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Descriptive Geometry and Perspective in a Unified Way with GeoGebra 
Anderson Mayrink da Cunha 

Universidade Federal Fluminense – Brasil 

Some students of descriptive geometry have difficulties in spatial visualization of objects represented in its two adjacent views. The 
construction of perspective drawings (using only parallel projections) is useful in the spatial visualization of two views, in this case. 
We believe that the teaching of descriptive geometry and perspective at the same time helps student's spatial understanding and 
makes perspective more familiar. GeoGebra allows the creation of 3D objects from the two views of descriptive geometry in a new 
3D graphics view. However, in this presentation we propose the use of GeoGebra in the visualization of objects in two views of 
descriptive geometry and also in perspective of a unified mode, in only one GeoGebra graphics view. We use a new visualization 
mode in which, instead of positioning the observer in space, we choose the direction and size of the projected 3D orthonormal basis. 
Moving these axes, we can keep the two views of descriptive geometry or change to parallel projections like axonometry, isometry, 
cavalier perspective, military or cabinet projections. Some GeoGebra worksheets made with this technique explaining features of 
points, lines, planes, descriptive methods and polyhedra can aid in the spatial understanding of students as well as in learning the 
construction of a perspective view. 

 

GeoGebra for All: Using GeoGebra in School Students Education and in Teacher 
Training as Well  

Daniela Mendes Vieira da Silva 
Universidade Castelo Branco – Brasil 

This presentation aims to discuss the multiple possibilities of GeoGebra in education. For this work we present an approach, in 
which we present GeoGebra Community to our school and teacher training students and invite them to join us. In one hand, we 
discuss and present some examples about GeoGebra hole in our school students math learning; in other hand, we discuss about its 
use in our teacher (in-service or undergraduating students) training. To finish this presentation, we discuss these two approaches 
looking for connections with them. As a conclusion of this work we observe that GeoGebra improve the Math Learning of all people 
engaged, and that be a member of a global community connect all this people and allow to everyone to contribute with math learning 
off all people in all places.  
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Teaching the Newton's Method with GeoGebra  
Dênis Emanuel da Costa Vargas 

Instituto Federal do Sudeste de Minas Gerais - Campus Rio Pomba – Brasil 
Newton's method (also known as the Newton–Raphson method) is a well-known method for finding successively better 
approximations to the roots (or zeroes) of a real-valued function. The Newton's method in one variable is implemented as follows: 
it starts with a function f defined over the real numbers x, the function's derivative f ′, and an initial guess x0 for a root of the function 
f. A better approximation x1 is, geometrically, the intersection of the x-axis and the tangent of the graph of f at (x0, f (x0)). The process 
is repeated until a sufficiently accurate value is reached. Due to the educational resources of GeoGebra, it has become an excellent 
software in teaching and learning of the Newton's method. Thus, an application of the Newton's method was created in GeoGebra. 
In it, the Newton's method numeric sequence was generated in the spreadsheet and the points were displayed in the 2D window 
showing convergence or not, according to each case. In a classroom experiment it was possible to show the conditions of 
convergence through several examples. In the students’ opinions, GeoGebra proved to be an important software in the Newton's 
method teaching and learning, enhancing the numerical and graphical relationship in a more dynamic way when compared to 
traditional teaching. In addition, GeoGebra also proved to be a great resource for students who do not know computer programming 
(very commonly found in Brazilian initial preparation of Mathematics teachers).  

 

A Study of the Normal Distribution Model with The Calculation of Integrals using  
The Software GeoGebra 

Fernando Gonzales Tavares and Celi Espasandin Lopes 
Universidade Cruzeiro do Sul – Brasil 

This study presents a dynamic and objective way of studying the Normal Distribution with support of integral calculus using 
GeoGebra software. The Normal Distribution model describes a series of natural, physical and financial phenomena being 
significant for the study of Statistics. Normal Distribution is one of the most important statistical distributions, it is also known as 
Gaussian or Gaussian Distribution. It is characterized by the mean and standard deviation parameters, its curve is bell-shaped and 
symmetrical in relation to its mean. The methodology used consists of working with a problem situation involving Normal 
Distribution and obtaining a solution using the usual procedures with the tables of the standard normal distribution and compare 
with the solution obtained using the concepts of differential and integral calculus associated to the use of GeoGebra. In order to use 
the normal curve in problem solving it is necessary to learn the meaning of the expression "area under the normal curve" using 
GeoGebra. This software, with its interactive visualization windows, allows you to reach solutions with more agility and better 
understanding of the concepts. It becomes possible to "feed" the spreadsheet with the variables data, and then plot the curve in the 
graphical display area and display the results in the algebraic display window. Through the windows of visualization of GeoGebra 
can present several records of the mathematical object under study, providing a broad view on the problem and its solution. The 
calculation of probabilities of the Normal Distribution model, using integrals, through GeoGebra, is an opportunity to promote an 
interdisciplinary activity in order to interconnect Statistics with Differential and Integral Calculus.  

 

GeoGebra in The Initial Teachers of Mathematics Education and Continuing Training: 
Teaching, Research and Extension 

Gilmara Teixeira Barcelos, Silvia Cristina Freitas Batista,  
Larissa de Sousa Moreira and Ameckson de Souza Ferreira  

Instituto Federal de Educação Ciência Tecnologia Fluminense – Campus Campos Centro – Brasil 
GeoGebra’s potencial to support the mathematical knowledge construction is unquestionable. However, the effective use of this 
potential depends directly on the pedagogical conceptions of teachers. Thus, it is essential that initiatives directed to the initial 
teacher education and continuing training occur, aiming the use of GeoGebra in Basic and Higher Education. In this context, the 
objective this study  is to report actions to this end, promoted at IFFluminense. These actions meet the teaching, research and 
extension dimensions in an integrated form. Research activities with GeoGebra have been happening at IFFluminense since 2004 
and involve undergraduates in Mathematics in the development of teaching resources. These resources are experimented with 
teachers and undergraduates and, subsequently, are used in the Teacher Education Program (teaching dimension) and short courses 
for the community (extension dimension). Similarly, the teaching and extension dimensions encourage new research actions, in a 
continuous cycle, in which GeoGebra is used in various contexts of teacher training. Many resources have already been developed, 
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experimented and shared, for example: (i) learning units containing GeoGebra applets and research activities: one on Trigonometry, 
in 2009, and another on Complex Numbers, in 2010; these units were released in 2018 as GeoGebraBooks; (ii) GeoGebraBook, in 
2014, containing activities for the recognition of the 3D window tools and research activities on Similar Pyramids, the General 
Equation of the Plane and Conic Sections; iii) GeoGebraBook “Inscribed and Circumscribed Solids,” in 2015, developed in the 
Flipped Classroom perspective, containing materials for research on relations between the solid’s elements; (iv) teaching sequences 
in 2015 and 2016, with the use of GeoGebra applets in tablets. The analysis of collected data and the existence of several course 
final papers with the use of GeoGebra signals that this software, in various versions, has contributed positively to innovative teaching 
practices, with focus on knowledge construction.  

 

Indifference Curve Analysis in GeoGebra using The Marginal Rate of Substitution 
Represented by An ODE  

Jorge Marques and Nuno Baeta  
School of Economics/University of Coimbra – Portugal 

Indifference curve analysis is an analytical tool to study consumer behavior in Microeconomics. An individual consumer has a scale 
of preferences on the space of two goods, which could be represented by the marginal rate of substitution. We are interested in the 
representation of consumer’s preferences from the differentiable point of view. In this setting we consider the marginal rate of 
substitution to describe smooth preferences. The main goal is to provide a graphical method to design the indifference map. For this 
purpose, we use GeoGebra software for plotting the direction field for a first order ordinary differential equation (ODE). We then 
represent quasi-linear, separable, homothetic, Cobb-Douglas, and CES preferences. Our alternative approach to understand 
consumer behavior is connected with the formulation concerning the representability of preferences by utility functions.  

 

FotoGebra: II Mathematics, Photography and GeoGebra Contest  
Karina Amalia Rizzo  

ISFDyTNº24 – Argentina 
In 2017, whit the aim of promoting interest towards Mathematics, secondary students were called to take part in a contest whose 
motto was “Catch a mathematical concept whit your pic, if you can…” due to the wide impact of the first contest, realized the 
previous year in two educational institutions of the city of Quilmes (Buenos Aires, Argentina). Students should “catch” a 
mathematical concept in a picture, insert the image taken from reality in GeoGebra for its later analysis and modeling. One of the 
principal motivations that led to this idea, was the intention of mixing quality, beauty and mathematicity of the picture. In this 
opportunity, the contest was sponsored by La Plata GeoGebra Institute, and FISEM (FederaciónIberoamernicana de Sociedades de 
Matemática) This contest objective is that students find in their environment concepts studied in Mathematics classes and, using 
GeoGebra features, work on real models to solve problems, improve creativity and interest towards this Science Due to the excellent 
results obtained again (https://www.geogebra.org/u/fotogebra), the III contest is being organized, for secondary students and a  
I contest for students of teacher training institutions. 

  

Learning Vectorial Calculus: How Can GeoGebra Help Us?  
Laura Sombra del Río  

IMApEC – Departamento de Ciencias Básicas, Facultad de Ingeniería, Universidad Nacional de La Plata – Argentina 
Vectorial Calculus is a branch of Mathematics that helps us to describe, study and understand several phenomena in Physics and 
Engineering. For example, fluid flows, ectromagnetic and gravitational fields. Because of this reason, this topic is studied as part of 
the Mathematics subjects in Engineering and Natural Sciences careers, besides Mathematics. Plotting Vector Fields, visualizing its 
line integral or its surface integral, understanding the meaning of divergence and curl is not easy for students. This topic is usually 
taught in an abstract form, and separated from real applications. GeoGebra doesn’t have, nowadays, features to allow learners 
explore easily these concepts. But, as teachers / GeoGebra users, we can build applets to help our students, improving this software’s 
potential, by applying it in new areas of knowledge. In this presentation, a set of applets that were designed for freshmen students 
of a School of Engineering are shared, with the design criteria adopted, considering Mayer’s Multimedia Learning Theory. 
Nevertheless, it is well known that just visualizing is not enough to improve learning. Because of that, some interesting (from a 
didactic point of view) tasks for students using these applets are presented and discussed 

. 
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Teaching Geometry with Applet at GeoGebra: 
A Didactical Proposal to Basic Education  

Leandro Mendonça do Nascimento, Rafael Ferreira da Costa Leite and Daniela Mendes 
UNIRIO/UFRJ – Brasil 

This paper presents a didactical proposal made by the authors of this paper. In this work we present an invitation, made by us to our 
students, to live using their smartphones, a new Geometry learning experience. This project was developed by school teachers who 
work in different secretaries of education and different schools as well.  We have in common an uncomfortable feeling about the 
traditional ways of teaching math, in which the main purpose is to memorize and to use formulas. We are part of the Laboratório 
Sustentável de Matemática (Mathematics Sustainable Lab) staff. We aim to help our students to understand math by using 
technology and, beyond that, we want, looking for a real math learning, to use the GeoGebra app to create and potentialize an 
investigative environment. We agree with Lopes (2017) when he says that smartphones can be used as pedagogical tools, because 
it can increase the student interest and engagement in the tasks proposed by us in our classrooms. Here we present a didactical 
sequence for the subject internal angles of a triangle teaching and learning. In these tasks (in which the student must use GeoGebra 
App in his/her smartphone), we propose exercises that: suggests a simple visualization, goes through the vertices and angles 
manipulation, proposes an angle animation, makes real interaction with GeoGebra software and we think that is possible to introduce 
the parallel axiom formalization. That interaction enables, as Bullmann (2017) says, teachers to provide the student with the 
possibility to have the main role in his learning process, once it provides freedom to change the size and the form of the object 
without changing its properties. We aim, using new technologies, to provide a investigative environment for our students and 
improve their smartphones use, as a pedagogical tool, in the classroom.  

 

Gamification On GeoGebra: A New Point of View of Technology Use for Teaching  
Rafael Ferreira da Costa Leite, Leandro Mendonça do Nascimento and Daniela Mendes 

UNISUAM – Brasil 
This project was developed with the objective of meeting the demand for dynamic and attractive classes for students and to begin 
to adapt our practices to the proposals of the new National Curricular Common Base [BNCC] that guide us to "[...] use digital 
technologies of communication and information in a critical, meaningful, reflective and ethical way in the diverse practices of 
everyday life by communicating, accessing and disseminating information, producing knowledge and solving problems" (p.18), 
making learning happen naturally, and significant. We use games because we believe that it generates a different engagement from 
the traditional class, corroborating with Grando's (2004) speech, the game favors the development of creativity, critical sense, 
participation, "healthy" competition, observation, various forms of language use and the rescue of pleasure in learning. We hope 
that all students will arrive at the formulation of hypothesis in order to be successful in the proposals, even those who take the 
empirical process as a guideline at the beginning, can evolve and thus develop a solid foundation of learning. We hope, through 
GeoGebra, to motivate our students to discuss, manipulate and exchange concepts with their peers. We have as reference objective 
the learning of statistical concepts such as measures of central tendency, dispersion and basic mathematics contents such as 
equations, operations with integers, fractions, among others. We note that these areas of knowledge and research are evolving and 
require pedagogical didactic research, which justifies the relevance of this present work.  
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GeoGebra as a Research Tool in Discrete Differential Geometry  
Ralph Teixeira 

Universidade Federal Fluminense – Brasil 
 
 

 


