
  

 

Abstract—This work is the result of a research that aimed to 

identify the teaching aid software for Mathematics applied to 

High School. Aiming to analyze the use of software as a teaching 

tool in the State of Tocantins. And from this perception inferred 

which programs are most used and the respective school years. 

In this way, the present article presents in its constitution the 

presentation of teaching aid software for Mathematics applied 

to High School, cited and used by the teachers participating in 

the research. The result showed that there are several software 

available, however, there is a lack of incentives for teachers to 

use them. It was also evidenced that educators consider the use 

of technological tools, as providers of positive impact in the 

teaching-learning process of Mathematics. 

 
Index Terms—Software, mathematics, teacher, student, 

education. 

 

I. INTRODUCTION 

Currently, a study carried out with the Ministry of 

Education (MEC), the body that regulates education in Brazil, 

emphasizes that basic education should be divided into stages, 

with secondary education completing these, and may or may 

not be offered integrated into a technical course, lasting from 

three (3) to four (4) years. 

The approval [1], in the 90's, called secondary education of 

non-compulsory secondary education and aimed at young 

people between the ages of 15 and 17 graduating from 

elementary school. This stage started to have a single 

structure throughout the national territory, undergoing 

structural changes over the years. 

Their goal was not only to teach the content to the student, 

but also to provide the general training of the young 

individual with basic knowledge and skills for life. The [2] 

defines High School as "... the final stage of Basic Education, 

subjective public right of every Brazilian citizen". 

Despite the modifications in High School continues with 

some of its primary goals. Such as, the possibility of being 

enrolled in the Youth and Adult Education Mode (EJA), or 

even in the normal modality plus a vocational technical 

course. The EJA allows the student to study two series in a 

single year, thus being able to complete high school in a 

period of one year in between. In the integrated modality to a 

technical course a year is added, thus, going from a three to 

four year duration [3]. 

According [4] since its creation, High School has 

undergone several reformulations. These reforms permeated 
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the pillar of the initial project that had previously only the job 

of preparing the individual for the labor market. Nowadays, 

the function of this stage of education is also to prepare the 

individual as a human being, in a way in which both his or her 

personal development and social development are promoted, 

showing him the possibility of questioning and positioning 

himself on the hegemony of nations that hold the power of 

scientific-technological knowledge. 

However, this is considered to be the information age, so it 

arises from the need of the high school teacher as well as 

teachers from previous and later stages not only to teach 

content but to prepare the individual to deal with the large 

number of information every day they are presented to you. 

In this way, the school environment was previously 

confined to the classroom and the bibliography used. Thus, 

the teacher's rhythm predetermined the learning of his 

students. With the emergence of technological tools, this 

scenario has changed and the student can control the pace or 

even promote his own learning. Thus, the role of the teacher 

has changed, not with the purpose of determining what the 

learner should learn, but of guiding the learner in his / her 

learning process [5]. 

Returning a few years in history, it turns out that education 

was limited only to a formal, classroom setting in the 

classroom, where only a chalkboard and chalk were used. 

The teacher seemed to hold the absolute truth which 

conveyed authoritative information while the student 

assumed a quiet role in the educational process. However, 

there is currently an attempt of the school to relate to 

democratization from the act of educating, in which the 

student's interaction interferes in his own teaching and 

learning process, in this model the teacher acquires the role of 

guiding and the student becomes have its uniqueness [5]. 

Still, corroborating with the studies done by [5], [6] 

discusses that technologies have caused the world to undergo 

a process of constant modification. This fact also modifies 

the school environments. Faced with these transformations, it 

is up to the teacher to adapt to the new scenario that changes 

day after day, through the insertion of Information and 

Communication Technologies (ICTs) in school environments, 

considering that these serve as facilitating strategies in the 

teaching-learning process, adding theory and practice, often 

in a playful way, thus leading to greater interaction between 

students and content. 

For [7] students learn to feel challenged, when they have 

the need or interest in something. With the help of 

technologies this becomes more feasible, given that the 

educational software of the game mode is a way to challenge 

the student and many contents become more interactive 

through the World Wide Web. 
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For France and [8] if the teacher has the "qualities of a 

good educator" he is able to learn from the learner. 

According to Pinheiro, Silveiro and Bazzo (2007) [9], when 

teachers and students use TICs together, they discover and 

construct learning, obtaining scientific knowledge, which is 

no longer considered as the only truth, since scientific 

research undergoes several modifications. This is because the 

information is available through computer networks, 

however it is necessary that the student understands that even 

having such a large amount of content at his disposal, using it 

is still subject to criticism and reformulations . In this way, 

the student and the teacher together construct the structure of 

knowledge. 

For [10] technological advances have been responsible for 

offering various tools that spread communication and 

knowledge via the internet to those who use the media in 

general. [11] states that technologies transform the way 

humans think, feel and act. Garcia also affirms that man can 

also transform himself with the communication of people, 

thus changing the way of communicating and acquiring 

knowledge. [12] argues that the school environment when 

mediated by technologies stimulate student curiosity and 

improve performance in terms of abstraction of the content 

worked. 

When doing an analysis of the current context of society, it 

is necessary to analyze everything that was reflected above in 

parallel with the current teachers of Mathematics of the High 

School in the state in Tocantins, investigating if they are 

using some software as a tool to aid teaching, and if they are 

the tools most used by these teachers. 

Therefore, this research has as main objective to identify 

the existing software to aid the teaching of Mathematics, to 

investigate if the teachers are using these tools of teaching 

support and to point out on a degree to scale the usability of 

each of them. Regarding the specifics, the work addresses the 

following: Identify the software to aid teaching of 

Mathematics applied to High School; Find out if high school 

mathematics teachers are using software as a teaching aid 

tool and point to a scalar grade which are the most used 

software. 

When raising a hypothesis of the questioning that made 

possible the writing of this work, it was considered that there 

are several software to aid teaching of Mathematics applied 

to High School, a portion of which has a high degree of 

usability, but many are not handled by teachers. 

For the accomplishment of this research, it was necessary 

to elaborate 5 (five) great topics, in order to better describe 

the stages used. The topic in which it received the 

denomination introductory procedures began, in this one it is 

approached education of the High School and the use of the 

TICs, besides the objectives, problematic and hypothesis of 

the research. In the second stage, a study of the theoretical 

references is presented, with the purpose to base the 

knowledge on the subject to guarantee continuity, as well as 

to facilitate the theoretical basis in the moment of the analysis 

of the collected data. 

The third is a detailed description of the steps taken during 

the course of the research, as well as describing the materials 

used to carry it out, that is, the Methodology. Following is the 

topic that describes the results obtained during the research. 

The fifth and last topic, but not least, consists of the Final 

Considerations, in which the results achieved with the 

respective research are present, besides showing the 

necessity of some other studies that continue the theme. 

When developing this work it was observed that there are 

several softwares with the purpose of assisting the teacher of 

Mathematics in High School. However, not everyone has 

acceptance in this market. It was also noticed that teachers 

use such technologies, since all the respondents cited at least 

one software as being used in their teaching work. 

 

II. SOFTWARE IN MATHEMATICS LEARNING: A BRIEF 

CUTOUT 

The use of teaching aid software in Mathematics has been 

studied by several researches in recent years. With this, 

works like that of [13]-[20] show that these tools are of great 

value to the teaching of Mathematics. 

About the teaching aid software in Mathematics, [21] in 

his work had as purpose to analyze the use of the Kahoot 

application as evaluation and teaching-learning tool in the 

teaching of industrial microbiology, reports that the students 

cited the competition as a way of stimulation of learning. The 

students also mentioned that "Kahoot can be used as a 

substitute for traditional assessment", this is because the use 

of the application makes it "possible to reach different levels 

of complexity" and these in turn challenge the student to 

make learning more efficient and lasting. 

In a study carried out by a group of undergraduate students 

from the Integrated Regional University of Alto Uruguay and 

the URI Missions [22], the purpose of which was to use 

GeoGebra as a tool to help the high school teacher, it was 

concluded that importance of the use of softwares that help 

the teacher in the classroom. This is because "in addition to 

being a differentiated methodology that attracts attention and 

concentration of students, it still allows for a better graphic 

visualization, which students often do not have through the 

traditional way." 

In a study about the use of technologies in the learning 

process, [23] can see that the use of digital tools in this 

process is capable of modifying the way in which the student 

learns, leading to a greater degree of attention teacher and, 

consequently, having more learning. 

A. Educational Trends in the XXI Century 

Ref. [24] defines pedagogical practices as the way in 

which teachers select and organize contents and materials 

from different disciplines, as well as the way of teaching and 

evaluating learning. 

José Carlos Libâneo also affirms that teachers take over 

different types of pedagogical practices and that in the vast 

majority "base their practice on pedagogical prescriptions 

that have become common sense, incorporated when they 

pass through the school or transmitted by their older 

colleagues" [24]. However there are cases of teachers who 

are not part of this group, are those "able to perceive the 

broader meaning of their practice and to make explicit their 

convictions." There is still a third group, those who totally 

take ownership of innovative practices, without any kind of 

reflection being made if such pedagogical practices have a 
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positive effect on the reality in which it is inserted. 

Coming to meet the goals of the High School dictated by 

the MEC, Libane says that the role of the school should be to 

meet the individual needs in their social environment. This in 

turn carries as an obligation the preparation of the student for 

life. 

Thus, because the teacher is the member of the school that 

has the greatest direct contact with the student, we can reach 

the conclusion that their practices are the major responsible 

for the success or failure of teaching and learning. However, 

he must always be attentive to his pedagogical practices, so 

that he has a balance between the traditional and the 

radicalism of innovative practices, being always in balance 

with the coexistence and respect of both parties, in the 

teacher-student environment, taking into account which 

implies the success or failure of teachers 'pedagogical 

practices and consequently their students' learning [24]. 

 

III. METHODOLOGICAL PROCEDURES 

In order to follow the proper paths of scientific research 

and writing standards of the Portuguese Language, the 

present work was based on the teachings of [25], with respect 

to the method chosen to carry out the research was the 

hypothetical inductive , because the intention was to 

represent in an integrated way the answers given by the 

public surveyed. After choosing the methodology that was 

adopted to carry out this research, it was necessary to start the 

studies from the following steps, described below. 

The first step developed for the accomplishment of this 

work was the bibliographical survey of existing software 

available for use by teachers of the modality High School, 

where 154 (one hundred and fifty four) software were 

identified with the respective purpose and focused on the area 

of mathematics. All of these were found available for free at 

governmental and non-governmental educational websites. 

These were listed, with the intention of identifying the main 

programs of aid to the teaching of Mathematics next to High 

School. 

The second stage, with the purpose of complementing the 

theoretical basis of the research, made it necessary to search 

in the literary clippings, works related to the elaboration, but 

in other fields of research. In order to do this, the search terms 

were defined, ie, the key words: technologies, use, education, 

high school and educational software, aiming to facilitate the 

localization of articles, theses, dissertations and books in the 

computer network that may contribute to the evolution of the 

writing of this work. After defining the terms, the database to 

be used is ACM Digital Library, portal, ScienceDirect, 

Elsevier IEEE Xplore and Emerald and Google Scholar and 

Microsoft Academic, ISI Web of Science, Wiley 

InterScience and CAPS Portal Periodicals, because they are 

bases that have a higher degree of confidence of the available 

works. Subsequently, the search terms were applied to the 

databases defined and selected based on themes and 

summaries of the journals suggested by the platforms that 

contributed to the bibliographic reference. 

Subsequently the research questionnaire was elaborated. 

In order to obtain the best possible way, the questionnaire 

was prepared in Google Docs, which is part of the package of 

the Google Drive platform, in this way it was possible for the 

respondents to contribute with the present research without 

the geographical displacement, both by the researcher and the 

researcher . Once the survey questionnaire was done, a poll 

called a validation questionnaire was also prepared on the 

same platform, aiming to evaluate the clarity and objectivity 

of the previously created questions. However, the research 

also allowed the participation of professors with other 

teaching links, that is, of another type of educational 

institution, which could choose to identify or not to 

participate in the study. situation, being thus able to choose 

by which type of institution it would wish to contribute with 

the research. 

After the questionnaires were sent by e-mail to 50 (fifty) 

teachers, he listened to a 15 (fifteen) day wait, during which 

time eight (8) responses were obtained regarding the 

validation of the questionnaire. From then on the 

questionnaire was changed based on a single suggestion that 

was given by a researcher. Subsequently, the research 

questionnaire was submitted. 

With the questionnaire validated the official collection of 

the responses was started, this process lasted for 7 (seven) 

months, with the first response in the period of 08/29/2016 

and the last in 03/20/2017. These responses were all obtained 

online using the Google Drive platform, with the researchers 

emailing the questionnaire link and the invitation to 

collaborate with the survey and the respondents in their time 

collaborated with the questions. 1,200 teachers were asked to 

collaborate with the research, of which 37 (thirty-seven) 

answers were obtained from mathematics teachers. These are 

located geographically separated, but all in municipalities of 

the State of Tocantins. 

With the answers obtained the data was tabulated, this step 

consisted in exposing the data in tables, standardizing the 

answers so that it became possible to demonstrate them in the 

form of graphs. Providing a better understanding for the 

reader of the present work. After the tabulation, individual 

graphs were elaborated, in which the answers of each 

question present in the questionnaire are shown. After this 

completed step, the written part was started, in which this 

article became possible. 

 

IV. RESULTS AND DISCUSSIONS 

The survey had respondents from several cities in the state 

of Tocantins, a total of 23 (twenty-three), of which the most 

obtained was Porto Nacional, the fourth largest city in the 

state that contributed 5 (five) respondents. Following was the 

city of Araguaína with 4 (four) respondents and Palmas, the 

state capital with 3 (three) respondents. The other cities that 

had teachers participating in the research were responsible 

for quantitative values between 2 (two) and 1 (one) 

respondent. Fig. 1 shows the cities that had teachers 

collaborating with the research. 

Teachers were asked about their employment relationship 

at the time they answered the questionnaire, most of them 

said they had a link with the State Education Network, 77% 

(77 per cent). The private initiative presented less attention 

by the teachers when asked what the employment 

relationship, showing that only 2% (two per cent) of notes by 
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the teachers. 
 

 
Fig. 1. The cities that had research collaborators. 

Source: Authors, 2018. 

 

 
Fig. 2. Employee employment bond with research. 

Source: Authors, 2018. 

 

 
Fig. 3. Frequency of use of software. 

Source: Authors, 2018. 

 

 
Fig. 4. Softwares pointed out as being most used by teachers. 

Source: Authors, 2018. 

 
Fig. 5. Evaluation of the result caused by the use of specific software in the 

classroom. 

Source: Authors, 2018. 

 

In order to achieve the objectives of the research, it was 

necessary to consult the teachers who have used or have used 

in the last two years some specific teaching aid software in 

the classroom of Mathematics for high school students, in the 

whole 47% per hundred) reported using infrequently. Thus, it 

was the degree of usability that was more pointed out by the 

teachers, 39% (ink and nine per cent) of the interviewees said 

that they hardly use software in their classes. While only 3% 

(three per cent) of the teachers surveyed said they use these 

programs very often. 

Afterwards, it was questioned to those who stated to use 

what are the software they use. The software that had the 

most use was the Geogebra being pointed out by more than 

half of the total of the interviewees. Following, the software 

The Equations with 12% (twelve) teachers, Mathematical 

Challenges and Graphs were the software that had (eight) 

notes. The other programs had between 1 and 7 teachers who 
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spoke have already used them and 5 (five) of them did not 

indicate which programs they use. 

All the public surveyed stated that the use of mathematics 

softwares to aid teaching in the classroom has a positive 

effect on student learning. He pointed out 58% (fifty-eight 

per cent) claimed positive results and 11% (eleven per cent) 

claimed to add many positive results. 

When asked how teachers evaluate the practice of using 

classroom teaching aid software, only one teacher said that 

they do not know how to evaluate. 

 

V. FINAL CONSIDERATIONS 

The research allowed the perception of the existence of a 

high range of software to aid teaching in the discipline 

Mathematics applied to High School. Thus, based on the 

teachers' responses, it was concluded that they use computer 

education programs, but on a low scale, with little variety of 

software that meets the requirements of teachers, because 

although there are many available educators infer that 

basically use the same software, and there is no great demand 

for different programs. 

When comparing the list of existing software with the 

teachers' responses, it was possible to observe that there are 

many programs available, but for some variable not analyzed 

in this research, the list of softwares frequently used by 

educators is small, that is , half of the participants 50% (fifty 

percent). 

In this preamble the validation of the initial hypothesis of 

the research was verified, since specific softwares were 

found to aid the teaching of Mathematics in High School and 

verified in the answers of the collaborators that despite the 

teachers use these programs, few fulfill the requirements that 

the investigated professionals need so few programs are said 

to have usability by the respective teachers. 

In this way, it is concluded that the present work 

contributes to education and suggests the development of 

related technologies in the educational field, having as 

justification a role of paramount importance for the learning 

of theoretical contents with playful and practical 

applicability. 

The need for softwares with applications requested by the 

final public, which are the teachers and students of the area, 

also indicates the realization of future researches that may 

indicate the real reason for the few software used by the 

teachers. view that there are more than 150 (one hundred and 

fifty) available in the world-wide computer network and less 

than 50 (fifty) are cited as a methodological tool among the 

teachers questioned. 
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