
Graphical Transformations with Year 9 and Texas Calculators 
At ATM conference (Chester) two teachers decided to work together in the classroom. The 
first meeting in November was used to establish: 
• the school 
• the class 
• the activity 
Year 9 at Cheshunt School was decided upon and the topic would be graphs. If we could 
borrow a set of Texas TI-83 plus during January 2002 we would be able to follow the 
departmental plan to look at graph identification in Key Maths. 
 
A logical starting point was established: using the calculators to explore the straight-line 
graphs using the families: 
 
y = mx
y = x + c
y = mx + c

 

We prepared screen shots using the computer-connector and TI-software .  

 
These allowed easy plotting from the calculator screen and the students used TRACE to 
find the co-ordinates of particular points. TRACE shows clearly that there is an infinite set 
of points on a line and dismisses a false perception of a graph only having points with 
integers co-ordinates. 
 
The students were very involved with the activity and were interviewed about their 
thoughts: 
“What comment can you make about the value of m ?” 
“What can you say about the value of c?” 
“Can you make the screen show these sets of lines?”  

 



The first lesson ended on that note and there were murmurs of “….can we use the 
calculators next lesson, Miss?” 
After a review of the key features of the straight line graphs we established the 
vocabulary needed: 
• intercept on the y − axis 
• gradient 
and then we moved on to the families of parabolas: 
y = ax2

y = x2 + b
 

Again the students were interviewed after some minutes during which they had responded 
to the instruction: 
 
“Complete the statement in you own words. 
*As the value of a  ___________. *” 
This led to a variety of responses:  
“As the value of a  goes up the curve steepens and curls”; 
“The value of a  determines how steep the curve is, as the value of a  goes up the line gets 
steeper”; 
“As the value of a  goes up the steeper the image gets”. 
 
The investigation continued as we focused on b , the instruction was: 
 
“Complete the statement in you own words. 
*As the value of b  ___________. *”  
This led the students to making statements such as: 
 
“The value of b  is the lower number”; 
“The value of b  determines how high the loop meets the y − axis ”; 
“The value of b  determines how high up the y − axis  the intercept of the parabola is” 
How can we reflect parabolas in the x − axis? 
 

 
After these two lessons: 
• the first on straight lines and  
• the second on parabolas  
the next two lessons were taken for looking at related SATs questions and the graphs of 
some other curves.  



y =
1
x

y = x3

 

Some time in each of these lessons was spent without the calculators and then they were 
used to help comparisons to be made. 
 
The final lesson was targeting translations of graphs and the equations of the resulting 
graphs. The vehicle was straight lines and parabolas. 
“If the line y = 2x  is translated to pass through (0,5)  
What is the equation of the new line?” 
“If the line y = 2x  is translated to pass through (5,0)  
What is the equation of the new line?” 
Through these questions the idea of replacing the variable x  by (x + 5) was established as 
a way of recording a translation along the x − axis , parallel to the y − axis . As parabolas 
were translated the method became more familiar to the students and the final part of the 
lesson was a challenge to  obtain a screen shot. This had been prepared from  of the 
parabolas: 
 
y = (x + 5)2

y = (x − 5)2

y = −(x + 5)2

y = −(x − 5)2

 

The majority of students had obtained the image after 3 minutes. 
  
Working in pairs and using the calculators for a few lessons (5 hours)  this Year 9 class 
gained a familiarity with algebraic graphs, which is more usual in older students. More 
importantly, perhaps, they enjoyed the challenge of “Can you get your calculator screen to 
look like this”. The manual process of drawing graphs is slow and often interferes with 
gaining this level understanding.  
All this without moving from the classroom! Thank you Texas for your generous loan scheme 
that helps us to move mathematics from the desiccated regions of target setting to the 
rich pastures of excitement. 
 
Christine Atkinson and Claire Beckett 
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The work that went into the research, production and preparation of 
this document has to be supported somehow. 
ATM receives its financing from only two principle sources: 
membership subscriptions and sales of books, software and other 
resources. 

 
Membership of the ATM will help you through  

 
• Six issues per year of a professional journal, which focus on the learning and teaching of 
maths. Ideas for the classroom, personal experiences and shared thoughts about 
developing learners’ understanding. 

• Professional development courses tailored to your needs. Agree the content with us and 
we do the rest.  

• Easter conference, which brings together teachers interested in learning and teaching mathematics, with excellent 
speakers and workshops and seminars led by experienced facilitators.  

• Regular e-newsletters keeping you up to date with developments in the learning and teaching of mathematics. 
• Generous discounts on a wide range of publications and software. 
• A network of mathematics educators around the United Kingdom to share good practice or ask advice. 
• Active campaigning. The ATM campaigns at all levels towards: encouraging increased understanding and enjoyment 
of mathematics; encouraging increased understanding of how people learn mathematics; encouraging the sharing 
and evaluation of teaching and learning strategies and practices; promoting the exploration of new ideas and 
possibilities and initiating and contributing to discussion of and developments in mathematics education at all 
levels.                                                                                                                                                                   

• Representation on national bodies helping to formulate policy in mathematics education. 
• Software demonstrations by arrangement.   
 
Personal members get the following additional benefits:  
 
• Access to a members only part of the popular ATM website giving you access to sample materials and up to date 
information.  

• Advice on resources, curriculum development and current research relating to mathematics education.  
• Optional membership of a working group being inspired by working with other colleagues on a specific project. 
• Special rates at the annual conference 
• Information about current legislation relating to your job.  
• Tax deductible personal subscription, making it even better value  
 
Additional benefits 
 
The ATM is constantly looking to improve the benefits for members. Please visit www.atm.org.uk regularly for new 
details. 
 

LINK: www.atm.org.uk/join/index.html 


