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APRESENTACAO

A colecédo “Educacgado: Uma Nova Agenda para a Emancipac&o 2” € um mosaico
de abordagens, olhares e narrativas sobre a educacéo brasileira. De carater pluri, é
composta por 2 volumes contendo 23 artigos cada, reunindo ao todo 46 textos que
discutem, refletem e apresentam praticas de pesquisadores e docentes de diferentes
estados e instituicoes, tanto brasileiras quanto internacionais.

objetivodaobra é apresentarum panoramadas diversas e importantes pesquisas
pelo pais a partir de inumeros aspectos da educagédo, desde processos historicos
de constituicdo, desafios, enfrentamentos e acdes na/para a formacéo docente,
perpassando por reflexdes sobre a educacdo como instrumento para a formacéao
critica e como processo inclusivo, como também apresentando possibilidades reais
de atuagdes em sala de aula através dos relatos das praticas docentes.

O volume | inicia com 6 artigos que refletem o perfil docente do Século XXI
diante dos novos paradigmas para a formacao de professores e as reais condi¢des
do exercicio docente em nosso pais, refletindo sobre aspectos curriculares e
enfrentamentos nessa formacgao. A esses primeiros textos, seguem-se outros 3 textos
que trazem um olhar também sobre o perfil, 0 papel e a importancia de gestores e
coordenadores na Educacéao Basica. E, a Educacdo Bésica é linha condutora dos
13 demais artigos que exploram diferentes aspectos educacionais como a insercao
de tematicas pouco exploradas em sala de aula, assim como, praticas docentes
envolvendo diferentes ferramentas e explorando os recursos das Tecnologias
Digitais de Informacado e Comunicacao (TDICs), a partir de pesquisas realizadas,
como também através de relatos de trabalhos com jogos e oficinas em sala de aula.

Os 5 textos iniciais do Volume Il abordam aspectos histéricos da educacéo,
trazendo pesquisas, apresentando processos histéricos constituintes de espacos
escolares e de processos de escolarizagdo, tanto de educacgdo béasica como
superior, que narram alguns momentos, entre tantos, da histérica da educacéao
brasileira. Seguem-se a esses, outros 9 capitulos que possuem como linha conectiva
a formacéao critica e emancipadora através do processo educativo em diferentes
frentes, espacos e abordagens tedricas. Os 8 capitulos restantes refletem sobre o
processo de inclusdo, os enfrentamentos da educacéo especial, a questao da saude
dos profissionais da educacgao, os dilemas da relacéo familia-escola, a necessidade
de escuta na educacéo infantil e a importancia de reflexdes sobre a sexualidade
juvenil.

Essa diversidade de tematicas e pesquisas apresentadas na obra demostra
os multiplos olhares e enfrentamentos da educagdo do pais e a necessidade de
aprofundamento e reflexdo constantes.

Convidados o leitor para essa reflexao!

Adriana Demite Stephani
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CAPITULO 23

CONSTRUCAO DO CONCEITO DE DEFORMACAO
UNIFORME EM MATERIAIS SOB STRESS

Otto Leonardo Gomez Huertas
Universidad Pedagogica Nacional, Departamento
de Disefio Tecnoldgico

Bogota D.C. — Colombia

RESUMO: As idéias dos estudantes de design
tecnoldégico da Universidade Pedagogica
Nacional em deformacdo de materiais sob
conceitos de estresse sao exploradas. Os
estudantes acreditam que as deformacbes de
um corpo sob tensao ndo sao uniformes, mas
diferem dependendo de sua localizac&o, por
isso tendem a fraturar em certos lugares, no
mesmo raciocinio de DaVinci, em desacordo
com o conceito de deformacédo uniforme e a
ruptura dos materiais ocorre em qualquer lugar.
PALAVRAS-CHAVE: estresse, tensdo, Da
Vinci, Saint-Venant, aprendizagem baseada em
investigacao.

ABSTRACT: The National Pedagogical
University technological design students’ ideas
on materials deformation under stress concepts
are explored. Students believe that deformations
of a body under stress are not uniform but
differ depending on their location, so it tends
to fracture in certain places, in same DaVinci’s
reasoning, at variance with uniform deformation
concept and materials rupture occurs anywhere
KEYWORDS: stress, strain, Da Vinci, Saint-
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Venant, inquiry based learning

11 INTRODUCTION

A survey of ideas about materials tension
deformation concept was applied to a student
group of National Pedagogical University’s
Technological Design Bachelor, it was sought
to compare their reasoning with that used by
Leonardo Da Vinci in the principles of 16th
century.

The objectives of this work are: to
explore some student’s ideas about the
tension deformation concept in strands; show
Leonardo Da Vinci’s ideas used to study the
metallic cables under tension in the year 1500
A.D. and compare the two ways of thinking
about the phenomenon.

This work was carried out with the course
of structures in the first semester of 2015
and is part of the doctoral research, which
the author is conducting, on the teaching-
learning process of the concepts of efforts and
resistance of the materials that are carried held
in Inter-institutional Doctorate in Education of
the National Pedagogical University, Francisco
José de Caldas University y Valle’s University.

Capitulo 23




2| THEORETICAL FRAMEWORK

Is necessary establishing two points of view to make the study: disciplinary and
pedagogical. Disciplinary point of view contents elastic deformation concept, Saint-
Venant’s assumption and Leonardo Da Vinci’s experiment. Pedagogical point of view
considers inquiry based learning in the study of deformations and a survey about
some concepts in a group of students.

It is usually assumed that solids do not deform, however, under the action of
forces they deform into a phenomenon known as elasticity whose study allows relates
applied loads to resulting deformations (Hewitt, 1999). Experimentally, Saint-Venant
discovered that rubber bars under tension have large deformations at the ends while
the rest of the body is uniformly deformed (Hibbeler, 1998). For this reason sample
bars test have larger diameter at ends than in middle which the deformations are to
be studied.

Image 1: Test tube for tension

Taken from https://sites.google.com/site/tecnologiahindustrialmiguel/tema-8

In 1500 Vinci studied the tension effort, Timoshenko (1953) points out that he
suspended a basket of a metallic thread, filled it with sand and when the thread
fractured it weighed the sand, additionally he commented that ~"The test is repeated
several times to check the results. Then a wire of half-length is tested and the
additional weight it carries is recorded; then a wire of quarter length is tested and so
forth, noting the ultimate strength and the location of the fracture”(Parsons, 1939).

Da Vinci Observations made him think materials would deform more at ends
than at center, because the system of fastening the threads to the basket was through
twisting the wire by which he established fracture location.

Educacéo: Uma Nova Agenda para a Emancipacao 2 Capitulo 23
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Image 2: Metallic wire tension test performed by Da Vinci.

Taken from Parsons (1939).

Da Vinci assumed that resistance depends on length wire, for this reason he
proposed start with a determined length which would vary to half initial length, to
initial length quarter and so forth.

Da Vinci’s conclusion is that rupture effort is inversely proportional to the length
of the wire, today it is a misconception. Lund & Byrne (2000) indicated that wires
used by Leonardo probably had a no uniform elaboration, resulting that longer wire
was easier to break through the presence of the greatest number of misses; on other
hand steels phosphorus contents of wires could decremented resistance.

The focus of inquiry based learning assumes that scientific knowledge is different
from everyday life because students should learn the culture of scientific knowledge
building through the use of scientific thinking. Because these students must realize,
under teacher direction, are in situations similar to those in which they experience
science, emulating the process of social construction of theories and models, so
problems to consider are open to students, but are closed to teacher who direct
investigation.

31 METHODOLOGY

To begin the investigation directed on the elasticity of strings under tension,
the question was proposed: Is it possible to establish an organization of the type of
deformation of the materials?

Then, to determine the strain strain on a thread, a nylon rope was used to
which a 3-liter plastic bottle was attached to which previously defined quantities of
water were added, three 100 mm sectors were drawn to measure their deformations
. And we proceeded to ask: will the deformations of the three sectors be the same?

Educacdo: Uma Nova Agenda para a Emancipagéo 2 Capitulo 23 227



The students pointed out that the deformation was different in different places of the
thread.

To deepen the exploration of the pre-concept of differential deformation, a
multiple-choice survey was conducted with four distractors and a correct response.

(1) If a nylon thread is subjected to tension by suspending a device whose
weight can be varied. As the load increases the thread lengthens. If the elongated
length is measured in three different parts: up near the support, in the middle and
down near the load Would the elongations be the same or different?

(2) If the load that is applied to any thread causes it to break or fracture. Where
is it most likely to break?

(3) If a thread breaks or fractures when a given load is applied, if the length of
the wire is doubled, what would happen to the load needed to break or fracture it?

(4) The courses taken by the respondent as Physics, Materials Mechanics,
Static, Dynamics or Machine Design, to see the correlation between the courses
taken and student responses.

To validate the survey, the indexes of difficulty and discrimination were
established by analyzing the responses (Backhoff. 2000).

4 | RESULTS AND ANALYSIS

Reports on the experience of placing loads on a nylon suspended wire are
reflected in the report of deformations found in the three proposed sectors are shown

in Table 1.

Item Load [g] Sector 1 [mm] Sector 2 [mm] Sector 3 [mm]
1 0 100 100 100
2 250 101 101 101
3 500 102 103 102
4 750 104 105 104
5 1000 106 106 106
6 1250 106 107 107
7 1500 108 108.5 107.5(
8 1750 109 109.5 109.5
9 2000 109.5 110 110
10 2250 111 111 111
11 2500 112 112 112
12 2750 113 113 113
13 3000 113.5 113.5 113.5

Table 1. Sectors deformation

The students found different deformations in the three 100 mm sections. In the

Educacéo: Uma Nova Agenda para a Emancipacao 2
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tenth measurement it was emphasized that the experiment was of an exploratory
type, for this reason, they was invited to wrote what they saw and not what they
thought they should give, so the measures from 10 onwards have equal lengths.

The analysis of the responses shown in Table 2 was performed.

In the first and third questions they discriminate very well and presented a
medium difficulty, correspond to topics seen in the courses and which are explicitly
discussed, while the second question is aimed at discovering what concept is
maintained despite the instruction, post although it is a consequence of the concepts
learned and not explicitly taught.

Features Question 1 Question 2 Question 3
Difficulty 0,26 0,05 0,26
Discrimination 1 0,2 1

Table 2. Determination of indexes by questions

51 SURVEY RESULTS

On the uniformity of the elongation, 55% of the responses assume that the
material has different elongations. 11% believe that it fractures anywhere and 89%
indicated fracture has a preferential place. In relation of load and length, 60% of
the responses consider same load should be maintained, 9% that the load should
decrease and 32% that the load should increase.

6 | FINAL CONSIDERATIONS

More than half of the students think that the deformations of a body under
tension are not uniform, the same assumption used by Da Vinci to study “iron wires”.

This finding suggests that the construction of the concept follows the same path
of Reinassance era. Reason why such a conjecture should not be disqualified since
it serves as the basis for experimental study of deformations.

Reaching the concept of “uniform deformations and rupture anywhere” took 300
years as it required experimental exploration of large deformations at the ends and
their uniform distribution throughout the rest of the body.
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