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1. Introduction 

Humans has constantly changed the environment, requiring the design and the development 
of new technologies and these, in turn, eventually modify the man, his attitudes and society as 
a whole. This demand for innovations may be the result of well-intentioned ideas for a better 
life, or they may appear at the intention of ostentation of fetishes or even to perpetuate 
conditions of inequalities and hegemonic power [1-3]. Thus, different forms of relationship 
between society and technology are set out in pursuit of progress. A growing concern to 
integrate science and technology (S&T) for the welfare of society gets increasingly more space, 
especially since last century, when we felt a strong mixture of hope and fear on seeing the 
concretization of man’s dream to conquer space at the same time in which the world feared for 
its end due to major advances in nuclear weapons [4-6]. 

In an attempt to discuss the results of progress, much has been said about the formation of 
citizens conscious and able to take decisions involving the welfare of the community, at the 
same time they get prepared to live in a technological and dynamic society [7-13].  

To better understand the scene briefly discussed here, this work propose the creation and 
analysis of indicators of how society can influence people in their relationships with 
technology, reflecting their conceptions or their attitudes towards the technological 
development. The understanding of these relationships can generate foundations for many 
discussions, especially for the support of future questions of how public policies for science, 
technology and education will allow a more effective and active participation by the citizens 
in decisions involving technological aspects. 
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Thus, considering that the man, inserted in a society, conceives creates or enhances 
technologies, in this paper we will present hypotheses, futilely transformed in models that 
these social interactions also influence the conception that the individual has about the 
technology and these require different attitudes facing the technological development in the 
quest for sustainability. 

2. Research problem 

Considering the aspects mentioned in the introduction, here is formulated the research 
problem to be developed in this work: how the undergraduate students in the State of São 
Paulo perceive the relationship between technology and society and how they position 
themselves ahead of technological development. 

3. Research goals 

The main goal of this research is to analyze and test, using Structural Equations Modeling 
(SEM), the adhesion of different models that relate the interactions among man, society, 
environment and technology (conceptions and expectations and/or attitudes). To do so, we 
conducted a survey of the main aspects (or dimensions) of technological activities, such as: 
indicators of production and technology diffusion, the perception of the current model of 
society in our day by people from various sectors of our society and indicators of technological 
challenges in today's contemporary world scene. It will also be developed a scale capable of 
generate models that allow a better understanding of how individuals understand the 
technology and what they expect from it nowadays, taking into account the influence of social 
factors such as antecedent. Finally, we will present a theoretical hypothesis and the 
development of its respective model able to relate the points covered in previous sections. 

4. Science, technology and society: Historical bases and sociological 

studies 

The advancement of science and technology, often overblown, raised a concern to integrate 
science and technology for the welfare of society, especially since mankind, in the last 
century, felt a mixture of hope and fear when seeing realized man's dream to reach the 
space, at the same time that the world feared for their end because of major advances in 
nuclear weapons. The apathy of society regarding the decisions in science and technology at 
the beginning of last century was changing while new discoveries began to bring unpopular 
consequences and show disastrous prospects for the future of humanity. [14].  

Especially in English-speaking countries, the economic crises turned on social alarms about 
some ecological aspects, such as, for example, the side effects of some bactericides and the 
war in Vietnam. These were some of the factors that led to the first anti-establishment 
actions, giving rise in the international arena to new positions and attitudes towards 
irrational advance of modern society. Due to strong political and economic crises that 
plagued the world, step by step, the belief in the neutrality of science and the naive view of 
technological development, which once dominated the social scene, was fading. A 
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discussion of political and social implications of the production and application of scientific 
and technological knowledge was required, both in the social sphere as in the classroom [15, 
16]. And so, as a way to consciously challenge the overblown advances that the world saw 
emerge, raised in some parts of the world in the mid-1970s, a movement that tried and still 
tries to establish a tripod: Science, Technology and Society (STS), searching for a stronger 
integration and a more critical training of future professionals, as well as seeking to obtain 
new theories about the implications and relations of science and technology in society [17].  

Two traditions have been recognized within the scope of CTS: the North American, which 
emphasizes more the social consequences and prioritizes a greater emphasis on technology, 
marked by strong ethical and educational issues, and the European, which has the 
unmistakable mark to focus their investigations on issues which discuss more the science 
through anthropological, sociological and psychological referrals [18]. The power of the CTS 
movement took place through several curricular innovations around the world, either as a 
discipline, or even as changes in the way of inserting some topics in already existing and 
structured courses. Contents or the integral transformation of the curriculum, with the main 
objective to provide students a formation able to assist in the most different decision-making 
processes that occur in everyday life, having as reference the values considered as ethical 
and moral by society. 

5. The facets of technology: Myths and realities 

The diversity of ways in which technology was and is developed and studied over the years 
that man inhabits and modifies the world makes us realize that it is structured in its own 
field of knowledge, involving other aspects such as the culture of the society where it has 
been developed and its organization. In [19] it is shown that technology requires from their 
agents a deep knowledge of how and why your goals are achieved also are requiring a 
reformulation of structures and goals of the society where it is installed. Thus, technology 
can be seen as a set of human activities associated to an intricate system of symbols, 
machinery and instruments, always aiming the construction of works and artifacts, 
according methods and processes from modern science. Through the bibliographical survey 
presented, it is possible to see the diversity of opinions and studies that exist to try to better 
understand technology. Table 1 shows a summary of these conceptions. 

 

CONCEPTION OF 

TECHNOLOGY 
WAY OF UNDERSTANDING REFERENCES 

intellectualist 

Understands the technology as a practical knowledge 
derived directly from the development of scientific 
knowledge through progressive and cumulative processes.

[20-26] 

UTILITARIAN 

Considers technology as being a synonym of technique. 
That is, the process involved in its development has not 
relationship with technology, just its purpose and use. 

[7, 14, 24, 25] 

TECHNOLOGY AS A 

SYNONYM OF 

SCIENCE 

Faces technology as Natural Sciences and Mathematics, 
with the same logic and same patterns of production and 
design. 

[16, 27-34] 
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CONCEPTION OF 

TECHNOLOGY 
WAY OF UNDERSTANDING REFERENCES 

Instrumentalist 

(OR artifactual) 

Considers technology as being simple tools, artifacts, or 
products, usually sophisticated. 

[14, 22, 25, 35-38] 

TECHNOLOGICAL 

NEUTRALITY 

Understands that technology is neither good nor bad. 
Its use is that may be inappropriate, not the artifact 
itself. 

[4, 22, 25, 39, 40, 
41] 

Determinism 

TECHNOLOGICAL 

(AUTONOMOUS 

TECHNOLOGY) 

Considers technology as being autonomous, self-evolving, 
following naturally its own momentum and logic of 
evolution, lacking the control of human beings. 

[4, 22, 25, 40, 41] 

UNIVERSALITY OF 

TECHNOLOGY 

Understands technology as something universal; the same 
product, service or artifact could arise in any location and, 
therefore, be useful in any context. 

[9, 41] 

TECHNOLOGICAL 

PESSIMISM 

Considers technology as something harmful and hurtful to 
the sustainability of the planet, responsible for the 
degradation of the environment and the widening of social 
inequalities. 

[7, 42-48] 

TECHNOLOGICAL 

OPTIMISM 

Understands technology as having mechanisms able to 
ensure the sustainable development and solve 
environmental, social and materials problems. 

[2, 3, 7, 45, 49-60] 

SOCIAL SYSTEM 

Considers that technology is determined by the interaction 
of different groups through social, political, economic, 
environmental, cultural and others relationships. 

[5, 17, 22, 24, 25, 
27, 36, 61-71] 

 

Source: [10] 

Table 1. Referenced overview of the different conceptions of technology. 

6. The challenges of technology in the contemporary world scene  

It is known that sustainable development is volatile and requires a complex series of 
complementary policies, due to the uncertainty of the generation and distribution of 
knowledge of C & T [51]. In addition, there is the lack of appropriate instruments or the 
inability of scientific models to measure the environmental impacts. [72]. According to [73] 
the relationship between technology and the environment occurs in an uncertain way, being 
very difficult to predict which current and future impacts can be brought by technological 
innovation. The generation of new “clean technologies” becomes a challenge. At this point, 
the political factor should be relaxed, because the environmental goals of short and long 
term may not be compatible, as well as the policies in force, with innovative attitudes. From 
the literature reviewed, national and international papers and documents were analyzed, 
showing the main challenges identified by theorists, researchers and technicians, as being 
the current problems that the technological development faces worldwide. What we were 
able to check is that sustainability and environmental conservation are issues prioritized in 
the material analyzed ([2, 3, 7, 8, 34, 44, 45, 50, 56-60, 67, 74-89]).  
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7. Methodological procedures of the research 

This work is characterized as a quantitative research. This option is based on the assertion in 
[90] that the structural equation model provides a direct method to simultaneously handle 
with multiple dependency relationships with statistical efficiency, exploring them in depth, 
generating confirmatory analysis, and allowing the representation of unobservable concepts in 
these relationships, verifying even possible measurement errors that occurred during the 
statistical process. By establishing an alternative to analyzing the relationship between society 
and its influence on conceptions and attitudes of undergraduate students facing the 
technological development, the structural equation modeling and the procedures for 
descriptive and multivariate analysis denote a precondition to the application of the technique. 

7.1. Theoretical models and research hypotheses 

In this way, evidences were pointed out that the literature, on numerous occasions, provides 
broad considerations that indicate that society generates demand for new technologies and 
these, in turn, change habits, relationships and forms of consumption of the individuals who 
make use thereof. 

7.2. Introducing the model 

We created a master model that relates the conceptions (CON) that individuals have about 
technology, their attitudes and expectations facing the technological development (ATI) and 
the influences of the social aspect (DSO). Due to the theoretical recommendations of the 
adopted method, four models were tested in the study. However, to simplify and make the 
research more objective, this paper will present only the original model, related to the null 
hypothesis of the research. Thus, starting from this model, the relations among the 
constructs with the lowest number of causal pathways will be defined, taking as 
fundamental change the antecedent factor (also treated as an independent variable or 
exogenous) in the causal relationships ([90, 91]). Initially, DSO1 model was chosen, which is 
characterized by having the social dimension (DSO) as an antecedent to the factors 
conception (CON) and attitude (ATI). Thus, the graphical representation of causal 
relationships among the constructs, known as path diagram, is shown in Diagram 1. 

 

DSO: independent variable (exogenous). CON e ATI: dependent variables (endogenous). 

Source: [10] 

Diagram 1.  Structural relationship Model - DSO1: Influence of Society. 
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In general, this model can be translated into the following hypothesis: the social dimension 
influences the conceptions of technology of the individuals within it, providing favorable 
attitudes in the face of a sustainable technological development. 

This initial model formed the basis for other five variations, two of which were obtained by 
exchanging the places of the constructs in the model, and the remaining three were obtained 
from their respective inverse relationships. 

7.3. Formulation of indicators and development of the research tool 

All the literature review summarized in Figure 1 passed through a systematic process of 
analysis and classification for the construction of the research tool. The values obtained 
resulted from a process of content analysis which methodology will be described below. From 
papers, books, national and international documents, this study aimed to collect information 
provided in each text classifying all existing conceptions about technology as well as which are 
the challenges of technology in today's global scenario. It was also prioritized the provision of 
information that could classify the various sectors of society. Based on these categorizations, 
the indicators of this work were developed. All variables were grouped into categories and 
transformed into statements (indicators) and the end result, after a refinement based on the 
methodology of content analysis in [92], is presented in tables 2, 3 and 4. 

 

DIMENSIONS INDICATORS

CONCEPTIONS 

OF 

TECHNOLOGY 

CON 01: Technology is the application of laws, theories and models of science. 
CON 02: The technology does not need theories; only needs to be practical and 
efficient. 
CON 03: Technology explains the world around us. 
CON 04: Today there are technologies that can be purchased at an affordable price 
for many, such as cell phones, stereos, computers, etc. 
CON 05: Technologies are tools (or artifacts) built to assist humans in solving 
different types of tasks. 
CON 06: The technology does not suffer influences from society. 
CON 07: The way we use technology is what determines whether it is good or bad. 
CON 8: The inventor loses control over the invention since it is available to the 
public. 
CON 9: A new technological discovery can be useful anywhere in the world. 
CON 10: Technology can destroy the planet. 
CON 11: Technology increases the socio-economic inequalities. 
CON 12: Technology threatens the privacy of individuals. 
CON 13: The benefits of technological development are greater than its negative 
effects. 
CON 14: Genetic engineering can help to cure diseases. 
CON 15: Different groups of interests determine the technological production from 
social, political, economic, environmental and cultural relationships. 

Source: [10] 

Table 2. Indicators proposed for Conceptions of Technology. 
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SOCIAL 

DIMENSION 

DSO 01: The government must not influence in decisions of technological 
development. 

DSO 02: The technological research developed by companies is directed to 
hegemonic private interests aiming solely at profit. 

DSO 03: The decisions and technological choices have nothing to do with codes of 
ethics and conduct. 

DSO 04: The educational and research institutions, such as large universities must 
conduct research to develop new technologies. 

DSO 05: Non-governmental organizations (NGOs) should have an active voice in 
technological decisions. 

DSO 06: Environmental organizations can prevent or stop the technological 
development. 

DSO 07: Religious organizations can prevent or stop the technological 
development. 

DSO 08: It is important the effective participation of citizens in issues related to 
decision making in technology. 

DSO 09: Personal interests do not influence the process of technology creation. 

DSO 10: Religious beliefs do not affect the work of scientists and experts involved 
in the production of technology. 

DSO 11: Media influences the production of technology. 

DSO 12: Ethnic minorities have no guaranteed space to assist in choosing new 
technologies. 

Source: [10] 

Table 3. Proposed Indicators for the Social Dimension. 

ATTITUDES 

TOWARD 

TECHNOLOGICAL 

DEVELOPMENT 

ATI 01: I use technology to socialize information. 

ATI 02: I am not able to express an opinion about technology, because in 
decisions of this magnitude should be left to experts. 

ATI 03: I choose a technology by its efficiency. 

ATI 04: I choose a technology due to its practicality. 

ATI 05: At the time of purchase of a new technological product the price is the 
determining factor for my choice. 

ATI 06: Technology consolidates the democratization of relations among human 
beings. 

ATI 07: I am aware to the issues related to technology that appear in the media. 

ATI 08: I welcome the increase in investment in technology even if it means 
spending less on social programs. 

ATI 09: I would use nuclear power without questioning, because it is a plausible 
exit to solve future problems of the energy crisis. 

ATI 10: The concern about future generations should be a crucial point to drive 
technological choices. 
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ATI 11: I am aware that my technological choices will help to overcome the water 
crisis in the twenty-first century. 

ATI 12: Having financial conditions, when buying a new phone, I choose the one 
which has more features and functions. 

ATI 13: With the safe use of technology it is possible to protect nature from 
human contamination. 

ATI 14: avoid using technological artifacts that cause environmental destruction. 

ATI 15: I know that genetically modified foods may be the solution to world 
hunger. 

ATI 16: I do not buy furniture that is not made from certified wood. 

ATI 17: I admit the exploitation of nature instead of the welfare of humanity. 

Source: [10] 

Table 4. Proposed Indicators for Attitudes toward technological development. 

7.4. Sampling and data collection 

In this research we adopted the technique of cross-section as it brings the advantage of 
allowing the acquisition of a picture of the variables of interest at a given moment in time 
and to emphasize the selection of a significant and representative sample of the target 
population ([93, 94]). 

The four institutions that represented the sampling unit were selected considering the 
criteria of being institutions both public and private. The selected public university, located 
in Campinas/SP, has students from different regions of Sao Paulo State, as well as the other 
three private institutions. These private institutions were one university and one faculty of 
Sao Paulo/SP and one faculty of Campinas/SP. The two private faculties selected receive 
students from different regions in the state and were also chosen because the researcher had 
already served for a long period in one of them and is now starting activities in the other 
one. The diversity of courses that the four institutions have was also a decisive factor in their 
choices.  

The data collection in the public institution was done directly with the students, from 
different courses, and the questionnaires were, in the most part, passed before the beginning 
of the classes in the days chosen for the data acquisition. Students were selected from the 
following courses: Environmental Engineering, Computer Science, Nutrition, Psychology, 
Business Administration with emphasis in International Business, Electrical Engineering, 
Production Engineering, Physics, Mathematics, Technology in Environmental Management, 
Administration and Education.  

Initially, around 1006 questionnaires were returned, yielding a proportion of almost 23 
interviewed by assertion. However, LISREL software was used in a procedure that made the 
disposal of questionnaires that were not fully answered. Thus, the amount passed to 600 
valid questionnaires, representing a proportion of nearly 14 respondents per statement, 
which is a significant value considering [90] as basis, and taking into account that the model 
is not complete and it still gave a good fit in LISREL software. 
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8. Methodology of data analysis and results  

Following guidelines from [90], at the end of the collect, the data recorded in the 
questionnaires were entered in an Excel spreadsheet to be later processed by specific 
statistical software’s to aid in the treatment and analysis of quantitative data. The software 
SPSS 13.0 was used to verify the reliability and constructs unidimensionality, as well as the 
system LISREL 8.54, one of the most traditional statistical structural equation modeling 
package that became popular in social science research, as shown in [95], and has adequate 
resources to the purposes of this research ([91, 95-102]). A The coding was made with the 
SIMPLIS command language, available in the system, which made possible the estimation 
of the parameters of the model through confirmatory factorial analysis, according to 
different estimation methods, and the verification of the respective measures of adjustment 
of the models. 

8.1. Individual evaluation of the constructs 

From the individual evaluation of each construct was then possible to conduct the 
validation of the models of measures of each of these (DSO, ATI and CON) and this 
validation was performed by applying the Confirmatory Factorial Analysis (Confirmatory 

Factor Analysis - CFA). This technique has the purpose to test the hypothesis of adjustment of 
empirical data to a theoretical model, where a relationship structure is imposed and 
confirmed by analysis. Nevertheless, the variables need not to be related to all common 
factors. In particular, as is the case of this investigation, each variable is related to only one 
factor. 

8.2. Unidimensionality of the constructs 

The constructs presented earlier had their dimensionalities tested since this action is an 
premise to the reliability of the construct. The observation of the unidimensionality was 
made observing if each value of the normalized residue matrix  of the construct was lower 
than 2.58, in modulus, at a level of significance of 1%, indicating if the effect on the overall 
adjustment of the model was low. In each process the indices of fit were checked, 
supplemented by information generated by the option "Modification Index" programmed in 
LISREL ®, which points out how much is expected to decrease the chi-square if a given a re-
estimation occurred, as in [98].  A detailed analysis of the standardized residuals of all 
dimensions was made and it was found that the overall quantity of residues which exceeds 
the value of 2.58 is very low and don't reaches 3% of the total. Thus, the unidimensionality 
of the constructs is not compromised. 

8.3. Reliability of the constructs 

Reliability is a measure of the internal consistency of the construct indicators and of the 
adequacy of the scales to measure it. According to the authors, a value commonly used for 
acceptance of reliability is 0.70, although this is not an absolute standard, and values below 
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0.70 have been accepted if the research is exploratory in its nature and this value was 
observed in the research. The results from each one of the dimensions are indicated in the 
following table (Table 5):  
 

Constructs Composite Reliability of the Construct 

DSO Models 0,704161 

CON Models 0,703772 

ATI Models 0,716902 

Source: Lisrel® Software 

Table 5. Composite Reliability of the Constructs 

As can be seen, the values are higher than the reference commonly established when 
calculated for each of the constructs. This indicates that the measures performed are suitable. 

8.4. Adjustment measures of the constructs 

In this step we evaluated all the models seeking to understand the structural relationships 
hypothesized. The most common procedure for the estimation of these parameters and 
which usually has higher efficiency, in accordance with [90], is the Maximum Likelihood 
method (Maximum Likelihood Estimation – MLE). The results achieved (Table 6) with the MLE 
method were well adjusted, considering the values given in the literature.  
 

Main Indicators of the 

Adjustment of the 

Model 

Values Obtained with the MLE Method
REF. 

VALUES DSO1 DSO2 CON1 CON2 ATI1 ATI2 

Degrees of freedom 144 143 144 143 144 143 X 
Chi-square 218.865 218.131 218.865 218.131 218.16 218.131 X 
Weighted Chi-square
 (χ2/GL) 

1,52 1,53 1,52 1,52 1,52 1,53 
lower than 

5,00 
Root Mean Square 
Error of 
Approximation 
(RMSEA) 

0.0308 0.0309 0.0308 0.0309 0.0306 0.0309 
Between 0,05 

and 0,08 

Normed Fit Index 
(NFI) 

0.817 0.818 0.817 0.818 0.818 0.818 
Over than 

0,90 
Non-Normed Fit Index 
(NNFI) 

0.913 0.912 0.913 0.912 0.914 0.912 
Over than 

0,90 
Comparative Fit Index 
(CFI) 

0.927 0.927 0.927 0.927 0.928 0.927 
Over than 

0,90 
Goodness of Fit Index 
(GFI) 

0.962 0.962 0.962 0.962 0.962 0.962 
Over than 

0,90 
Adjusted Goodness of 
Fit Index (AGFI) 

0.95 0.949 0.95 0.949 0.95 0.949 
Over than 

0,90 

Source: [10] 

Table 6. Comparison of the Measures of Adjustment of the Model with MLE. 
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These measures were used as a way to evaluate each construct and the integrated model, 
because an adjusted model provides a benchmark for the confirmation of the validity of the 
constructs and the relationships among them, with respect to the complete structural model.  

8.5. Evaluation of the integrated model 

Several indicators were excluded in an attempt to get the best fitted model resulting in a 
total of 44, 19 indicators on the scale validated following the guidelines of [90]. Applying the 
MLE technique to estimate the model with antecedents in the social dimension, we obtained 
the structural equations, t-values of the estimated parameters and their respective R2, as 
shown in Table 7 for the estimation of DSO1, the t-values are above to 1.96 for a level of 
significance of 5%. This demonstrates the significant contribution of the endogenous 
constructs (conceptions and attitudes) for the Social Dimension (DSO) predictor construct 
and we have this model as the most adequate, satisfying the theory and our initial 
hypothesis.  
 

Models 
METHOD OF ESTIMATION MLE

structural equations t-values R2 

DSO1 
ATI = 1.096*DSO 7.708 1.202 

CON = 1.016*DSO 6.220 1.033 
DSO2 DSO = 0.116*ATI + 0.764*CON 0.188 e 0.906 0.795 

CON1 
ATI = 1.109*CON 7.896 1.231 
DSO = 0.880*CON 1.288 0.774 

CON2 CON = 4.408*ATI - 3.386*DSO 0.271 e -0.208 1.908 

ATI1 
DSO = 0.889*ATI 1.354 0.791 
CON = 1.069*ATI 6.348 1.144 

ATI2 ATI =  - 0.145*DSO + 1.249*CON -0.151 e 1.327 1.257 

Source: LISREL® Software 

Table 7. Complete model estimated according to the MLE method. 

These results indicate that the model which predicts the other variables is the DSO1. 

8.6. Presentation of the fitted model 

From the observations presented in the previous sections, the best fitted model showed a 
number of constructs and indicators below the initial, as shown in Table 8 and graphically 
represented in Diagram 2. 
 

CONSTRUCTS VARIABLES

SOCIAL DIMENSIONS DSO 01; DSO 02; DSO 04; DSO 06; DSO 08 
CONCEPTIONS OF TECHNOLOGY CON 01; CON 03; CON 05; CON 07 

ATTITUDES TOWARDS THE 

TECHNOLOGICAL DEVELOPMENT 

ATI 01; ATI 05; ATI 06; ATI07; ATI010; ATI 11; ATI 
12; ATI 13; ATI 15; ATI 16 

Source: [10] 

Table 8. Adjusted Model of Measure. 
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Source: LISREL® Software. 

Diagram 2. Path Diagram of the Integrated Model. 

In summary, it can be said that the final model proposed was adequate and the various 
factors, in turn, significant. Thus, it is clear that the social dimension, measured by the DSO 
construct, can be considered a predictor of the attitudes (ATI) and conceptions (CON) 
related to the technology and that, by the unadjusted models, the inverse relationships are 
not true for the sample consulted.  

9. Concluding remarks 

Seeking an understanding of how elements of society can influence the conceptions and 
attitudes of individuals concerning the technological development, this research developed 
a theoretical model from which a research tool was elaborated and applied with 
undergraduate students.  

It was found that all models were adjusted, but only the model DSO1 attested the research 
hypotheses according to the results previously presented. 

The society, in the created model, was represented by different variables which represented 
specific sectors. Among all possibilities, in a comprehensive manner, the adjusted model 
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showed that the undergraduate students surveyed gave evidence that the government, the 
research and educational institutions, and also the citizens in general, are the components 
that best represent, or could represent, the society in processes of technological decision 
making. Either for the choice of new technologies as for the development of other, with 
these points in common it is possible to say that undergraduates expect a government 
position at the same time they feel able to participate in a more active form. 

Complementing the scenery, the indifference presented regarding the environmental non-
governmental institutions may not mean a lack of opinion, but tend to show that issues of 
sustainability and preservation of the planet must be taken into consideration. This will be 
evident in the analysis of the attitudes that will be made in future paragraphs.  

Summarizing these statements we can say that government, people, academic and 
educational sectors should join forces for better choices and technological decisions. This 
statement shows that all the literature indicated in Section 4 is consistent with the fitted 
model. Thus, these considerations show the reflex of the society in the attitudes of people in 
their technology choices and it can also be said that this reflex is also present in the way they 
understand the technology.  

In the case of the conceptions, for one of the dependent constructs, we can infer that the 
undergraduates surveyed show three basic aspects that commonly appear as indicators of 
common sense of the interpretation of technology. More generally, one can say that the 
research has shown that technology is understood by the great majority of undergraduates 
as being intellectualistic and synonymous of science, as well as neutral and instrumentalist. 

This way, the research shows that understanding technology as a practical knowledge 
derived from scientific theoretical knowledge, or even mistakes it with science, is a strong 
indicator. This means that a deeper reflection about the production process of technology 
and all of its real reasons of conception are not present in the majority of respondents. The 
instrumentalist conception supports this conclusion significantly. If the process is not 
considered, there remains only the product. And the use of this product is sole 
responsibility of the person who acquires it, not reflecting, this way, the interests of the 
developers. This statement is supported by the neutral view of technology also present in 
the model. 

In general, even the concept of technology can be somewhat limited, its direct dependence 
on social factors is a good indicator and raises good evidence that undergraduates expect 
that influential sectors of the society act jointly in the development process of technology. 

Regarding the attitudes (ATI), the second construct dependent on the social background 
(DSO), three points are possible to identify in a more comprehensive way: the awareness of 
the need to ensure the sustainability of the planet, consuming appropriate technologies, the 
use of technologies to socialize information and keep informed, and the practical 
manifestation of the instrumentalist conception. By taking again as a starting point the social 
dimension, we can infer that the students surveyed believe that jointly, government, 
teaching and research institutions and the population in general, can combine efforts to the 
pursuit of sustainable development. Thus, progress is possible if, and only if, political, social 
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and economical efforts, are gathered in the search of a growth able to preserve the natural 
and material resources to ensure the well being of people. 

With a differentiated education, new educational public policies may be developed in order 
to point to a sustainable world, whose maintenance of the life forms and inanimate 
resources can only be achieved through the joint action of all sectors of society. With an 
efficient technological education it is possible to educate for the consumption in a conscious 
and not so materialistic way, as pointed by some attitudes of the model. With a conscious 
technological education and with the use of all socializing and educational potential of 
technology, it is possible to manage and generate gradually an educational system solid and 
participatory. 

Finally, it is possible to establish a contrast with the idea of consumption that also appeared, 
which indicates that the economic sector of society, which aims at maintaining a competitive 
market structure, also exerts influence. Even so, the adjusted model showed that the 
attitudes (or intentions) of undergraduates show evidence of change of attitude in college 
students that, even in a subjective way, give evidence that it is necessary to create a social 
mechanism where the holders of the technical knowledge must meet with the 
representatives from all sectors of society to decide which new technological systems should 
be adopted, since it does not harm the environment. 

We emphasize that it was found that undergraduate students surveyed have a limited 
conception of technology, and this, as showed in the survey, is a reflection of the society in 
which they are inserted. Another point to be considered is the social reflex in the attitudes of 
the individuals facing the technological development. The study showed that there is a 
sustainable awareness, but also showed that some key variables of technological advances 
presented in the research model does not appear so striking in the way the students 
surveyed are positioned. These two observations open up space for a last important point: 
society, in general, need a technological reeducation, so that the citizens within it start to 
understand the process of technological decision making in a more comprehensive way and 
become capable to reflect about the different aspects related to the social environment in 
which they belong.  

Thus, speaking in rethink the public policies in education is to propose the use of 
technological knowledge in education. And that does not mean simply perform tasks for 
training or specialization in new technologies, but to ensure to the students a solid 
foundation that helps them to manage and generate, in the future, the demands placed on 
society. The integration means of the individual in society, as well as their formation, more 
critical and more human. 

Author details 

Estéfano Vizconde Veraszto and José Tarcísio Franco de Camargo 
Faculdade Municipal “Professor Franco Montoro” (FMPFM), Mogi Guaçu, SP, Brazil 



Technology and Society Public Perception: A Structural Equation 
Modeling Study of the Brazilian Undergraduate Students’ Opinions and Attitudes from Sao Paulo State 53 

Estéfano Vizconde Veraszto and Dirceu da Silva 
Universidade Estadual de Campinas (UNICAMP), Campinas/SP, Brazil 

José Tarcísio Franco de Camargo 
Centro Universitário Regional de Espírito Santo do Pinhal (UNIPINHAL), Esp. Sto do Pinhal, SP, 

Brazil 

Leandro Valim de Freitas 
Petróleo Brasileiro SA (Petrobrás), São José dos Campos, SP, Brazil 

Universidade Estadual Paulista "Júlio de Mesquita Filho", (UNESP), Guaratinguetá, SP, Brazil 

10. References 

[1] Cardoso, T. F. L. (2001). Sociedade e Desenvolvimento Tecnológico: Uma Abordagem 
Histórica. In: Grinspun, M.P.S.Z. (org.). Educação Tecnológica: Desafios e Perspectivas. 
São Paulo. Cortez. p. 183-225. 

[2] Miranda, N. A. et al. (2007a). New Tchnologies of the Information and Communication 
in Education: A pre-test analysis In: 4th International Conference on Information 
Systems and Technology Management, 2007, São Paulo/SP. Anais do 4th CONTECSI. 
São Paulo/SP. v.1. p.1590-1602. 

[3] Miranda, N. A. et al. (2007b). Tecnologias da Informação e Comunicação na escola 
pública: realidade ou ilusão? In: II EIDE - Encontro Iberoamericano de Educação. 
Araraquara/SP. Anais do II EIDE.  

[4] Dagnino, R. (2007). Um Debate sobre a Tecnociência: neutralidade da ciência e 
determinismo tecnológico. Disponível em < http://www.ige.unicamp.br/site/aulas/138/ 
UM_DEBATE_SOBRE_A_TECNOCIENCIA_DAGNINO.pdf >. Acesso em 8 Jan 2010. 

[5] Echeverria, J. (1998). Teletecnologías, espacios de interacción y valores. Teorema – 
Revista Internacional de Filosofía. Vol.17/3. 

[6] Liguori, L. M. (1997). As Novas Tecnologias da Informação e da Comunicação no 
Campo dos Velhos Problemas e Desafios Educacionais. In.: LITWIN, E. (org.). 
Tecnologia Educacional: política, histórias e propostas. (Trad.: ROSA, E.). Artes 
Médicas, Porto Alegre. pp. 78-97.  

[7] Agazzi, E. (2002). El impacto de la tecnología. Biblioteca Digital da OEI. Disponível em: 
< http://www.argumentos.us.es/numero1/agazzi.htm >. Acesso em: 7 Jun 2009.  

[8] Berne, R. W. (2003). Ethics, Technology, and the Future: Na Intergenerational 
Experience in Engineering Education. Bulletin of Science, Technology & Society. Vol. 23. 
N. 2. April 2003. pp. 88-94. 

[9] Gordillo, M. M. & Galbarte J. C. G. (2002). Reflexiones Sobre la Educación Tecnológica 
desde el Enfoque CTS. Revista Iberoamericana de Educación. No. 28: 17-59.  

[10] Veraszto, E. V. et al. Estudios CTS en Brasil: relación causal entre concepciones y 
actitudes de estudiantes universitarios del Estado de São Paulo frente al desarrollo 



 
Multivariate Analysis in Management, Engineering and the Sciences 54 

tecnológico. Icono 14 - Revista de Comunicación, Educación y TIC, v. 1, p. 407-424, 
2009b. 

[11] Veraszto, E. V. et al. El desarrollo tecnológico en la vida cotidiana: influencias sociales 
comprendidas por universitarios brasileños. Prisma Social. Revista de Ciencias Sociales, 
v. 1, p. 1-33, 2010. 

[12] Veraszto, E. V. et al. Educación, tecnología y sociedad: relaciones de causalidad de la 
influencia social en los procesos de toma de decisiones tecnológicas. ETD : Educação 
Temática Digital, v. 12, p. 126-153, 2011a. 

[13] Veraszto, E. V. et al. Influência da sociedade no desenvolvimento tecnológico: um 
estudo das concepções de graduandos brasileiros do Estado de São Paulo. Revista 
Iberoamericana de Ciencia, Tecnología y Sociedad, v. 6, p. 1-30, 2011b. 

[14] Veraszto, E. V. (2004). Projeto Teckids: Educação Tecnológica no Ensino Fundamental. 
Dissertação de Mestrado. Campinas. Faculdade de Educação. UNICAMP.  

[15] Brasil. (1996). Lei de Diretrizes e bases 9394/96. MEC (Ministério da Educação e do 
Desporto). Disponível em: < http://www.mec.gov.br/legis/default.shtm >. Acesso em: 23 
Nov 2009. 

[16] Gordillo, M. M. (2001). Ciencia, Tecnología e Sociedad. Projeto Argo. Materiales para la 
educación CTS. p. 7-12; 64-101. Grupo Norte.  

[17] Silva, D., Barros Filho, J e Lacerda Neto, J. C. N. (2000). Atividades de Ciência, 
Tecnologia e Sociedade (CTS) para as disciplinas dos cursos de Administração de 
Empresas. Revista Álvares Penteado. Junho 2000. Nº 4: 47-67. 

[18] Lacerda Neto, J. C. M. (2002). Ensino de Tecnologia: uma Investigação em sala de aula. 
Dissertação de Mestrado da Faculdade de Educação da UNICAMP. Campinas/SP. 2002. 

[19] Vargas, M. Prefácio. (2001). In: Grinspun, M.P.S.Z.(org.). Educação Tecnológica - 
Desafios e Perspectivas. São Paulo: Cortez. pp. 7-23.  

[20] Layton, D. (1998). Revaluing the T in STS. International Journal of Science Education. 
10(4): 367-378. 

[21] Acevedo, G. D. R. (1998). Ciencia, Tecnología y Sociedad: una mirada desde la 
Educación en Tecnología. Revista Iberoamericana de Educación. No. 18. p. 107-143. 

[22] García, M. I. G. et al. (2000). Ciencia, Tecnologia y Sociedad: una introducción al estudio 
social de la ciencia y la tecnología. Tecnos. Madrid. 2000. p. 327. 

[23] Acevedo Díaz, J. A. (2002a). ¿Qué puede aportar la Historia de la Tecnología a la 
Educación CTS? Biblioteca Digital da OEI (Organização de Estados Iberoamericanos 
para a Educação, a Ciência e a Cultura. Disponível em < http://www.campus-oei.org >. 
Acesso em 8 Dez 2009. 

[24] Acevedo Díaz, J. A. Educación Tecnológica desde una perspectiva CTS. (2002b). Una 
breve revisión del tema. Biblioteca Digital da OEI. Disponível em: < 
http://www.oei.es/bibliotecadigital.htm > Acesso: 6 Fev 2010. pp. 1-8. 

[25] Osorio M., C. (2002). Enfoques sobre la tecnología. Revista Iberoamericana de Ciencia, 
Tecnología, Sociedad e Innovación. N. 2. ISSN: 1681-5645.  



Technology and Society Public Perception: A Structural Equation 
Modeling Study of the Brazilian Undergraduate Students’ Opinions and Attitudes from Sao Paulo State 55 

[26] Osorio M., C. (2002). La Educación científica y tecnológica desde el enfoque en ciencia, 
tecnología y sociedad. Aproximaciones y experiencias para la educación secundaria. 
Revista Iberoamericana de Educación. N.28.  

[27] Sancho, J. M. (org.). (1998). Para uma tecnologia educacional. (Trad.: Neves, B A.). Porto 
Alegre, Artmed. pp: 28-40. 

[28] Jarvis, T. & Rennie, L. J. (1998). Factors that Influence Children’s Developing Perception 
of Technology. Journal of Technology and Design Education. Vol. 8: 261-279. 
Netherlands. Kluwer Academic Publishers. 

[29] Silva, D. & Barros Filho, J. (2001). Concepções de Alunos do Curso de Pedagogia sobre a 
Tecnologia e suas Relações Sociais: Análise de um pré-teste. Revista Educação e Ensino 
da Universidade São Francisco. Nº 6, V. 2.  

[30] Valdés, P. Y Valdés R., Guisáosla, J. Santos, T. (2002). Implicaciones de la Relaciones 
Ciencia-Tecnología en la Educación Científica. Revista Iberoamericana de Educación. 
No. 28. p. 101-127.  

[31] Hilst, V. L. S. (1994). A tecnologia necessária: uma nova pedagogia para os cursos de 
formação de nível superior. Piracicaba/SP: Editora da UNIMEP. p. 15-41. 

[32] Acevedo Díaz, J. A. et al. (2002). Persistencia de las actitudes y creencias CTS en la 
profesión docente. Revista Electrónica de Enseñanza de las Ciencias. Vol. 1 Nº 1. pp. 1-
28. 

[33] Acevedo Díaz, J. A. (2002c). Tres criterios para diferenciar entre Ciencia y Tecnología. 
Biblioteca Digital da OEI. Disponível em: < http://www.oei.es/ bibliotecadigital.htm > 
Acesso: 6 Fev 2010. pp. 1-17. 

[34] Acevedo Díaz, J. A. et al. (2002d). Persistencia de las actitudes y creencias CTS en la 
profesión docente. Revista Electrónica de Enseñanza de las Ciencias. Vol. 1 Nº 1.  

[35] Silva, D. et. al. (1999). Ensino de Engenharias e Ensino de Ciências das Disciplinas 
Experimentais: Proposta de Ações Pedagógicas. Atas do XV Congresso Brasileiro de 
Engenharia Mecânica (COBEM). Águas de Lindóia/SP. ABCM e UNICAMP. 

[36] Pacey, A. (1983). The Culture of Technology. Cambridge, MA: MIT Press.  
[37] Acevedo Díaz, J. A. (2003a). Una breve revisión de las creencias CTS de los estudiantes. 

Biblioteca Digital da OEI (Organização de Estados Iberoamericanos para a Educação, a 
Ciência e a Cultura. Disponível em < http://www.campus-oei.org >. Acesso em 19 Jan 
2010 (d). 

[38] Acevedo Días, J. A., Alonso, A. V., Massanero Mas, M. A. (2003). El movimiento 
Ciencia-Tencología-Sociedad y la enseñanza de las Ciencias. Biblioteca Digital da OEI 
(Organização de Estados Iberoamericanos para a Educação, a Ciência e a Cultura. 
Disponível em < http://www.campus-oei.org >. Acesso em 19 Jan 2010. 

[39] Winner, L. (2008). La Ballena y el Reactor: Una búsqueda de los límites en la era de la 
alta tecnología. Gedisa Editorial. 2ª. ed. Barcelona. España. 290p. 

[40] Carrera, A. D. (2001). Nuevas tecnologías y viejos debates: algunas ideas sobre la 
participación social. Ingenieria sin fronteras - Revista de Cooperación. n. 14.  



 
Multivariate Analysis in Management, Engineering and the Sciences 56 

[41] Gómez, S. C. (2001). Los estudios Ciencia, Tecnología y Sociedad y la Educación para el 
Desarrollo. Ingenieria sin fronteras - Revista de Cooperación. n. 14.  

[42] Meadows, D. H. et all. (1972). The limits to growth. Potomac, Washington D. C. 
[43] Barnett, H. J. & Morse, C. (1977). Scarcity and Growth: the economics of natural 

resources availability. John Hopkins Press, Baltimore. 
[44] Colombo, C. R. & Bazzo, W. A. (2002). Educação Tecnológica Contextualizada, 

ferramenta essencial para o Desenvolvimento Social Brasileiro. Biblioteca Digital da 
OEI. Disponível em: < http://www.oei.es/bibliotecadigital.htm > Acesso: 6 Fev 2010. pp. 
1-10. 

[45] Carranza, C. C. (2001). Nuevas tecnologías y sostenibilidad ambiental y humana. 
Ingenieria sin fronteras - Revista de Cooperación. n. 14.  

[46] Corazza, R.I. (1996). A questão ambiental e a direção do progresso de inovação 
tecnológica na indústria de papel e celulose. Dissertação de Mestrado. Instituto de 
Geociências. Universidade Estadual de Campinas.  

[47] Corazza, R. I. (2004). Políticas públicas para tecnologias mais limpas: uma analise das 
contribuições da economia do meio ambiente. Tese de doutorado. Instituto de 
Geociências. Universidade Estadual de Campinas. 

[48] Corazza, R. I. (2005). Tecnologia e Meio Ambiente no Debate sobre os Limites do 
Crescimento: Notas à Luz de Contribuições Selecionadas de Georgescu-Roegen. Revista 
Economia. 1.  

[49] Herrera, A. et al. (1994). Las Nuevas Tecnologías y el Futuro de América Latina. Siglo 
XXI. México. 

[50] WCEAD – World Commission on Environment and Development. (1987). Our 
Common Future. Oxford University Press. Oxford and New York. Em português: 
Comissão Mundial sobre meio ambiente e desenvolvimento. Nosso futuro comum. Rio 
de Janeiro: Ed. da Fundação Getúlio Vargas. 430p. 

[51] Foray, D. & Grübler, A. (1996). Technology and the environment: an overview. 
Technological Forecasting and Social Change, v. 53, n. 1, p. 3-13, Sep 1996.  

[52] Freeman, C. (1996). The greening of technology and models of innovation. 
Technological Forecasting and Social Change, 53 (1), Sep 1996. 

[53] Andrade, T. (2004). Inovação tecnológica e meio ambiente: a construção de novos 
enfoques. Ambiente & Sociedade - Vol. VII nº. 1 jan./jun. 2004. 

[54] Bin, A. (2004). Agricultura e meio ambiente: contexto e iniciativas da pesquisa pública. 
Dissertação de Mestrado. Instituto de Geociências. Universidade Estadual de Campinas. 

[55] Bin, A. & Paulino, S. R. (2004). Inovação e meio ambiente na pesquisa agrícola. 
ANNPAS. Indaiatuba/SP. 

[56] Miranda, N. A. et. al. (2006a). Educação ambiental na óptica discente: análise de um 
pré-teste. In: SEGET - III SIMPÓSIO DE EXCELÊNCIA EM GESTÃO E TECNOLOGIA. 
Resende/RJ. III Simpósio de Excelência em Gestão e Tecnologia. v. 1. p. 1-10. 

[57] Miranda, N. A. et al. (2006b). Educação ambiental na óptica discente: análise de um pré-
teste In: 3º SEMINÁRIO INTERNACIONAL CIÊNCIA E TECNOLOGIA NA 



Technology and Society Public Perception: A Structural Equation 
Modeling Study of the Brazilian Undergraduate Students’ Opinions and Attitudes from Sao Paulo State 57 

AMÉRICA LATINA. Campinas/SP. Anais do 3º Seminário Internacional Ciência e 
Tecnologia na América Latina. v.1. p.1 – 10. 

[58] Veraszto, E. V. et al. (2007a). Science, Technology and Environment: limits and 
possibilities In: 4th International Conference on Information Systems and Technology 
Management, 2007, São Paulo/SP. Anais do 4th CONTECSI. São Paulo/SP. v.1. p.3806-
3820. 

[59] Veraszto, E. V. et al. (2007d). O atual processo de globalização e as Novas Tecnologias 
da Informação e Comunicação. Santa Lúcia em Revista. v.1, p.21-27. 

[60] Veraszto, E. V. et al. (2007e). Contribuições da ciência & tecnologia no panorama 
ambiental contemporâneo. Conexão IESF. v.1, p.6-14. 

[61] Bosch, G. (2002). La peligrosa armonía de la tecnologia. Biblioteca Digital da OEI 
(Organização de Estados Iberoamericanos para a Educação, a Ciência e a Cultura. 
Disponível em < http://www.campus-oei.org >. Acesso em 8 Dez 2009. 

[62] Grinspun, M. P. S. Z. (2001). Educação Tecnológica. In: Grinspun, M.P.S.Z. (org.). 
Educação Tecnológica - Desafios e Pespectivas. São Paulo: Cortez. p. 25-73. 

[63] Barros Filho, J. et. al. (2003). Projetos Tecnológicos no Ensino Fundamental como 
Alternativa para o Futuro do Ensino de Física . In: Garcia, Nilson M. D. (org.). Atas do 
XV Simpósio Nacional de Ensino de Física. Curitiba: CEFET-PR. p. 2065-2074.  

[64] Simon, F. O. et al. (2004). Uma Proposta de Alfabetização Tecnológica no Ensino 
Fundamental Usando Situações Práticas e Contextualizadas. Resúmenes: VI Congresso 
de Historia de las Ciencias y la Tecnología: "20 Años de Historiagrafia de la Ciencia y la 
Tecnología en América Latina", Sociedad Latinoamericana de Historia de las Ciencias e 
la Tecnología. Buenos Aires, Argentina. 

[65] Veraszto, E. V.; Silva, Dirceu da. (2005a). Tecnologia e Sociedade: Criação de um 
modelo de percepção pública. In: VII ENCONTRO DE PESQUISA EM EDUCAÇÃO 
DA REGIÃO SUDESTE. Belo Horizonte. 

[66] Veraszto, E. V. et al. (2005b). Tecnologia e Sociedade: Projeto Para Mapear Modelos de 
Percepção Pública. In: V Encontro Nacional de Pesquisa em Educação em Ciências. 

[67] Veraszto, E. V. et. al. (2006). O papel e os desafios da Ciência e Tecnologia no cenário 
ambiental contemporâneo. In: III Simpósio de Excelência em Gestão e Tecnologia. 
Resende/RJ. Anais do SEGeT 2006. Resende/RJ: Associação Educacional Dom Bosco. v. 
1. p. 1-11. 

[68] Veraszto, E. V. & Silva, D. (2007b). Tecnologia e responsabilidade social: um modelo de 
percepção pública In: ANPED - VIII Encontro de Pesquisa em Educação da Região 
Sudeste. Vitória/ES. Desafios da Educação Básica a Pesquisa em Educação. Vitória/ES: 
Universidade Federal do Espírito Santo. v.1. p.1-7. 

[69] Veraszto, E. V. et al. (2007c). As influências das Tecnologias da Informação e 
Comunicação no atual processo de globalização: uma breve reflexão a partir de 
perspectivas históricas In: II EIDE - Encontro Iberoamericano de Educação. 
Araraquara/SP. Anais do II EIDE.  



 
Multivariate Analysis in Management, Engineering and the Sciences 58 

[70] Veraszto, E. V. et. al. (2008a). Technology: looking for a definition for the concept In: 5th 
CONTECSI International Conference on Information Systems and Technology 
Management., 2008, São Paulo/SP.  Anais do 5th CONTECSI. São Paulo. v.1. p.1567-
1592 

[71] Veraszto, E. V. et al. (2008b). Tecnologia: buscando uma definição para o conceito. 
Prisma.com. Revista de Ciências da Informação e da Comunicação do CETAC. 6 Ed. V. 
1. p.60-85. Jul 2008. 

[72] Benedick, R. E. (1999) Tomorrow's is global. Futures, vol 31, pp. 937-947. 
[73] Lustosa, M. C. J. (1999). Evolução e Meio Ambiente no enfoque evolucionista: o caso das 

empresas paulistas. XXVII Encontro Nacional da ANPEC - Belém. Disponível em < 
http://www.ie.ufrj.br/gema/pdfs/inovacao_e_meio_ambiente.pdf > Acesso em 7 Jul 
2009. 

[74] Brasil. (2000). Ciência & Tecnologia para o Desenvolvimento Sustentável. Ministro do 
Meio Ambiente. Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais 
Renováveis. Consórcio CDS/UnB – Abipti. Brasília. Disponível em < 
http://www.seplan.go.gov.br/download/cienctecn.pdf >. Acesso em 25 Jun 2009. 

[75] Bursztyn, M. (2004). Meio ambiente e interdisciplinaridade: desafios ao mundo 
acadêmico. Desenvolvimento e Meio Ambiente. N. 10. Ed. UFPR. Curitiba/PR. ISSN: 
1518-952X. p. 67-76.  

[76] Cordeiro Netto, O. M. & Tucci, C. E. M. (2003). Os desafios em ciência, tecnologia & 
inovação: resultados alcançados com o fundo setorial de recursos hídricos. Cienc. Cult., 
Oct./Dec. 2003, vol.55, no.4, p.44-46. 

[77] Costa Ferreira, L. (2004). Idéias para uma sociologia da questão ambiental - teoria social, 
sociologia ambiental e interdisciplinaridade. Desenvolvimento e Meio Ambiente. N. 10. 
Ed. UFPR. Curitiba/PR.  

[78] Glenn, J. C. & Gordon, T. J. (2004). Future issues of science and tecnhology. 
Technological Forecasting and Social Change. N. 71. pp. 405-416. 

[79] Grübler, A. & Gritsevskyi, A. (2002). A Model of EndogenousTechnological Change 
through Uncertain Returns on Innovation. In: Grübler, A; Nakicenovic, N & Nordhaus, 
W.D. (eds) Technological Change and the Environment. Washington DC: IIASA. Oct 
2002: 464p.  

[80] Knechtel, M. R. (2001). Educação Ambiental: uma prática interdisciplinar. 
Desenvolvimento e Meio Ambiente. N. 3. Ed. UFPR. Curitiba/PR. ISSN: 1518-952X. p. 
125-139.  

[81] Meadows, D. H. et all. (2002). Beyond the limits. Earthscan Publications Ltd. London. 
[82] OEI. (2006). Declaración de Colón: Conclusiones del V Foro Iberoamericano de 

Ministros de Medio Ambiente. Revista iberoamericana de ciencia, tecnología, sociedad e 
innovación. n.7.  

[83] ONU. (1998). Protocolo de Quioto. 1998. Disponível em 
< http://www.mct.gov.br/upd_blob/0012/12425.pdf >. Acesso em 24 Mar 2010. 



Technology and Society Public Perception: A Structural Equation 
Modeling Study of the Brazilian Undergraduate Students’ Opinions and Attitudes from Sao Paulo State 59 

[84] PNUD. (2001). Relatório do desenvolvimento humano 2001. Programa das Nações 
Unidas para o Desenvolvimento. New York. Disponível em <www.undp.org/hdr2001>. 
Acesso em 25 Jun 2009. 

[85] PNUD. (2004). Relatório do desenvolvimento humano 2004. Programa das Nações 
Unidas para o Desenvolvimento. New York. Disponível em 
<http://www.undp.org/undp/hdro>. Acesso em 25 Jun 2009. 

[86] PNUD. (2006). Relatório do desenvolvimento humano 2006 - A água para lá da 
escassez: poder, pobreza e a crise mundial da água. Programa das Nações Unidas para 
o Desenvolvimento. New York. Disponível em < http://hdr.undp.org >. Acesso em 25 
Jun 2009. 

[87] UNESCO. (1999). Declaración de Budapest. Proyecto de programa en pro de la ciencia: 
Marco general de acción Unesco - ICSU. Conferencia Mundial sobre la Ciencia para el 
Siglo XXI: Un nuevo compromiso. Budapeste. Biblioteca da OEI. Biblioteca Digital da 
OEI. Disponível em: < http://www.campus-oei.org > Acesso: 6 Fev 2010. 

[88] Veraszto, E. V. et al. (2007f). Tecnologia e Sociedade: uma busca por relações da 
influência social nas concepções e atitudes frente ao desenvolvimento tecnológico In: VI 
Encontro Nacional de Pesquisa em Educação em Ciências (ENPEC). Florianópolis/SC. 
VI Encontro Nacional de Pesquisa em Educação em Ciências (ENPEC). 
Florianópolis/SC. 

[89] Vilches, A. (2006). et al Tecnologías para la sostenibilidad. OEI. Biblioteca da OEI. 
Biblioteca Digital da OEI. Disponível em: < http://www.oei.es/decada/accion003.htm >. 
Acesso em 6 Fev 2010. 

[90] Hair JR. J. F. et al. (2005). Análise multivariada de dados. Trad. Adonai Schlup 
Sant’Anna e Anselmo Chaves Neto. 5 ed. Porto Alegre-RS: Bookman. 

[91] Maruyama, G.M. (1998). Basics of structural equation modeling. Thousand Oaks, Ca: 
Sage Publications, Inc.. 

[92] Bardin, L. (1991). Análise de Conteúdo. Trad.: RETO, L. A. e PINHEIRO, A. Primeira 
Edição. Edições 70, 1991, Lisboa, Portugal. 

[93] MacCallum, R. C.; Austin, J. T. (2000). Applications of structural equation modeling in 
psychological research. Annual Review of Psychology, n. 51, p. 201-226. 

[94] Malhotra, N.K. (2001). Pesquisa de marketing: uma orientação aplicada. 3 ed. Porto 
Alegre: Brookman. 

[95] Garson, G.D. (2003). PA 765 Statnotes: an Online Textbook. Disponível em 
<http://www2.chass.ncsu.edu/garson/pa765/statnote.htm> Acesso em 21 Mar 2010. 

[96] Hayduk, L. A. (1987). Structural Equation Modeling with Lisrel: Essentials and 
Advances. Baltimore: The Johns Hopkins University Press. 

[97] Bollen, K. A. e Long, J. S. (eds). (1993). Testing Structural Equation Models. Newbury 
Park: Sage publications. 

[98] Jöreskog, K. & Söbom, D. (1993). Structural Equation Modeling with the SIMPLES 
Command Language. Lincolnwood: SSI, 1993. 

[99] Jöreskog, K. & Söbom, D. (2001). LISREL 8: User's Reference Guide. Lincolnwood: SSI. 



 
Multivariate Analysis in Management, Engineering and the Sciences 60 

[100] Jöreskog, Karl; Sörbom, D. (2003). LISREL 8.54 Student Edition. Lincolnwood: 
Scientific Software International. 

[101] Jöreskog, K.; Söbom, D.; Toit, M. e Toit, S. (2000). LISREL 8: New Statistical Features. 
Lincolnwood: SSI. 

[102] Hancock, G. R.; Mueller (org). (2006). Structural Equation Modeling: a Segund Course. 
Greenwich: Information Age Publishing. 


