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Abstract
This article introduces and explains a computer algebra system 
(CAS) wxMaxima for Calculus teaching and learning at the 
tertiary level. The didactic reasoning behind this approach is the 
need to implement an element of technology into classrooms to 
enhance students’ understanding of Calculus concepts. For many 
mathematics educators who have been using CAS, this material is 
of great interest, particularly for secondary teachers and university 
instructors who plan to introduce an alternative CAS into their 
classrooms. By highlighting both the strengths and limitations of 
the software, we hope that it will stimulate further debate not only 
among mathematics educators and software users but also also 
among symbolic computation and software developers.
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GeoGebra (for interactive pure mathematics and algebra), wherever 
the latter is kind of well-known globally among arithmetic educators.

Apart from being free and straightforward to put in, Maxima is 
additionally updated incessantly. Currently, Maxima will run natively 
while not emulation on the subsequent in operation systems Windows, 
Mac OS X, Linux, Berkeley software system Distribution (FreeBSD), 
Solaris, and robot. associate feasible file are often downloaded from 
Maxima’s web site. specially, the installation file for Windows OS 
is out there for transfer at associate ASCII text file software system 
community resource SourceForge. One will merely double-click 
the feasible file and follow the instruction consequently. when 
the installation is completed, the software system is prepared to be 
launched. the complete method takes but 3 minutes in total, counting 
on the web association speed.

This software system is introduced as a result of it’s free and below 
the GPL. As a comparison, the entire combined price for buying 3M 
software system is nearly USD 5500 for an academic license. though 
the expenditure for private and student licenses square measure a lot 
of less than those for industrial and skilled licenses, for colleagues 
and practitioners in several developing countries, the value continues 
to be thought-about to be expensive. Having this in mind, we have 
a tendency to promote associate ASCII text file software system that 
edges many of us World Health Organization have restricted resources, 
significantly in less affluent countries.

For teaching and learning arithmetic, Maxima is fairly accessible 
by many of us. though SageMath is in style among university professors 
for teaching Calculus and algebra because of its easy cloud, the server 
is very slow, significantly if one makes an attempt to access it from 
a developing country with modest web property. SageMath are often 
downloaded and put in domestically, however it’s a large file. Thus, 
it’s another hindrance for several colleagues in developing countries.

In what follows, we have a tendency to cowl a literature study on 
Maxima for teaching and learning. A study from Malaya suggests 
that students World Health Organization square measure exposed to 
Maxima whereas learning Calculus had a considerably higher tutorial 
performance as compared with the cluster that followed a standard 
pedagogy, and showed far better much better|a higher|a stronger|a a 
lot of robust|an improved} motivation and more confidence towards 
the topic. Another example comes from European country, wherever 
García et al. planned to interchange Derive victimization Maxima. 
Díaz et al. analyzed the role of Maxima in learning algebra within 
the context of learning on the premise of competencies. Fedriani 
and Moyano planned victimization Maxima in teaching arithmetic 
for business degrees and Alevel students. The authors additionally 
given a report of the most strengths and weaknesses of this software 
system once employed in the room. In addition, the CAS wxMaxima 
is employed for coaching future arithmetic academics in Ukraine.

Advanced arithmetic can even be explored victimization Maxima, 
as incontestable by Dehl. a brand new chance for interactive teaching 
in engineering module victimization Maxima was mentioned by 
Žáková. There additionally exist free Calculus electronic textbooks 
incorporating wxMaxima developed by Zachary Hannan from 
Solano junior college, Fairfield, California. These books may actually 

Introduction
A computer algebra mathematics system (CAS) could be a program 

which will solve mathematical issues by rearranging formulas and 
finding a formula that solves the matter, as critical simply outputting 
the numerical price of the result. Maxima could be a full-featured 
ASCII text file CAS: the software system will function a calculator, 
give analytical expressions, and perform symbolic manipulations. 
what is more, it offers a variety of numerical analysis strategies for 
equations or systems of equations that otherwise can not be resolved 
analytically. It will sketch graphical objects with glorious quality.

wxMaxima could be a document-based graphical computer 
programme (GUI) for the CAS Maxima. It permits America for 
victimization all of Maxima’s functions. in addition, it provides 
convenient wizards for accessing the foremost ordinarily used 
options, as well as inline plots and easy animations. just like Maxima, 
wxMaxima is freed from charge, and it’s discharged and distributed 
below the terms of the antelope General Public License (GPL). this 
permits for everybody to switch and distribute it, as long as its license 
remains unmodified during this article, we have a tendency to use the 
term “wxMaxima” a lot of typically, however the terms “Maxima” and 
“wxMaxima” are often used interchangeably.

Maxima is totally different from different well-known questionable 
3M mathematical software system (Maple, Matlab, Mathematica), as 
they’re industrial and one has to purchase a license before victimization 
them. Different ASCII text file arithmetic software system embrace 
Axiom, Reduce, SageMath, Octave and Scilab (both square measure 
for numerical computation), R (for applied math computing), and 
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be adopted into Calculus lecture rooms. Currently, Hannan is 
functioning on PreCalculus, Multivariable Calculus (MVC), algebra, 
and Differential Equations textbooks that utilize the software system. 
Thus, we have a tendency to hope to envision a lot of Maxima-based 
arithmetic textbooks, and this is often excellent news for arithmetic 
educators World Health Organization have an interest in embedding 
technology and CAS into their lecture rooms.

Beyond arithmetic, some authors used Maxima with success in 
mechanics and Chemistry. specially, for associate economical path in 
understanding Maxima, the latter provides a radical introduction to 
exploiting Maxima with the main focus on utilizing the wxMaxima 
interface. Woollett provided a series of instructional notes on Maxima. 
Designed for brand spanking new users, significantly Windows 
customers, the notes embrace some nuts-and-bolts suggestions for 
operating with the CAS. Puentedura designed a Maxima tutorial 
progress for enhancing and remodeling the training method in 
science and arithmetic. He known that the CAS has a minimum of 3 

essential roles: as a number-crunching calculator, as a tool for paper-
and-pencil symbolic mathematical derivation, and as a pressman.

The list of literature reviews given higher than is by no means 
that thorough. whereas the literature offers voluminous materials on 
wherever wxMaxima will remarkably perform, what it will and can’t 
do isn’t entirely clear once it involves teaching Calculus victimization 
the software system. This text fills the gap in human–computer 
interaction, each within the technological and education senses. 
what is more, by light the software’s limitations, we have a tendency 
to hope to stimulate additional discussion among the symbolic-
computation and mathematics-education communities on the way to 
remedy the case, maybe by either providing other ways in problem-
solving or by up the technological aspects of the CAS itself. From a 
education purpose of read, the students’ feedback that was obtained 
when implementing wxMaxima in teaching and learning for multiple 
semesters may shed light-weight on its accessibility, digital natives’ 
interaction with technology, and uncover a far better manner of 
teaching with technology. 
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