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Abstract 

In the fall of 2011, I was a student teacher at North High School in Worcester, 

Massachusetts. I taught one honors-level Precalculus course and two honors-level Algebra 

II courses. My primary goal for this project was to successfully teach mathematics in a 

manner that accounted for the diverse range of students. When planning how to conduct 

classes and preparing materials, I took into account the varying learning styles, learning 

disabilities, and behavioral issues present in the classroom. Teaching was quite humbling- I 

now hold my teachers in an even higher regard for overcoming the daily struggles in a 

classroom. I am grateful to have had the pleasure of helping to make a difference in the 

academic lives of the students I taught, and overall the experience was immensely 

enriching. 
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Chapter One 

 North High School is a public four-year high school located in Worcester, 

Massachusetts. In the 2010-11 academic year, 1149 students were enrolled at North High. 

(All data is from the 2010-11 academic year, unless otherwise noted.) 

The school boasts an ethnically diverse student body, with 43.2% Hispanics, 27.8% 

Whites, 19% African Americans, 8.7% Asians, 1.2% Multi-Race/Non-Hispanics, 0.1% 

Native Americans, and 0.1% Native Hawaiians/Pacific Islanders. English is not the first 

language for about 50% of the students. The gender ratio is relatively equal, with 53.9% 

Male students and 46.1% Female students.  

Set in Worcester, Massachusetts, North High tends towards an inner-city type school 

profile. Low-income students account for 77.1% of the student population. The graduation 

rate in 2009-10 was 58.6%. About 81% of graduates in 2009-10 planned on attending 

either a 2- or 4-year public or private college. While the school has only a fair graduation 

rate, the teachers at North High are highly qualified, with 98% being licensed in teaching 

assignment. The student/teacher ratio is about 12 to 1.  

North High School’s curriculum is based on the Massachusetts Curriculum 

Framework, a result of the Massachusetts Education Reform Act of 1993 (MERA). The 

reform instituted sweeping changes in public education over a seven year period, including 

greater funding, accountability of both students and teachers, and statewide standards for 

education. MERA calls for statewide curriculum frameworks and standards of learning in 

all core academic subjects. The frameworks outline specific guidelines intended to be used 



5 
 

both by teachers and school districts in planning the curriculum. Current core academic 

subjects include the arts, English language arts, foreign languages, comprehensive health, 

mathematics, history & social science, and science & technology/engineering. As a 

capstone, a statewide test called the Massachusetts Comprehensive Assessment System 

(MCAS) was created to assess the academic standards outlined in the curriculum 

frameworks. As mandated by MERA, all students must pass the tenth-grade MCAS (as well 

as meeting local requirements) to receive a diploma. The Act also raises expectations for 

teachers: since 1998, all teachers are required to pass a test in knowledge of subject 

content as well as a test in communication and literacy skills to teach in Massachusetts 

public schools. 

In terms of academic performance and assessment, North High reports poor to fair 

scores on standardized tests. The Massachusetts Comprehensive Assessment System, or 

MCAS, is a statewide test administered in the tenth grade to all public school students. 

Students must pass the test to be eligible to receive a high school diploma. It has three 

components: English Language Arts, Mathematics, and Science & Technology Engineering. 

For the spring 2011 MCAS, North High reported 61% of students scoring “Proficient or 

Higher” on English Language Arts, 48% of students scoring “Proficient or Higher” on 

Mathematics, and only 28% of students scoring “Proficient or Higher” on Science & 

Technology Engineering (see table). 
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MCAS results for North High: 

 

(Source: 
http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=075c3c46f0f8e53
36eefc3260a8c587f#math) 
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Chapter Two 

 Worcester Public High Schools follow the “Traditional Model Pathway” for 

mathematics as seen in the Curriculum Frameworks. Generally speaking, students take an 

Algebra I course during the ninth grade, a Geometry course during the tenth grade, and an 

Algebra II course during the eleventh grade. While students are only required to take these 

three courses, more advanced courses such as Precalculus, Advanced Placement Statistics, 

and Advanced Placement Calculus are offered. However, students must take Algebra II 

before enrolling in Precalculus or AP Statistics, and Precalculus before enrolling in AP 

Calculus. Though the structure is rigid for those students who struggle to pass any one of 

Algebra I, Geometry, or Algebra II, it also allows more advanced students to further 

continue their mathematical education with enriching advanced courses.  

 During my semester-long teaching practicum at North High School, one of the 

courses I taught was an honors-level Algebra II. The course objectives are as follows (as 

stated in the Worcester Public Schools High School Curriculum Syllabus): to solve problems 

using systems of linear equations; to use matrices to solve problems; to solve quadratic 

equations with complex roots; to utilize the inverse relationship between exponential and 

logarithmic functions; to use polynomial functions in the solution of problems; and to solve 

trigonometric equations. 
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(For full syllabus, see Appendix A.) Algebra I and Geometry are prerequisites for Algebra II. 

It is essential that certain topics are exhausted in these previous courses for a student to be 

successful in Algebra II.  

 Essential to a student’s success in Algebra II are several topics in Algebra I, including 

algebra, functions, statistics and probability. Within algebra, a student should be able to:  

 perform arithmetic operations on polynomials (A-APR 1 of the March 2011 

Curriculum Framework for Mathematics) 

 create equations that describe relationships [between dependent and independent 

variables] (A-CED 1-4) 

 solve equations in one variable (A-REI 3-4) 

 solve systems of equations (A-REI 5-7) 

 represent and solve equations graphically (A-REI 10-12). 

For example, a student must know how to perform arithmetic operations on polynomials 

before they can solve systems of linear equations by an elimination method, as taught in 

Algebra II. Within functions, a student should be able to: 

 build a function that models a relationship between two quantities (F-BF 1-2) 

 build new functions from existing functions (F-BF 3-4) 

 construct and compare linear, quadratic, and exponential models and solve 

problems (F-LE 1-3).  
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For instance, if a student did not know how to solve a quadratic equation with real roots, 

then they certainly would struggle to solve quadratic equations with complex roots. Within 

statistics and probability, students should be able to interpret linear models (S-ID 7-9). 

 Thorough coverage of specific topics in Geometry is also essential in order for 

students to be successful in Algebra II. Heavy emphasis should be placed on right triangles 

and trigonometry, as it is crucial for students to be comfortable with these ideas before 

they can solve trigonometric equations. Specifically, after completing a Geometry course, 

students should be able to: 

 define trigonometric ratios and solve problems involving right triangles (G-SRT 6-8) 

and 

 apply trigonometry to general triangles (G-SRT 9-11). 

 The other course I taught while at North High was honors-level Precalculus.  The 

course serves as a further investigation into some topics covered in Algebra II, as well as a 

precursor to Advanced Placement Calculus. The course objectives are as follows (as stated 

in the Worcester Public Schools High School Curriculum Syllabus): to solve problems using 

polynomial, power, and rational functions; to solve exponential, logistic, and logarithmic 

equations;  to investigate trigonometric functions and analytic trigonometry; to utilize 

vectors, parametric equations, and polar equations to solve problems; to expand analytic 

geometry from two to three dimensions; and to explore calculus including limits, 

derivatives, and integrals. While some topics in Precalculus parallel those in Algebra II, the 

Precalculus course delves deeper into the material and emphasizes application. The course 
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introduces students to some topics covered in Calculus as well as provides a strong 

foundation to transition into Calculus.  
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(For full syllabus, see Appendix A.) The prerequisite for the course is successful completion 

of Algebra II. Since I have already outlined which elements from Algebra I and Geometry 

must be exhausted for a student to be successful in Algebra II, I will only outline which 

topics in Algebra II must be exhausted for a student to be successful in Precalculus. 

 Areas of study in Algebra II that are crucial to success in Precalculus include topics 

in number and quantity, algebra, and functions. Within number and quantity, students 

should be able to: 

 perform arithmetic operations with complex numbers (N-CN 1-2) 

 use complex numbers in polynomial identities and equations (N-CN 7-9) and 

 represent and model vector quantities (N-VM 1, 3).  

For example, a student must first know what a vector represents in order to use them to 

solve problems. Critical standards to be covered in algebra include: 

 understanding the relationship between zeros and factors of polynomials (A-APR 2-

3) 

 using polynomial identities to solve problems (A-APR 4-5) and 

 representing and solving equations graphically (A-REI 11).  

In order for students to solve problems using polynomial functions, they must first be 

familiar with properties and identities of such functions. Topics in functions to be covered 

in Algebra II that are vital to success in Precalculus include: 

 interpreting functions that arise in applications in terms of content (F-IF 4-6) 

 analyzing functions using different representations (F-IF 7-9) 
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 building functions (F-BF 1, 3-4) 

 extending the domain of trigonometric functions using the unit circle (F-TF 1-2) 

 modeling periodic phenomena with trigonometric functions (F-TF 5) and 

 proving and applying trigonometric identities (F-TF 8).  

A strong background in trigonometry (gained in Algebra II) helps ensure a student’s 

success in more advanced and complex trigonometric applications to be covered in 

Precalculus. 
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Chapter Three 

 There were several factors that went into the preparation and generation of 

materials I used to both enrich and assess the students’ learning experience. Such materials 

include daily agendas, homework assignments, worksheets, and formal assessments.  

 An important part of how I structured the courses I taught while at North High was 

creating a daily agenda. Written on the whiteboard every day, the agenda told students 

what would be happening in class that day. They included a run-through of the period as 

well as objectives and homework assignments. I would often begin the class with questions 

on the previous night’s homework or a warm-up exercise. Here is an example of an agenda 

for Precalculus on September 30th, 2011: 

 Honors Precalculus      09/30/11 

  Agenda: 

1. Go over yesterday’s quiz on 2.1-2.3 
2. Questions on homework 
3. Objectives: 

 Fundamental theorem of algebra 
 Complex conjugate pairs 

4. Homework: pg. 140-141 #s: 5-8, 10, 13, 16, 18, 20, 28, 30, 36, 
38, 46, 50, 52, 58, 60, 64, 68, 72, 76 

 

 

 

Agendas for Algebra II are structured the same way. For the collection of all daily agendas, 

please see Appendix B. The purpose of the agenda is not only to inform the students, but 

also to act as an informal record of the class’ progress.  
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 When creating homework assignments, my aim was to expose the students to 

several different approaches and types of problems. A single assignment covering a specific 

topic would usually include vocabulary questions, explicitly computational problems 

(whether open-ended or multiple choice), graphical approaches, theoretical questions, and 

applications or word problems. The goal of the homework was to help students further 

develop and perfect skills learned in class, as well as practice practical applications of these 

skills. Homework assignments were also designed as a preparation tool: some specific 

problems focused on skills that were necessary and essential to future material. While most 

students considered the homework assignments rather extensive, handing in homework 

was not required, nor was it graded. In other words, homework assignments simply 

consisted of suggested problems for students to complete. The beginning ten minutes or so 

of each class was devoted to answering students’ questions about the previous night’s 

homework. Another goal homework assignments aimed to accomplish was that of 

preparing students for formal assessments (tests or quizzes). Homework was most often 

selected problems assigned from the class textbook, or sometimes a review worksheet or 

sample exam in preparation for a test or quiz.  

 As a supplement to the homework assigned from the textbook, I would often create 

worksheets to be done in class as a means of developing and practicing learned skills. 

These worksheets were usually practice exams or review sheets to be completed in class 

the day before a test or quiz. They served as a studying tool for students in that they were 

designed to give students an idea of what to expect on an assessment, as well as what 

quality of work was demanded. After spending some class time attempting the worksheets, 

we would review them together as a class. Students were expected to show all work 
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leading to their solutions. The questions on the worksheets usually paralleled those found 

in homework or examples done in class. Here is an example of a review worksheet done in 

Precalculus the day before a chapter test: 
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For more examples of created worksheets in Precalculus, please see Appendix D, part I. 

 Perhaps the most direct indicator of comprehension that I utilized during my 

student teaching was formal assessment. Formal assessments included quizzes (usually 

covering two or three sections of a chapter) and tests (covering the entire chapter). The 

goal of these assessments is to evaluate the students’ proficiency and comprehension of the 

subject by posing various types of questions and applications. Questions that I generated 

and selected were distributed primarily among three categories: computational, graphical, 

and applications/word problems. Computational problems involved applying specific 

mathematical formulas or techniques to an explicit problem. Graphical problems required 

that students use a graphical approach to solve a problem. Applications and word problems 

assessed the ability of students to recognize and apply learned techniques to solve a real-

life problem. These questions often paralleled in-class examples, problems from homework 

assignments, and problems on review worksheets. Below is an example of a quiz I created 

for Algebra II: 
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For the collection of all self-generated formal assessments for Precalculus and Algebra II, 

please see Appendix E.  

These formal assessments also served as a tool in evaluating my proficiency as a teacher. 

By analyzing the students’ scores, I was able to draw conclusions about the quality of my 

teaching. For example, if the majority of the students scored poorly on a particular exam, 

then it would be safe to say that either the test was too hard or the students did not 

understand the material well.  

 The main goal of this collection of materials was to have students cultivate and 

successfully apply mathematical skills. The materials were designed also to help prepare 

students for more advanced mathematics by building a strong foundation of mathematical 

knowledge. 
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Chapter Four 

 During my time at North High, I was exposed to a diverse student population within 

the classroom. The manner in which I conducted classes was highly dependent on 

attempting to accommodate all of students’ needs in order to successfully teach the 

material. My aim was to create an environment where all students have the same learning 

opportunities. 

 One of the greatest challenges I faced as a teacher was to address the different 

learning styles, behavioral issues, attendance concerns, and learning disabilities of all 

members of the class. In creating an outline of how I planned to run the class, I took these 

factors into account in an effort to accommodate each and every student. The Precalculus 

course I taught had about fifteen students, and each of the Algebra II courses had about 

thirty. All classes had about an even ratio of males to females in the class. 

Within the classes that I taught, the two prevalent learning styles of students that I 

encountered were visual learners and auditory learners. The visual learners made up for 

about two-thirds to three-quarters of the classes (on average), and would tend to prefer 

pictorial representations of mathematical material. These students would gain the greatest 

understanding of the material through graphical representations and illustrations. For 

example, when a visual learner struggled to set up and solve a word problem, I would 

suggest that they first draw a picture of the problem being described. This would often 

clarify the problem as well as help them understand what variables are given and which 

ones they need to solve for. Another specific example of catering to the visual learners was 



23 
 

the derivation and creation of the trigonometric unit circle, which we did together as a 

class. The activity resulted in a mathematical epiphany for students who had previously not 

understood where trigonometric properties and values come from (i.e., the ‘why’ of how 

trigonometry works). 

The auditory learners made up for about one-third to two-thirds of the classes (on 

average), and tended to prefer aural explanations and instruction. Spoken clarification of 

the material was the best means of communicating concepts for these students. For the 

auditory learners, I found that spoken explanations and elaborations were most useful in 

helping students to understand the material. For instance, when covering new definitions 

and theorems, the auditory learners often benefitted from extra elaboration. Sometimes 

simply copying a definition for new mathematical vocabulary was not enough for these 

students; they needed further elaboration of what the definition meant in terms they could 

better understand. 

Behavioral issues in the classes I taught were only slightly present, and mainly 

consisted of problems centered on the students’ attentiveness. In Precalculus and the 

period 5 Algebra II classes, attitude issues only affected two or three students. These 

students were more physically present than mentally- i.e., they were only there because 

they had to be. In the period 6 Algebra II class, attitude problems were only slightly more 

prevalent, and were dealt with individually, since it was usually the same students. 

Distractions for the students included side conversations (at inappropriate times), cell 

phones, and work for other classes. In the case that a student uses a cell phone in class, I 

followed the school’s policy: the teacher would take it away and either return it after class 
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or the student can retrieve it in the main office at the end of the day. As for attendance 

concerns, the greatest problems arose when attendance concerned the class as a whole. 

Events such as fire drills, grade-wide testing, and school-wide presentations often 

consumed the entirety or majority of class time. While these events did not occur as often 

as individual absences did, they were more detrimental to staying on schedule with the 

material. On any given day, the average number of students who were absent from class 

was anywhere from one to three. Individual student absences did not affect the prepared 

agenda and material. Students were made aware of what to expect the next day in class by 

simply looking ahead in the textbook to the next section. Since I began each class by 

reviewing and answering questions on the previous nights’ homework, students who were 

absent the previous day had a chance to interactively attempt the problems. I encouraged 

them to ask questions after class or during a free period (that I was not teaching) if they 

desired further instruction and review of the material. Learning disabilities generally did 

not affect the majority of students. For a few students, the ability to complete an 

assessment in the time allotted was an issue. Usually only a handful (or less) of students 

struggled to complete an assessment on time. 

 Taking into account the diversity of the classes I taught, I created an outline of how I 

would run the class in order to best accommodate all of my students. When teaching new 

material, I found that a blend of visual representations and verbal elaborations was an 

excellent means of communicating new concepts. Interactive lectures took up the majority 

of class time. These consisted of students taking notes on the definitions, theorems, 

methods, etc. that were to be covered in class that day. New material was always followed 

with interactive examples. For instance, if students were unsure of how to apply a newly 
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learned formula, I would make suggestions as to where to start or guide them through the 

solution. Class participation was strongly encouraged: students would volunteer to write 

solutions on the white board (so the whole class could follow along). If I felt that a certain 

student was lacking participation, I would select them to come up to the board and attempt 

to work through the problem. When a student struggled, other members of the class would 

offer suggestions and help the student work towards the solution. These interactive 

examples and problems were an excellent daily indicator of the progress each student was 

making. 
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Chapter Five 

 In terms of assessments, I utilized both quizzes as well as chapter tests to evaluate 

the students’ knowledge of the subject. Quizzes were typically given once a week, and 

covered two to three subsections of a chapter. Chapter tests were given when we finished 

covering an entire chapter in the textbook.  

 The textbook used for Precalculus was Precalculus with Limits: A Graphing Approach, 

6th edition, by Ron Larson. The book contained several step-by-step examples, and used 

different colors to highlight important material. Graphical representations and methods 

were prevalent in the book, and it also gave instructions for how to perform certain actions 

on a graphing calculator. The teacher’s edition of the book contained an abundance of extra 

examples. I often used these for in-class examples or quiz questions. I thought this textbook 

was a good, but not perfect, choice for the class- while it included a wide range of 

applications and methods, it often lacked diversity in computational problems. Having the 

solutions to the odd-numbered problems in the back of the book was useful for students: 

since I typically only assigned even-numbered problems, there would usually be a very 

similar odd-numbered problem that the student can check their answer to. 

 The quizzes I generated had three or four fairly direct problems. The students were 

given about fifteen to twenty-five minutes to complete the quiz, based on the material 

being covered. When creating a quiz, I selected problems systematically based upon 

examples we had covered in class. The majority of the problems on a quiz were generally 

similar to those covered in homework assignments or those done during class. I would 
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often choose to make one of the problems more involved than those we had done in class 

or on homework assignments, and required a bit more application than the others. For 

example, if I gave a word problem on a quiz, the methods to obtain the solution would be 

the same as those we had gone over in class, but perhaps the given variables and the 

variable they are asked to solve for would be different. In selecting and generating the quiz, 

I often placed more emphasis on topics that had been exhausted in class. 

 The chapter tests I generated covered a wide range of material from an entire 

chapter in the textbook. They usually consisted of anywhere from six to ten problems, 

based on how time-consuming the material was. Students were given the entire class 

period (forty-five minutes) to complete the test. About half of the problems on a test would 

be similar to those found on the quizzes covering sub-sections of that chapter, and the 

other half would involve applications and/or graphical approaches. For a few of the tests, I 

added a bonus problem which was a new application or a “challenge” problem that 

students could attempt for extra credit (no credit was lost if the problem was not 

attempted).   

 In Precalculus, by the end of my term as a student teacher, I felt that about half of 

the students were capable of continuing on to study Calculus. Though certainly more than 

half of the class had grades that would have indicated they were ready for Calculus, only 

half put in the effort that would be needed to succeed in a Calculus course. 

 In all three of the classes I taught, the students were either in the 11th or 12th grade, 

so preparing the students for MCAS testing was not applicable (since the last MCAS tests 

are given in 10th grade).  
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Conclusion 

 Overall, my experience as a student teacher at North High was both rewarding and 

enriching. The practicum provided me with valuable knowledge about the teaching 

profession, including both the informational and the socio-psychological aspects of it.  

 While choosing to teach in an ‘inner-city’ type school was certainly more of a 

challenge for me than teaching in a suburban school, the choice was undoubtedly the right 

one. Perhaps the most prevalent reason I had for selecting this practicum as my Interactive 

Qualifying Project was the desire to share my passion for mathematics with others. One of 

the goals I kept in mind while teaching at North High was to reach out to students and try 

to make math more exciting and enticing to them. Though there will always be students 

who dislike math, I attempted to make it as enjoyable as possible. When students have an 

interest in the material or a desire to learn more, success in the class usually follows. 

Having students who were interested in math not only made it more enjoyable for the 

students, but also more enjoyable for me as their teacher.  

Another goal I kept in mind as a student teacher was to create a classroom 

environment that nurtured both academic success and an overall amicable disposition. 

Putting my best foot forward every day, I greeted students at the door as they came in to 

class with a smile. Students were quite receptive to the positive attitude I brought into the 

classroom. Within a couple weeks of teaching, I knew almost all of my students by name; I 

believe this is important to help give students a sense of amiability, instead of being just a 

name on a test.  
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 Some of the most rewarding aspects of the experience happened on a smaller scale 

within the classroom every day. For instance, sometimes when students had great difficulty 

applying new methods to solve a problem, I would show them a different way to get to the 

solution. This usually elicited an “Oh-I-get-it-now!” moment, which brought joy to both the 

students and me. Another rewarding experience occurred when students would make 

great progress or improvement. For example, when a student was able raise their overall 

grade in the class by a letter. It brought a great sense of accomplishment to both the 

student, for improving their grade, and to me, for successfully communicating the material. 

 Being a student teacher at North High was a humbling experience. It gave me insight 

as to how difficult it can be at times to get through to students and successfully manage a 

classroom. Looking back, I can say that I am deeply grateful for having the opportunity to 

take part in such an experience. The hands-on aspect of the practicum gave me the chance 

to make a difference in the lives of students. At the end of my duration as a student teacher, 

the classes I had taught each gave me a card signed by all the students. Hearing that I had 

made a difference in the academic careers of my students was incredibly moving. Even 

though I am no longer their teacher, I feel I have given them the ability and foundations 

they need to succeed in the future. Perhaps the largest thing I have taken away from this 

experience is the confidence that I made a difference in the lives of these students. 
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Appendix A 

North High Statistics & Syllabi 

1. North High demographics for 2010-2011: 
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(Source: http://profiles.doe.mass.edu/profiles/student.aspx?orgcode=03480515&orgtypecode=6&) 
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2. Worcester Public Schools Syllabus for Algebra II (Advanced Algebra): 
 

Worcester Public Schools 

High School Curriculum  

Course Syllabus– Part I 

 

Course Title:  Advanced Algebra       

Course Description: 

The course will focus on the Algebra II Massachusetts Mathematics Curriculum Framework and the 

Worcester Public Schools 11
th

 Grade Mathematics Curriculum.  This course is a bridge from Algebra I into 

advanced topics in mathematics.  This is the prerequisite to Pre-calculus and Advanced Placement 

Statistics.   

 

Course Objectives: 

Students will: 

 Solve problems using systems of linear equations 

 Use matrices to solve problems 

 Solve quadratic functions with complex roots 

 Utilize the inverse relationship between exponential and logarithmic functions 

 Use polynomial functions in the solution of problems 

 Solve trigonometric functions 

 

Essential Questions: 

1. How are non-linear situations represented in mathematics? 
2. Where do trigonometric functions and solutions occur in our world? 

 

Texts: 

Holt, Rinehart, and Winston; Advanced Algebra; 2003. 
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District-Wide Reading Skills Across the Curriculum: 

 Preview (survey) – note major elements such as organization, vocabulary, summary and 
graphics. 

 Ask Questions - question the text, the author and self.  

 Activate Prior Knowledge (schema) – use what is already known to enhance understanding of 
what is new in the text. 

 Make Connections - link text to self, text to world and text to text. 

 Visualize - use sensory images to create a mental picture of the scene, story, situation, or process 
and involve oneself in it. 

 Draw Inferences - go beyond the literal information in the text including predicting, figurative 
meaning and thematic understanding. 

 Distinguish Key Ideas - recognize main idea and key concepts. 

 Use Fix-Up Strategies - monitor own understanding by pausing to think, re-read, consider what 
makes sense, restate in own words. 

 

Contextual Vocabulary: 

Polynomial 

exponential 

logarithmic 

matrix 

trigonometric 

combinatorics 

 

Recommended Grading Policy (indicate percent for each factor): 

 Classroom participation -  

 Projects/papers -  

 Homework -  

 Final test/assessment* - 10% 

 Other ________________ 
*The Worcester School Committee requires that the final test/assessment be 10% of a student’s grade 

 

Prerequisite Courses: 

Algebra I and Geometry 

 

Note to Teachers:  In addition to handing out the above syllabus to students, you should also hand out to them 

your expectations in the following areas: 
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 Homework policy 
 Make-up policy 
 Attendance requirements 
 Any other expectations 
 

Course Syllabus  – Part II, Academic Content for the First Semester 

Advanced Algebra II 

Content/Topics – 

 

Skills Required Papers/Projects, 

Readings, and Final 

Assessment/Test 

Academic Standards 

(Worcester Benchmarks 

and State Frameworks) 

Linear Representations 

 

 

 

Numbers and Functions 

 

 

 

 

Systems of Linear 
Equations and Inequalities 

 

 

 

 

Matrices 

 

 

 

 

 

Find slope and intercepts 

Solve linear equations in 
two variables 

 

Use operations with 
numbers 

Use operations with 
functions 

Identify properties of 
exponents 

 

Solve systems of 
equations 

Find solutions to linear 
inequalities in two 
variables 

Solve systems of linear 
inequalities 

 

Use matrices to 
represent data 

Solve using matrix 
multiplication 

Find the inverse of a 
matrix 

 

 AII.P.8 Solve a variety of 
equations and 
inequalities using 
algebraic, graphical, and 
numerical methods. 

AII.N.2 Simplify 
numerical expressions 
with powers and roots. 
Including fractional and 
negative exponents. 

 

 

 

 

 

 

 

AII.P.9 Use matrices to 
solve systems of linear 
equations. 

 

 

 

 

AII.P.7 Find solutions to 
quadratic equations and 
apply to the solutions of 
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Quadratic functions 

 

 

 

 

 

 

 

 

 

 

Exponential and 
Logarithmic Functions 

Solve quadratic 
equations 

Factor quadratic 
equations 

Use the completing the 
square method 

Solve using the quadratic 
formula 

Use complex numbers in 
the solution to quadratic 
equations 

 

 

Solve problems involving 
exponential growth and 
decay 

Graph and solve 
exponential functions 

Graph and solve 
logarithmic functions 

Use and apply the 
properties of logarithms 

Solve problems using 
base e 

problems. 

 

 

 

 

 

 

 

AII.P.4 Demonstrate an 
understanding of the 
exponential and 
logarithmic functions. 
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Course Syllabus – Part II, Academic Content for the Second Semester 

Advanced Algebra II 

Content/Topics – 

 

Skills Required Papers/Projects, 

Readings, and Final 

Assessment/Test 

Academic Standards 

(Worcester Benchmarks 

and State Frameworks) 

 

Polynomial Functions 

 

 

 

 

 

 

Rational & Radical 
Functions 

 

 

 

 

 

 

 

 

 

 

 

 

Conic Sections 

 

 

Graph polynomial 
functions 

Find products and 
factors of polynomials 

Solve polynomial 
equations 

Find the zeros of 
polynomial functions 

 

Identify inverse, joint 
and combined variation 

Graph rational functions 

Multiply and divide 
rational expressions 

Add and subtract 
rational expressions 

Solve rational equations 
and inequalities 

Identify radical 
expressions and 
functions 

Simplify radical 
expressions 

 

Find parabolas, circles, 
ellipses, and hyperbolas 

 

 

  

AII.P.8 Solve a variety of 
equations and 
inequalities including 
polynomial, exponential, 
and logarithmic functions. 

 

 

AII.P.5 Perform 
operations on functions, 
including composition. 

 

 

 

 

 

 

 

 

 

 

AII.G.3 Relate geometric 
and algebraic 
representations of lines, 
simple curves, and conic 
sections. 

 

AII.D.2 Use combinatorics 
to solve problems, in 
particular, to compute 
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Counting Principals 

 

 

 

 

 

 

Series and Patterns 

 

 

 

 

 

 

 

Trigonometric Functions 

 

 

 

 

 

Use Permutations and 
combinations 

Identify independent 
events 

Solve situations 
involving dependant 
events and conditional 
probability 

 

Solve using arithmetic 
and geometric 
sequences 

Solve using arithmetic 
and geometric series 

Use Pascal’s triangle in 
the solution to problems 

Use the binomial 
theorem 

 

Solve trigonometric 
functions 

Find radian measure and 
arc length 

Graph trigonometric 
functions 

Find inverses of 
trigonometric functions 

Use the Laws of Sines 
and Cosines 

probabilities of 
compound events. 

 

 

 

AII.P.2 Identify arithmetic 
and geometric sequences 
and finite arithmetic and 
geometric series.    

 

 

 

 

 

AII.G.1 Define the sine, 
cosine, and tangent of an 
acute angle. 

AII.G.2 Derive and apply 
basic trigonometric 
identities and the laws of 
sines and cosines. 

 

(Source: 
http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=043bd2107a6339
bd137493436c9a78c5) 

 

 

 

http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=043bd2107a6339bd137493436c9a78c5
http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=043bd2107a6339bd137493436c9a78c5
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3. Worcester Public Schools Syllabus for Precalculus: 
 

Worcester Public Schools 

High School Curriculum  

Course Syllabus – Part I 

Course Title:  Pre-Calculus        

Course Description: 

The course will focus on the Pre-Calculus Massachusetts Mathematics Curriculum Framework and the 
Worcester Public Schools 11

th 
and 12

th
 Grade Mathematics Curriculum.  Pre-Calculus is the prerequisite to 

AP Calculus or a college level calculus course. 

 

Course Objectives: 

Students will: 

 Solve problems using polynomial, power and rational functions. 

 Solve exponential, logistic, and logarithmic functions. 

 Investigate trigonometric functions and analytic trigonometry. 

 Utilize vectors, parametric equations, and polar equations to solve problems. 

 Expand analytic geometry from two to three dimensions. 

 Explore calculus including limits, derivatives, and integrals. 

 

Essential Questions: 

1. How are vectors and polar equations used to describe our world? 
2. How can calculus be used as an elegant solution to common problems? 

 

Texts: 

Addison, Wesley, and Longman; Pre-Calculus; 2001. 
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District-Wide Reading Skills Across the Curriculum: 

 Preview (survey) – note major elements such as organization, vocabulary, summary, and 
graphics. 

 Ask Questions - question the text, the author and self.  

 Activate Prior Knowledge (schema) – use what is already known to enhance understanding of 
what is new in the text. 

 Make Connections - link text to self, text to world and text to text. 

 Visualize - use sensory images to create a mental picture of the scene, story, situation, or process 
and involve oneself in it. 

 Draw Inferences - go beyond the literal information in the text including predicting, figurative 
meaning and thematic understanding. 

 Distinguish Key Ideas - recognize main idea and key concepts. 

 Use Fix-Up Strategies - monitor own understanding by pausing to think, re-read, consider what 
makes sense, restate in own words. 

 

Contextual Vocabulary: 

vectors 

parametric equations 

polar equations 

multivariate systems 

limits 

derivatives 

integrals 

 

Recommended Grading Policy (indicate percent for each factor): 

 Classroom participation -  

 Projects/papers -  

 Homework -  

 Final test/assessment* - 10% 

 Other ________________ 
*The Worcester School Committee requires that the final test/assessment be 10% of a student’s grade 

Prerequisite Courses: 

Successful completion of Algebra II 

Note to Teachers:  In addition to handing out the above syllabus to students, you should also hand out to them 
your expectations in the following areas: 

 Homework policy 
 Make-up policy 
 Attendance requirements 
 Any other expectations 
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Course Syllabus – Part II, Academic Content for the First Semester 
Pre-Calculus 

Content/Topics – 
 

Skills Required Papers/Projects, 
Readings, and Final 

Assessment/Test 

Academic Standards 
(Worcester Benchmarks 
and State Frameworks) 

 

Functions and Graphs 
 
 
 
 
 
 
 
 
Polynomial, Power and 
Rational Functions 
 
 
 
 
 
 
 
 
 
 
 
 
Exponential, Logistic, and 
Logarithmic Functions 
 
 
 
 
 
 
Trigonometric Functions 
 
 
 
 
 
 
 
 
Analytic Trigonometry 
 
 
 
 
 

Identify functions and 
their properties 
Solve and graph the ten 
basic functions 
Build functions from 
functions 
Transform functions 
graphically 
 
Model linear and 
quadratic functions 
Solve power and 
polynomial functions 
Find real zeros of 
polynomial functions 
Explore complex 
numbers 
Use the Fundamental 
Theorem of Algebra 
Solve inequalities in one 
variable 
 
 
 
Solve exponential and 
logistic functions 
Model exponential and 
logistic functions 
Graph logarithmic 
functions 
Utilize the properties of 
logarithmic functions 
 
Find trig functions of 
acute angles 
Graph trig functions 
Graph composite trig 
functions 
Use inverse trig 
functions 
Solve problems with 
trigonometry 
 
Use fundamental 
identities 
Prove trigonometric 

 AII.P.8 Solve a variety of 
equations and 
inequalities using 
algebraic, graphical, and 
numerical methods. 
 
 
 
 
 
PC.N.1 Plot complex 
numbers using the 
rectangular coordinate 
system. 
 
 
 
 
 
 
 
 
 
 
PC.P.7 Translate between 
geometric, algebraic and 
parametric 
representations of curves.  
Apply to the solution of 
problems. 
 
 
 
PC.P.3 Demonstrate an 
understanding of the 
trigonometric functions 
(sine, cosine, tangent, 
cosecant, secant, and 
cotangent).  Relate the 
functions to their 
geometric definitions. 
 
 
PC.P.5 Demonstrate am 
understanding of the 
formulas for the sine and 
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identities 
Use sum and difference 
identities 
Solve problems using 
multiple-angle identities 
Use the laws of sines and 
cosines 

cosine of the sum or the 
difference of two angles. 
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Course Syllabus – Part II, Academic Content for the Second Semester 

Pre-Calculus 

Content/Topics – 
 

Skills Required Papers/Projects, 
Readings, and Final 

Assessment/Test 

Academic Standards 
(Worcester Benchmarks 
and State Frameworks) 

 

Vectors, Parametric 
Equations, and Polar 
Equations 
 
 
 
 
 
 
Systems and Matrices 
 
 
 
 
 
 
 
 
 
 
 
 
Analytic Geometry in Two 
and Three Dimensions 
 
 
 
 
 
 
 
 
 
Introduction to Calculus: 
Limits, Derivatives, and 
Integrals 

Find vectors in a plane 
Solve using dot products 
of vectors 
Use parametric 
equations 
Solve problems using 
polar coordinates 
Graph polar equations 
Utilize De Moivre’s 
Theorem 
 
Solve systems with two 
equations 
Solve using matrix 
algebra 
Use multivariate linear 
systems and row 
operations 
Use partial fractions 
Solve systems of 
inequalities in two 
variables 
 
 
Graph conic sections, 
parabolas, ellipses, and 
hyperbolas 
Utilize translations and 
rotations of axes 
Find polar equations of 
conics 
Explore the three 
dimensional Cartesian 
coordinate system 
 
Connect limits to 
tangent lines 
Connect limits to area 
Solve problems using 
limits 
Find numerical 
derivatives and integrals 

 PC.G.2 Use the notion of 
vectors to solve 
problems.  Use vector 
methods to obtain 
geometric results. 
PC.P.5 Relate the 
formulas to DeMoivre’s 
theorem and use them to 
prove other trig 
identities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PC.P.8 Identify and 
discuss features of conic 
sections: axes, foci, 
asymptotes, and 
tangents. 
 
 
 
 
 
 
 
PC.P.9 Relate the slope of 
a tangent line at a 
specific point on a curve 
to the instantaneous rate 
of change. 

(Source: 
http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=043bd2107a6339
bd137493436c9a78c5) 

http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=043bd2107a6339bd137493436c9a78c5
http://math.worcesterschools.org/modules/cms/pages.phtml?pageid=120057&sessionid=043bd2107a6339bd137493436c9a78c5
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Appendix B 

Daily Agendas 
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Appendix C 

Lecture Note Samples 

I. Algebra II 
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Appendix C 

Lecture Note Samples 

II. Precalculus 
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Appendix D 

Handouts/Review Sheets 

I. Precalculus 
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Appendix E 

Assessments 

I. Algebra II 
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Appendix E 

Assessments 

II. Precalculus 

 

 

 

 

 

 

 

 

 

 

 

 



114 
 



115 
 



116 
 



117 
 



118 
 



119 
 



120 
 



121 
 



122 
 



123 
 



124 
 



125 
 



126 
 

 


