynomials of different degrees or exponential functions. There are four data sets I would
like you to model.

• Sea Surface Temperature.xlsx

• Earth Surface Temperature.xlsx

• Glaciers.xlsx

• Sea Level.xlsx

1. Using Excel, find the best model (linear, polynomial, or exponential) for each of the four data sets.

2. For each graph, write 1-2 sentences explaining your choice of model.

3. There is a current target to minimize the temperature rise to 2C (3.6◦F). Based on your model for Earth
Surface Temperature, when will that happen?

4. When will there be no glaciers left, based on your model?
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