
Assessment 1 
 
 

Aim:  To review the use of mathematics in a specialist publication. 
 

Section 1 Choose a journal or a science, business or computing magazine that uses 
mathematics in some of the articles.  Choose a recent edition. 

 
Examples: New Scientist 
 Scientific American 
 Nature 
 Risk 
 Computing Today 
 Economist 
 Business Review Weekly 

 
 Read through one issue in detail and answer the following questions. 
 

(a) Who reads this journal?  Give reasons for your answer using 
examples and quotes from the publication. 

  
(b) What level of mathematical knowledge do you need to 

understand these articles (high school, university, year, level)?  
Give reasons and examples to illustrate your answer. 

 
Section 2    (a)         From the journal choose one article (at least two pages long) 

that uses mathematics.  Write down the referencing details. 
 
                     (b) In about 500 words, write a review of the article for your fellow 

students.  It is useful to include quotes from the article to validate 
your arguments.  Your review should include: 

 
 the aim of the article, 
 to what extent the author has achieved that aim, 
 the audience for the article, 
 how the author uses mathematics, 
 how the author makes use of layout features such as 

diagrams and tables, 
 your personal opinion (with reasons) on the worth of the 

article. 
 
  
Marking:  
 

0 1 2 3    1(a
) 

Your arguments are correct and well supported by 
facts from the journal 

0 1 2 3    1(b
) 

Your arguments are correct and well supported by 
facts from the journal 

0 1      2(a
) 

Your choice of article is excellent 

0 1 2     2(b
) 

Your use of language, spelling, punctuation and 
referencing is correct 

0 1 2 3 4 5 6 2(b
) 

You review fulfils the task in completely satisfactory 
manner 

 
  
 
 



 
 
 
 
Assessment 2 

 
 

Aim:  To develop skills in summarising information from mathematical 
writing. 

 
Section 1: For this task you may be given an article or you may choose one from the 

reading section of this book.  Only read the parts of the article that each 
question requires you to. 

 
(a) Read the title, abstract (if any) and the first and last paragraph.  

Write down the aim of the article in one sentence. 
  
(b) Now skim-read the article.  Write down the three main points of 

the article in three dot points. 
  
(c) Now read the article in detail.  Write a summary of the article for 

your peers in about 100 words. 
  
(d) Imagine that you are writing for students who are about to start 

university.  Write a summary of the article for these students in 
about 100 words. 

 
Section 2: Using the same article, this task requires you to prepare for an oral 

presentation of information. 
  

(a) You are to deliver a 5 minute talk that summarises the article for 
your peers.  List the points you would make and design three 
overhead transparencies to accompany the talk. 

  
(b) Again, you are to deliver a 5 minute talk but this time it is to Year 

12 students.  You will also prepare an A4 page handout to 
accompany your talk.  Here the emphasis is on how to present 
the material in a way that the students will grasp the ideas.  Write 
down how you would deliver the talk, what you would say and 
design the 1 page handout. 

  
 
  
Marking:  
 

0 1     1(a)   The aim is correct 
0 1 2    1(b) The three dot points summarise the content accurately  
0 1 2 3 4  1(c) The content and language of the summary are accurate, 

clear and appropriate for the required audience 
0 1 2 3 4  1(d) The content and language of the summary are accurate, 

clear and appropriate for the required audience 
0 1 2 3 4  2(a)  Your content and overhead transparencies show 

accurate, clear and appropriate preparation for the 
required audience 

0 1 2 3 4 5 2(b) Your method of presentation, content and handout show 
accurate, clear and appropriate preparation for the 
required audience 

 
  



 
 
 
 
Assessment 3 

 
 

 Aim:  To develop skills in comparing styles and language use for similar 
content. 

 
Section 1: For this task you will need two articles on the same or similar topic.  You can 

use the two articles on random numbers (p99) or other articles of interest. 
 

(a) Read the title, abstract (if any) and the first and last paragraph 
for each article.  In one sentence for each article, write down the 
aim of the article. 

  
(b) Now skim read the articles.  Write down the three main points 

from each article. 
  
(c) Now read the articles in detail.  Compare the language and style 

used in the two articles with particular reference to: 
 mathematical level required, 
 the way the author uses mathematics, 
 use of layout features, 
 general and mathematical vocabulary used,  
 aim and audience. 

 
Section 2: Using the same articles, this task requires you to prepare for an oral 

presentation of information. 
  

(a) You are to deliver a 10 minute talk that compares and contrasts 
the ideas of the two different authors.  The audience will be your 
peers.  In two lists, write down the similarities between the two 
authors and the differences. 

  
(b) Now write your talk in point form.  Design computer screens, 

overhead transparencies or handouts to accompany your talk. 
  

 
  
Marking:  
 

0 1 2     1(a)  The aims are correct 
0 1 2 3    1(b) The three dot points summarise the content 

accurately  
0 1 2 3 4 5 6 1(c) The comparisons are clearly made and the 

arguments are backed up by suitable quotes from 
the articles 

0 1 2 3    2(a)  Your lists clearly reflect the similarities and 
differences between the articles 

0 1 2 3 4 5 6 2(b) Your method of presentation and content show 
accurate, clear and appropriate preparation for the 
required audience 

 



 
 
 
 
Assessment 4 

 
 

 Aim:  To develop skills in reading textbooks. 
 

Section 1: For this task you will need several mathematics textbooks covering 
approximately the same content.  You can usually find examples in the 
library.  Choose recent editions. 

 
Examples: Calculus (and Analytic Geometry) Edwards and Penney 
  Thomas and Finney 
  Grossman 
 Differential Equations Edwards and Penney 
   Zill 
  Boyce and DiPrima 

 
(a) Choose three textbooks at a similar level and within your 

mathematical expertise.  Spend about 15 minutes looking 
through each book.  From this brief inspection, state which book 
is the most student-friendly, with reasons. 

  
(b) Textbooks are written for a particular audience.  Who is the 

audience for each of the textbooks you have examined? 
 

Section 2: Using the same textbooks, this task requires you to look more closely at the 
presentation of topics and exercises. 

 
(a) Go to the index and look up the word function.  Find where the 

word is first defined and write down the definition of function 
given in each textbook.  Also note whether any illustrations or 
examples are used to explain the concept. 

  
(b) Following from section 2(a), compare the way the definitions are 

explained in the different textbooks and give your opinion, with 
reasons, as to which is the most successful.  

  
(c) Choose one set of exercises on the same topic in each textbook, 

such as composite functions in the calculus textbooks or any 
appropriate topic in other books.  Look at the balance between 
procedural questions, conceptual questions and applications.  
Work through all the exercises in the section.  Which set of 
exercises best helped you understand the topic?  Why? 

 
Marking:  
 

0 1 2    1(a)   The reasons given support the position taken 
0 1 2 3   1(b) Each audience is correctly identified, with appropriate 

reasons  
0 1 2 3 4 5 2(a) The definitions, illustrations and examples are correctly 

identified 
0 1 2 3 4 5 2(b) The reasons given support the position taken 
0 1 2 3 4 5 2(c)  The reasons given support the position taken 

 
 
 



 
 
 
 
 
Assessment 5 
 
 
Aim:  To explore the use of mathematics in the media. 

 
 For this task, you will examine the use of mathematics in the popular media, 

such as newspapers, popular magazines, television and movies. 
 

(a) Find three (3) uses of mathematics in the media and reference 
your examples clearly. 

  
(b) Briefly describe the aim of each article/program and how the 

mathematics is used to achieve that aim. 
  
(c) Find and document at least one example where mathematics is 

used incorrectly or in a misleading, but not necessarily incorrect, 
way. 

  
(d) Write a letter of about 200 words to the editor or program 

producer describing the mistake or misleading use of 
mathematics and how to correct it.  Use a formal letter format. 

 
 
  
Marking:  
 

0 1 2     (a)   Your examples show a range of mathematical 
situations and are referenced correctly 

0 1 2 3 4   (b) Your explanations of how the mathematics is used 
to support the aim of the article is clear and correct 

0 1 2 3    (c) You have correctly identified an error/misuse, 
described it well and referenced it correctly 

0 1 2 3 4 5 6 (d) Your letter is in an appropriate format, uses 
suitable language and explains the error/misuse 
clearly 

 



 
 
 
 
Assessment 6 

 
 

 Aim:  To develop skills in analysing the use of video for mathematics 
learning. 

 
Section 1: For this task you will need three videos that are used for teaching, learning or 

describing mathematics.  You will need a range of video styles, so choose 
videos that have been produced in different countries or by different 
producers. 

 
  
(a) Look carefully at the packaging and the outside of the video.  

Write down three techniques the producers used to make the 
video appealing.  Write down the audience for each video. 

  
(b) Write down the referencing details for each video. 
  
(c) Watch each video right through.  Write down the three main 

points from each video. 
  
(d) Choose one of the videos and watch it in detail.  Write a 200 

word summary of the content of the video. 
 

Section 2: This section requires you to discuss the use of video in mathematics teaching 
and learning. 

  
(a) In two lists, write down the advantages and disadvantages of 

using video in mathematics learning and teaching. 
  
(b) Write an essay of about 1000 words entitled The Advantages 

and Disadvantages of Using Video in Mathematics Learning and 
Teaching.  You should use an appropriate essay style and 
support your arguments with references to the three videos you 
viewed in Section 1 and other reference material.  Your audience 
is senior high school teachers. 

  
 
  
Marking:  
 

0 1       1(a)  The audiences are correct 
0 1 2      1(b) Referencing details are correct and in 

consistent format 
0 1 2 3     1(c) The three points summarise the video 

accurately 
0 1 2 3 4    1(d) The summary accurately reflects the content 

of the video 
0 1 2 3     2(a)  Your lists clearly reflect the advantages and 

disadvantages of the use of video 
0 1 2 3 4 5 6 7 2(b) Your method of presentation and content 

show accurate, clear and appropriate 
preparation for the required audience 

 



 
 
 
 
Assessment 7 

 
 

 Aim:  To develop skills in mathematical vocabulary and use of specialised 
terms. 

 
Section 1: For this task you will need to visit the library and find an elementary book on 

proof and proof techniques. 
 

  
(a) Write down the referencing details of the book. 
  
(b) Write down formal definitions for the terms: theorem, corollary, 

lemma, proposition, hypothesis, conjecture, proof. 
  
(c) In the book you are using, another textbook or from your 

experience, write down examples that illustrate each of the terms 
in 1(b). 

  
(d) Imagine that you are teaching a class of first year university 

students.  Prepare a 1 page handout for these students so that 
they will understand the meanings of each of the words in 1(b) 
and the connections between them.  You can use diagrams or 
examples or whatever means you feel is most effective to teach 
the meanings of the words. 

 
Section 2: This section requires you to discuss the difference between the use of 

language in mathematics and in natural English. 
  

(a) Write down 10 words, such as point and focus, that are used in 
natural English and in mathematics. 

  
(b) In about 500 words, describe the difference in the way these 

words are used in mathematics in comparison with the way they 
are used in natural English. 

  
 
 
Marking:  
 

0 1       1(a)  The reference details are correct 
0 1 2 3     1(b) The definitions are correct 
0 1 2 3     1(c) The examples clearly illustrate each term 
0 1 2 3 4 5 6 7 1(d) The handout demonstrates clear 

understanding of the terms, the connections 
between them and effective communication of 
the meanings 

0 1 2      2(a)  Your list is correct 
0 1 2 3 4    2(b) Your description clearly illustrates the 

differences between the use of words in 
natural English and in mathematics 

 



 
 
 
 
Assessment 8 

 
 

 Aim:  To develop comprehension skills. 
 

 For this task you will need to read the following passage based on an article 
by Dr John Finnigan, Environmental Science, CSIRO. 
  
(a)  The author makes a distinction between a model and a theory. 

Based on the article, but in your own words, describe the 
difference between a model and a theory. 

  
(b)  Who is the audience for this article?  Illustrate your answer with 

reference to the article. 

(c)  Imagine you are giving a 5 minute talk on Mathematics in 
Environmental Science  based on this article.  You will use three (3) 
overhead projector transparencies.  Draw three transparencies and 
list what you would put on the transparencies.  

 
MATHEMATICS IN ENVIRONMENTAL SCIENCE 

When models took over from theories 
Dr John Finnigan 
(Abridged version) 
 
What is Environmental Science? 
Most of the natural sciences have something to say about the environment.  Since the 1950s, 
however, in step with rising public concern over environmental problems, the term 
‘environmental science’ has come to describe a discipline with a distinct characteristic of its 
own.  Many environmental problems are now seen to be caused by our focussing on just one 
of the web of processes that operate in the biosphere whilst ignoring the rest - often with 
disastrous consequences.  For example the use of pesticides and herbicides led to the 
‘Green revolution’ of the 50s and 60s but their unforeseen impacts on the food chain have 
caused massive damage.  So the first characteristic of environmental science is that it is 
‘holistic’, bringing together traditional disciplines like biology, meteorology, hydrology, 
chemistry, physics and many more to understand the workings of the environment as a 
whole. 
 
We can define environmental science then by its characteristic marks: it is interdisciplinary, it 
is prepared to deal with real rather than ideal situations and it is predictive.  What role does 
mathematics play in a science like this?  Well at a certain level it provides a natural tool kit, 
allowing us to organise observations with statistical methods and manipulate the averages we 
obtain but it is much more interesting to ask whether it also plays the deeper and rather 
mysterious role that it plays in the quantitative natural sciences. 
 
Simple theories and complex models 
Predicting the spread of smoke or gas from a chimney stack or some other industrial source 
is an element of many environmental impact assessments.  The mathematics of the way the 
smoke plume spreads were first worked out by the Cambridge physicist G.I. Taylor in 1921. 
This theory predicted three things: close to the chimney the smoke plume spreads rapidly in 
proportion to the distance from the chimney; further downstream it spreads more slowly, as 
the square root of distance in fact; and the average concentration, or probability of 
encountering a puff of smoke as one moves across the plume, follows a Gaussian or bell 
shaped curve.  This theory of diffusion has been confirmed by innumerable experiments and, 
with modifications to account for the variations of the real atmosphere, it is widely used to 



predict air pollution.  It is called the Gaussian plume model.  An Australian version called 
‘Ausplume’ is the standard used by most State Environmental Protection Agencies and in the 
USA versions are even written into law. 
 
G.I. Taylor’s theory illustrates very well three characteristics of predictive theories applied to 
the environment.  First of all, it deals with statistical measures, not instantaneous values of 
wind speed or smoke concentration but the average levels of fluctuation.  Statistical 
techniques smooth irregular real-world phenomena into something mathematics can operate 
on.  Secondly, the theory predicts only the probability of the occurrence of smoke at a 
particular place.  Predicting the probability rather than its exact appearance is the nature of 
environmental science.  Finally, the theory was derived by writing differential equations - 
relationships between the rates of change of properties, in this case statistical measures and 
probabilities, and then solving them to get predictions that could be tested against 
experiment. 
 
Modelling the spread of a chimney plume is a well defined problem that barely meets the 
specifications of environmental sciences as we have defined them.  At the other end of the 
spectrum lies the problem of predicting the response of climate to increases of infra red 
absorbing ‘greenhouse gases’ in the atmosphere.  The methods used to make such 
predictions have many of the characteristics of G.I. Taylor’s plume spread theory but some 
important new elements are added.  It is still a question of solving differential equations, but to 
the ones that describe the motion of the atmosphere and oceans on a global scale as well as 
their absorption and response to solar heating are added equations for the interaction of 
biosphere and climate. 
 
Testing the theory or validating the model? 
Our climate prediction schemes, therefore, contain well tried equations combined with simpler 
descriptions of poorly understood phenomena.  They are solved on massive digital computers 
and the outputs are probabilities of various statistics like the summer and winter 
temperatures, rainfall, wind speeds and so on.  Obviously there are similarities with the 
simple plume theory but also strong differences.  In fact the difference is emphasised by 
calling our climate prediction scheme a model, not a theory.  Originally synonymous, these 
terms have now acquired distinct meanings.  This is illustrated best in the way we test our 
predictions.  For the smoke plume it is a relatively simple matter to measure the precise 
quantities predicted by the theory, the statistics of plume concentration and spread.  For the 
Global Climate model it is not so straightforward. 
 
 To confirm the accuracy of the climate model we compare its output with the observed 
climate.  Of course we have no control over our experimental data, we cannot rerun the last 
hundred years of climate over and over again to get accurate statistics so we are reduced to 
comparing the statistics of our model output with the one set of climate measurements we do 
have.  Personal judgements play a much greater role than scientists would like in deciding 
whether the model has been ‘validated’ in these circumstances.  Indeed, we assume that if 
the central equations upon which the model is based are close to the exact equations, then 
their solution, approximated on the digital computer, will behave like the real climate.  
 
Lest anyone think I am being too hard on climate models let me say that they do contain 
some of the best environmental science we have assembled, and our confidence in their 
basic structure is bolstered by the fact that they perform extremely well when used to predict 
weather a few days in advance rather than climate a hundred years hence.  To put it into 
perspective, their predictive power is at least an order of magnitude better than the economic 
models that our governments use daily to set the country’s financial course. 

  
Marking:  
 

0 1 2 3     (a)   You clearly show that you understand the 
author’s definition of a model and a theory 

0 1 2      (b) The audience is correct and well documented 
0 1 2 3 4 5 6 7 (c) The three overhead transparencies reflect 

good comprehension of the content and are 



good preparation for a talk 



 
 
 
 
Assessment 9 

 
 

 Aim:  To develop skills in the comprehension and language of proof. 
 

 For this task you will need to read the following two theorems carefully. 
 

Theorem 1:  (Maximum-minimum theorem) 
If ƒ is continuous on [a, b], then ƒ takes on both a maximum value M and a 
minimum value m on [a, b]. 
 
Theorem 2:  (Rolle’s theorem) 
Let ƒ be differentiable on (a, b) and continuous on [a, b].  If ƒ(a) and ƒ(b) are 
both 0, then there is at least one number c in (a, b) for which  ′ =f c( ) .0
 
Proof of theorem 2. 
Case 1.  (ƒ( x ) =0 for all x  in [a, b]).  If ƒ is constantly 0 on [a, b], then the 
result is obvious. 
If ƒ is not constantly 0 on [a, b],  then either ƒ takes on some positive values 
or some negative values.  
Case 2. (ƒ( x )>0 for some x  in  (a, b)).  Since ƒ is continuous on [a, b], then 
at some point c of [a, b], ƒ must take on a maximum value (Theorem 1).  This 
maximum value, ƒ(c), must be positive.  Since ƒ(a) and ƒ(b) are both 0, c 
must lie in the open interval (a, b) and therefore ′f c( )  exists.  Now  
cannot be greater than 0 and it cannot be less than 0 because that would 
imply that ƒ takes on values greater than ƒ(c).  We conclude therefore that 

 

′f c( )

′ =f c( ) .0
Case 3. (ƒ( x ) <0 for some x in  (a, b)).  Similar to Case 2. 

 
 

(a) What do we call Theorem 1 in relation to Theorem 2? 
  
(b) What is the hypothesis in Theorem 2? 
    
(c) Explain why we needed three cases to prove this theorem. 
   
(d) Write out the proof of Case 3 in detail, giving reasons for each 

step. 
 

  
Marking:  
 

0 1       (a)   The relationship is correct 
0 1       (b) The hypothesis is correct 
0 1 2 3     (c) The three cases are adequately explained 
0 1 2 3 4 5   (d) Case 3 is correct 
 



 
 
 
 
Assessment 10    Mini-conference 

 
 
Aim: To develop skills of oral and written presentation and working in groups. 
 
 This task is a group assessment.  It is suitable for groups of up to 25 people.  

For smaller groups, you may allow for a 10 minute presentation but it is 
important that the conference last at most three hours including breaks.  You 
will be assessed on your individual work and on your group work.  This is a 
long-term assignment and needs at least 6 weeks for adequate preparation. 

 
Section 1: Group tasks.  Organising the mini-conference. 
  

(a) Elect or assign a group leader, deputy and editor.  Decide on 
their roles. 

(b) Assign a date and time for the conference.  Book rooms. 
(c) Choose a conference topic.  This should be a joint decision of 

members of your group.  You can choose a topic such as 
Mathematics in Games or choose a book such as The Crest of 
the Peacock (Joseph, G.G., 1989).  Your lecturer or group leader 
may assign a topic. 

(d) Work together to split the topic into smaller parts suitable for 
individual work.  Each person will have a subtopic for their paper 
and presentation.  Check that there will be little or no overlap. 

(e) Decide on editorial guidelines for the layout and referencing of 
papers and abstracts. 

(f) Allocate referees for papers.  Each person will referee two 
papers. 

(g) Decide on a timetable for completion of papers and abstracts 
and keep to the deadlines. 

(h) Give abstracts to the editor. 
(i) Organise an agenda for the conference and appoint chairpeople 

and timekeepers. 
(j) Organise rooms and equipment.  Do you need overhead 

projectors, slide projectors, videos, computers and so on? 
(k) Invite special guests and organise refreshments (if desired). 
(l) Last-minute checks on equipment and rooms. 

 
Section 2: Individual tasks. 

  
(a) Present a 5 minute conference paper. 
(b) Write a 1500 word paper to accompany the presentation.  You 

will need to use appropriate academic writing style and include at 
least three references. 

(c) Write an abstract of 200 words maximum.  This will be printed 
and distributed with the conference agenda. 

(d) Referee draft papers of two people in your group.  Comments 
can be written on their papers.  As the refereeing will be 
assessed, copies of the draft paper with your comments are 
handed to your marker. 



 
 
 
  
Marking:  
 

Conference organisation  (Group mark) 
0 1 2       The choice of topic is excellent 
0 1 2       

 
The organisation of the topic and sub-topics 
work well 

0 1 2       
 

The timing and links between speakers work 
well 

0 1 2 3      
 

The conference style for papers and abstracts 
is good 

0 1 2 3      
 

The group works well together 

 
Conference presentation 2(a)  (Individual mark) 
0 1        Your presentation is within the set time limits 
0 1 2       Your presentation shows careful preparation 
0 1 2 3      Your presentation is appropriate for the 

audience 
0 1 2       Use of equipment is appropriate 
0 1 2       Good use of eye contact and body language 
0 1        Aids are readable 
0 1        Voice is audible 
0 1 2 3      Your mathematics is correct 
0 1 2 3      Your presentation is effective 
0 1 2       Your presentation is entertaining 
 
Conference paper and abstract 2(b) and 2(c)  (Individual mark) 
0 1 2       The title and abstract describe the paper well 
0 1 2       The style of the abstract and paper follows the 

agreed format 
0 1 2       The structure of the paper is appropriate 
0 1 2       The referencing is correct and consistent 
0 1 2 3 4 5 6 7 8 The content of the paper is well researched, 

accurate and informative  
0 1 2       The paper communicates effectively 
0 1 2       Your use of layout, language, spelling and 

punctuation is correct 
 
Refereeing 2(d)  (Individual mark) 
Please hand in the papers that you refereed with your comments 
0 1 2 3 4     Your comments were appropriate (Paper 1) 
0 1 2 3 4     Your comments were appropriate (Paper 2) 
 
 


