
   

 

Diploma Programme subject outline —Group 5: mathematics 

 
School name 

Basic Academy of International Studies  
School code 

290090 

Name of the DP subject 

(indicate language) 

Math Studies SL 

Level 
(indicate with X) 

 

Higher x 
Standard completed in two years  

Standard completed in one year *   

 

Name of the teacher who 
completed this outline 

Jason Girtley Date of IB training June 15-18, 2016 

Date when outline was 
completed 

March 3, 2016 Name of workshop 
(indicate name of subject and workshop category) 

Albuquerque, Cat 2 

* All Diploma Programme courses are designed as two-year learning experiences. However, up to two standard level subjects, excluding languages ab initio and pilot subjects, can be completed in 
one year, according to conditions established in the Handbook of procedures for the Diploma Programme. 

 
1. Course outline 

 
– Use the following table to organize the topics to be taught in the course. If you need to include topics that cover other requirements you have to teach (for 

example, national syllabus), make sure that you do so in an integrated way, but also differentiate them using italics. Add as many rows as you need. 
 

– This document should not be a day-by-day accounting of each unit. It is an outline showing how you will distribute the topics and the time to ensure that 
students are prepared to comply with the requirements of the subject. 

 
– This outline should show how you will develop the teaching of the subject. It should reflect the individual nature of the course in your classroom and should 

not just be a “copy and paste” from the subject guide. 
 



   

– If you will teach both higher and standard level, make sure that this is clearly identified in your outline. 
 
  



   

 
 Topic/unit 

(as 
identified in 

the IB 
subject 
guide) 

State the topics/units in 
the order you are 

planning to teach them. 

Contents Allocat
ed time 

Assessment 
instruments to be 

used 

Resources 

List the main resources to be 
used, including information 

technology if applicable. 
 

O
ne 
cl
as
s 
is 

80 minutes. 

 
In 
on
e 
we
ek 
the
re 
are 

2.5 classes. 

 
Year 1 Number & Algebra   Natural – Integer – Rational – Real Approximation, Decimal 

places, significant figures, percent error 
Scientific Notation, Basic Units, Currency conversions, 
GDC solve linear pairs, quadratic equations 
Arithmetic sequences and series and applications 
Geometric sequences and series and applications 
Financial – compound, annual depreciation 
 

20 hours Tests, quizzes, 
investigations, reports 
(w/ graphs and 
equations), journals, 
labs 

Internet, ti-nSpire 
graphing calculators, 
Precalculus (Demana, 
Waits, Foley, Kennedy) 
Calculus (Larson, 
Hostetler, Edwards) 



   

Descriptive Statistics Discrete or continuous, Discrete – frequency tables 
Grouped discrete or continuous, frequency tables, mid-
interval values, upper and lower boundaries, Frequency 
histograms, Cumulative frequency tables for grouped data 
(discrete & continuous) cumulative frequency curves, 
median and quartiles, Box-and-whisker diagram,Measures 
of central tendency: mean, median, mode, and grouped 
estimate of mean; modal class, Measures of dispersion: 
range, interquartile range, standard deviation 
 

12 hours 

Logic, sets, and 
probability 

Symbol logic, proposition, symbolic notation of proposition, 
Compound statements, Truth tables, contradiction, 
tautology, Converse, inverse, contrapositive, logical 
equivalence, validity of argument, Venn Diagrams, Sample 
space, probability of event, complement, expected value 
Combined events, mutually exclusive, independent, tree 
diagrams, Venn diagrams, lattice and tables, conditional, w/ 
and w/o replacement 

20 hours 

Statistical applications Normal distribution 68-95-99, GDC probability, diagram, 

expected value, GDC inverse normal, Correlation, best fit 

through mean point, interpretation of correlation, 

Regression line, predictions, Chi-squared test for 

independence 

 

17  hours 

Year 2 Geometry and 
trigonometry  
 
 
 

Equation of line, gradient, intercepts, parallel, 
perpendicular, Sine, Cosine, Tangent, Angles of elevation, 
depression,Sine rule, Cosine rule, area of a triangle 
3D solids, distance, midpoints, size of angle 
Volume and surface area of 3D solids 
 

Sine rule, Cosine rule, area of a triangle 

18 hours   



   

3D solids, distance, midpoints, size of angle 

Volume and surface area of 3D solids 

 
Mathematical models  Domain, range, function notation, Linear models, graphs 

Quadratic models, graphs, symmetry, vertex, intercepts, 
axis of symmetry, Exponential models, graphs, asymptote 
Unusual equations, degree = 3+, rational exponent w/ 
asymptote, Drawing accurate graphs, transferring GDC to 
paper, reading, interpreting and making predictions. 
Use of GDC to solve combinations of functions.  EX 5x = 3

x 
 

20 hours 

Calculus Derivative as rate of change, tangent to curve, Power rule, 
Gradient of curves, equation of tangent at a  point and 

perpendicular to at a point, Increasing and decreasing 
functions, Gradient of curve is zero, stationary points, local 

max and min, Optimization problems 
 

 

 

18 hours 

IB Project  25 hours 

 
2. IB internal assessment requirement to be completed during the course 

 
Briefly explain how and when you will work on it. Include the date when you will first introduce the internal assessment requirement to your students, the different 
stages and when the internal assessment requirement will be due. 

 



   

Students will be given approximately one class period to work on the internal assessment for every 6 class periods held. The internal assessment will 
be explained to students in approximately week 4 of year 1 and the requirements will be given in week 19 of year 1. The assessment will be due week 
26 of year 2. Each criterion will be presented, explained, and exemplified throughout the second half of year 1. (Weeks 19-36) Students will be 
provided the opportunity to meet with the instructor at various times outside of class to obtain support, guidance, and have their questions answered 
throughout the entire 2 years of the course. 

 
  



   

 

3. Links to TOK 

 
You are expected to explore links between the topics of your subject and TOK. As an example of how you would do this, choose one topic from your course outline 
that would allow your students to make links with TOK. Describe how you would plan the lesson. 

 

Topic  Link with TOK (including description of lesson plan) 

Calculus What counts as understanding in mathematics ? Is it sufficient to get the right answer to a mathematical problem to 
say that one understands the relevant mathematics. 
 
I would plan a lesson in which students were to find the maximum and minimum values of a given function, a relatively 
simple task. Upon finding the values, students would then be required to justify their responses. This would require 
students to explore the problem further to provide an answer as to why their response must be correct. In general, 
asking why the answer must be correct in addition to what is the correct answer is important for students to examine 
and understand. 

 
4. Approaches to learning 

 
Every IB course should contribute to the development of students’ approaches to learning skills. As an example of how you would do this, choose one topic from 
your outline that would allow your students to specifically develop one or more of these skill categories (thinking, communication, social, self-management or 
research). 
 

Topic Contribution to the development of students’ approaches to learning skills (including one or more skill category) 

All topics. Students will write 1 to 2 quiz questions pertaining to each topic along with a correct response to their questions. This 
would be implemented to help students think about the topics they are studying and provide them the opportunity to 
clearly communicate what they’ve learned by presenting their solutions. The questions would then be collected to 
create a worksheet that is given as an assignment to the entire class. 

 
 



   

 
 
 
 
 
 

 
5. International mindedness 

 
Every IB course should contribute to the development of international-mindedness in students. As an example of how you would do this, choose one topic from 
your outline that would allow your students to analyse it from different cultural perspectives. Briefly explain the reason for your choice and what resources you will 
use to achieve this goal. 

 

Topic Contribution to the development of international mindedness (including resources you will use) 

Calculus (optimization – max 
and min values) 

Create blueprints for a network of  
         1)outdoor commodes with plumbing that utilizes a minimum amount of pipe in order to minimize cost in an area 
that is in need of such facilities. 
         2) power lines that utilizes a minimum amount of wire in order to minimize cost in an area that is in need of such 
facilities. 
         3) water lines that utilizes a minimum amount of pipe in order to minimize cost in an area that is in need of such 
facilities. 
 
Upon completion, students will write a reflection as to why using mathematics to create plans is so important in 
creating effective infrastructure.  
 

 
 
 
 
 



   

6. Development of the IB learner profile 

 
Through the course it is also expected that students will develop the attributes of the IB learner profile. As an example of how you would do this, choose one topic 
from your course outline and explain how the contents and related skills would pursue the development of any attribute(s) of the IB learner profile that you will 
identify. 

 

Topic Contribution to the development of the attribute(s) of the IB learner profile 

Logarithms and exponential 
functions 

Students will use exponential functions and logarithms to determine the sustainability of resources in a given area. They 
will then present the findings of their calculations as if they were presenting the findings to a local government entity in 
charge of making decisions regarding the resources. 

 
 
 
 

7. Resources 

 
Describe the resources that you and your student will have to support the subject. Indicate whether they are sufficient in terms of quality, quantity and variety. 
Briefly describe what plans are in place if changes are needed. 

 

We will have internet access through computer labs and iPads, access to TI-nSpire graphing calculators, and a wealth of resources through text books 
and supplemental text book materials. I also have access to hundreds of problem sets that I’ve created which can be easily amended or edited to 
provide practice for students over nearly all the topics listed in the course outline. 

 
 
 
  



   

 


