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Exam mode
This mode restricts access to 

Memory mode, Program mode, 
eActivity, vector commands, 

Program commands( W(output 
command), : (multi-statement 

command), l(carriage return) ), 
E-CON3 mode, data transfer, 
add-in applications, add-in 
languages, storage memory 

access, user name editing, so 
these modes and functions are 

not available during exams.



we have a problem
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https://www.youtube.com/watch?time_continue=8&v=CAkMUdeB06o


2015 Report (Australia)

Kissane, B., McConney, A., & Ho, K.F. (2015, December). Review of the use of 
technology in Mathematics education and the related use of CAS calculators in 

external examinations and in post school tertiary education settings. Perth, WA: 
School Curriculum and Standards Authority. 



• Empirical research summaries have 
consistently suggested that the use of graphics 
calculators and CAS calculators by secondary 
school students can result in improvements in 
conceptual understanding in mathematics, 
although the improvements are modest and 
depend on the extent to which teachers and 
students make effective classroom use of them. 
Definitive large-scale studies on the 
effectiveness of sound use of CAS in secondary 
schools are not yet available. 
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• In practice, CAS calculators have often been 
used to replace traditional procedures more 
than they have been used to enhance students’ 
conceptual understanding. 
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• Research and careful analysis have highlighted 
some of the challenges of effective use of CAS in 
particular, requiring careful consideration of 
the nature of algebra and calculus especially in 
both CAS and non-CAS environments, and 
developing suitable expertise by both students 
and teachers to integrate the tools 
appropriately. 
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• Since it has become a common practice for 
students to be assessed both with and without 
access to technology when CAS is used, the use 
of CAS has been recognised as creating special 
difficulties for the assessment of student 
learning, especially in timed examinations. 
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• In the case of the five Western Australian 
universities, neither CAS calculators nor 
graphics calculators are systematically used 
for instruction in first year mathematics 
classes, and technology use in assessment is 
mostly confined to scientific calculators.
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• This situation is well-known to many local 
teachers, who often interpret it as an argument 
against the use of these technologies in school 
mathematics. 
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• Mathematics teachers in local universities are 
generally unfamiliar with the use of CAS 
calculators or graphics calculators as learning 
tools, do not use them for teaching purposes 
and regard them only as computational 
devices. 
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• Both the existing Mathematics syllabuses 
(concluding with Year 12 in 2015) and the new 
syllabuses (starting with Year 11 in 2015) 
explicitly recognise roles for technology. In 
each case, however, there is very little specific 
advice and guidance offered to readers to 
clarify in any detail how that technology might 
be used for teaching, for learning or for 
assessment. 
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• In particular, there seems to be no substantial 
advice offered regarding the use of the 
computer algebra capabilities that distinguish 
CAS calculators from their predecessors, 
graphics calculators. 
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• Study of recent examination papers in 
mathematics reveals that there are typically 
few questions that require students to use CAS 
calculator capabilities for efficient solutions 
(especially for lower level courses) and that 
there are also questions for which use of a CAS 
calculator would be inadvisable or even 
inappropriate. 

2015 Report (Australia)
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Problems using CAS in a 
school setting

PAUL DRIJVERS (2000) 
STUDENTS ENCOUNTERING OBSTACLES USING A CAS



Problems using CAS in a 
school setting

The co-emergence of machine techniques,  
paper-and-pencil  techniques, and theoretical reflection:  

A study of CAS use in secondary school algebra 
Carolyn Kieran, Paul Drijvers (2006)

The need to make sense of the CAS outputs, and the 
ability to coordinate these with existing theoretical 
notions and paper-and-pencil techniques, was 
fundamental to the students’ theoretical and paper-
and-pencil-technical progress.
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The co-emergence of machine techniques,  
paper-and-pencil  techniques, and theoretical reflection:  

A study of CAS use in secondary school algebra 
Carolyn Kieran, Paul Drijvers (2006)

However, the students did not manage all of this on 
their own, even with the aid of the CAS. The teacher 
was essential to the process. The students clearly 
experienced difficulties at times, but they were not 
abandoned in these situations. 
Without the teacher orchestrating the theoretical and 
technical development of the task situation, and 
asking key questions at the right moment, the 
advances made by the students would likely have been 
less dramatic.



Problems using CAS in a 
school setting

MICHÈLE ARTIGUE (2002) 
LEARNING MATHEMATICS IN A CAS ENVIRONMENT: 

THE GENESIS OF A REFLECTION ABOUT INSTRUMENTATION 
AND THE DIALECTICS BETWEEN TECHNICAL AND 

CONCEPTUALWORK

Graphic calculators have allowed the introduction 
of families of functional objects, but the mathematical 
work involved tends to be situated at a graphical level. 
CAS allows the connection of such graphical work with 

symbolic work, so that regularities graphically 
observed can be proved in a symbolic way.
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MICHÈLE ARTIGUE (2002) 
LEARNING MATHEMATICS IN A CAS ENVIRONMENT: 

THE GENESIS OF A REFLECTION ABOUT INSTRUMENTATION 
AND THE DIALECTICS BETWEEN TECHNICAL AND 

CONCEPTUALWORK

…research carried out up to now, allows us to better 
understand: 
• the difficulties of the effective integration of CAS into 
mathematics teaching; 
• some of the possible reasons for the success of some 
of our experiments and the failure of others;



ENO TÕNISSON (2017) 
Differences between Expected Answers and the 

Answers Offered by Computer Algebra 
Systems to School Mathematics Equations

University of Tartu 
Tartu, Estonia
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• while many answers offered by CAS 
(CAS answers) do not differ from the 
answers expected in a school context 
(school answers), there are some 
exceptions.
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CAS and visions
Main Visions are: 

• to make a CAS very intuitive to use. Teachers 
and students should not waste time in getting 
lost by considering technical details. 

• to develop and to find new possibilities for 
teaching and learning mathematics which are 
based on the power of a CAS.

What is Happening with CAS in Classrooms? 
Example Austria 

 Josef Böhm, ACDCA, Austria (2007)



CAS and visions

Main Visions are: 

• to integrate the various technologies which 
are important for math education: CAS and 
Dynamic Geometry, Spreadsheet, Statistics 
Package, Probes, Text processing, 
Programming, CAD, Portability  into web 
formats.

What is Happening with CAS in Classrooms? 
Example Austria 

 Josef Böhm, ACDCA, Austria (2007)



CAS and visions

Main Visions are: 

• to find some agreement about basic 
knowledge, basic skills, basic concepts. Which 
amount is indispensable without CAS?

What is Happening with CAS in Classrooms? 
Example Austria 

 Josef Böhm, ACDCA, Austria (2007)



Future needs

• Teacher/Faculty preparation 

• (powerful and more realistic) 
Mathematics models with CAS 

• Which basic algebra 

• Integration of numerical, graphic and 
symbolic 

• Which new pitfalls



to understand really the practical 
connections of Algebra and CAS in 

school in the 21st century
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