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ABSTRACT 
The article aims to understand how the organizational logic of a family budget unit facilitates 
dialogue between the members of that unit and establishes the intermediation of information and 
communication between these individuals. In other words, does the family context influence 
technological practice and learning? Technological praxis also depends on the ability to use 
technology, mainly developed during schooling. Is the correlation between formal education and 
technological learning significant? A three-dimensional analytical model is proposed that 
simultaneously evaluates three independent variable factors that can directly and indirectly interfere 
with an individual's technological practice (dependent variable). First is the individual's access to 
communication technologies in their family. Secondly, the level of education achieved by the 
individual. Thirdly, access to communication and information technologies (ICTs) in the family of 
destination. Quantitative methodologies (path analysis) are used to analyze data and information on 
Brazil based on data from the National Household Sampling Survey (PNAD/2014). 
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INTRODUCTION 

Technology, capable of subverting productive forces, modifies subjectivities (De 

Almeida, 2014), collectivities (Graf-Vlachy et al., 2018), and societies1 (Burrell & Fourcade, 

2021), just as technological disruption historically presents new opportunities and 

challenges (Teixeira & Cecchini, 2020). Regarding technology, research aimed at 

understanding the importance of reference groups for technological practice (Kim et al., 

2007) and learning is uncommon (cf. Graf-Vlachy et al., 2018). The relationships between 

technology, culture, and society have been understood and explained from the perspective 

of methodological individualism (Sarker & Valacich, 2010; Graf-Vlachy et al., 2018). Ninety-

nine of the one hundred and thirteen studies analyzed in a recent article by Graf-Vlachy et 

al. (2018) use the individual as the central unit of empirical analysis (cf. Graf-Vlachy et al., 

2018). The unequivocal success of the individualist paradigm and theoretical-

methodological syntheses on technoculture contributes to the current vacuum on the 

subject. Among the fourteen articles evaluated by Graf-Vlachy et al. (2018), which explore 

the influence of social groups on the adoption of technologies, we highlight the work of 

Duncan et al. (2000), Sacerdote (2001), Glaeser et al. (2002), Duflo et al. (2002), Brock and 

Durlauf (2002), Powell et al. (2005), Chiu et al. (2006), Mason et al. (2007), Krauth (2008) 

and Bruque et al. (2009), Magni et al. (2013). 

Although the works cited consider the influence of reference groups on individuals' 

technological praxis, these studies do not assess the influence throughout people's life 

cycles nor the long-term impact that the nuclear family has on the individual's technological 

learning process, which includes technological practice. A three-dimensional analytical 

model is proposed that simultaneously evaluates three independent variable factors that 

can, directly and indirectly, interfere with technological practice (dependent variable): 

1. The individual's access to communication technologies in their family. 

2. The level of education achieved by the individual. 

3. Access to communication and information technologies (ICTs) in the family of 

destination is understood as the family built by the individuals themselves. 

The article is organized as follows: First, studies and theories on technoculture are 

presented. A look at the influence of social groups on the technological development of 

individuals follows this. Next, the methodology section is organized into two topics: a) 

methodology and b) methods and techniques. Finally, questions for future research are 

presented. 
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TECHNOCULTURAL MEDIATORS 

There are at least two dissenting views on the subject of 'technoculture,' the critical 

position of Wolton (2003), who argues that simple access to communication and information 

technologies does not necessarily increase the capacity to construct knowledge (De 

Almeida, 2014). In this theoretical-methodological view, intermediation remains necessary 

in the network society. Synthetic theories in the area reflect on the issue of mediation and 

mediators in contemporary technocultural flows, as Latour (2008), Callon (2004), and Miège 

(2009) do. For Miège (2009), the sociocultural appropriation of technology involves the 

social logic of information and communication (De Almeida, 2014), which, despite having 

their dynamic, independent of ICTs, obtain dynamic impulses from them that change 

according to their evolution over time (De Almeida, 2014). Miège (2009) discusses the 

factors contributing to individuals appropriating technologies (De Almeida, 2014). 

Individuals thus incorporate technologies through a process that often involves 

reconfiguring the uses of these technologies and developing new habits and social attitudes 

(Miège, 2009 apud De Almeida, 2014). For Wolton (2003), another theorist of intermediation 

between technology and culture, the mediators are teachers and documentalists, who 

maintain a central role as knowledge intermediaries in contemporary times (De Almeida, 

2014).  

Although technology is available in our culture, how individuals incorporate it 

depends to some extent on their education level or skills in using technological resources 

(Wolton, 2003). Lahire (1997) offers a similar interpretation and believes that learning and 

the inequalities inherent in the learning process stem from the social interactions prevalent 

in the phase known as 'secondary socialization.' On the other hand, Pierre Bourdieu 

understood that an individual's educational path is determined before school (secondary) 

socialization in primary (family) socialization. The concept of cultural capital expresses the 

importance of family social origin, understood as central to social reproduction. Therefore, 

developing intellectual competencies based on understanding and incorporating information 

is still the primary means of learning under the guidance of mediators, in this case, teachers 

and other professionals, who facilitate understanding information (De Almeida, 2014). 

A different assessment was made by Gallivan et al. (2005), who question training in 

the area of technology and information and propose that learning takes place through peers 

(work colleagues). Authors such as Pierre Lévy (2000) and Ina Fourie (2001), on the other 
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hand, defend the concept of 'disintermediation' and argue that the Internet has led to the 

decentralization of information and communication production, which has extinguished the 

role of technocultural mediators (Lévy, 2000 apud De Almeida, 2014). In this view, the 

Internet has led to a process of disintermediation, in the sense that individuals learn quickly 

from the interfaces that have been developed with human intuitive adaptation in mind. For 

disintermediation theorists, what allows the concept of disintermediation to be constructed 

is the context of developing more sophisticated products and services that facilitate human-

machine interaction; in short, the interfaces bring individuals closer to the technological 

reality. 

  

GROUPS AS TECHNOCULTURAL MEDIATORS 

The question of mediation between society and the individual or between the 

individual and society is old in the human and social sciences. Therefore, class is also a 

way of establishing this mediation between society and the individual (Marxian model) and 

between the individual and society (Weberian model). Class is the economic division that 

exists between groups of individuals (Freitas, 2018; 2021). The concept of estates or status 

fulfills the function of mediating the social difference at a symbolic and normative level 

(Araújo-Freitas, 2023a; 2023b). In a parallel sense, the idea of habitus developed by Pierre 

Bourdieu is intended, among other things, to mediate this dialectical relationship between 

society and the individual (Freitas, 2013; Araújo-Freitas, 2015). With this concept, Bourdieu 

claimed to have resolved the issue by demonstrating that society reaches the individual 

through this habitus, capable of generating in ways typical of their place in society (Freitas, 

2018; 2021a; 2021b). Culture is understood in the group analysis proposed here similarly to 

Claude Lévi-Strauss' structuralist explanation, representing form (morphology) and meaning 

(syntax) - (Araújo-Freitas, 2023b). In other words, culture offers individuals shared forms of 

social action, representing practical ways of acting and multiple meanings for social action. 

However, the forms and meanings are distinct in social terms since they are constituted 

based on class divisions and strata (Freitas, 2023c; 2023d; 2023f).  

With these concepts, it is possible to analyze whether technological practice differs 

by social class, for example (Freitas, 2023e). At more superficial levels of social 

aggregation, there are fewer generalizing concepts. The concepts of reference groups, 

other generalized groups, and budget units establish the intermediary between the 

individual and society and help explain the social causes of technological praxis. Behavioral 
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and sociological research commonly differentiates its assessments into analytical levels or 

units of analysis (Klein et al., 1994). The most frequently used levels are individual, group, 

organizational, and societal (Graf-Vlachy et al., 2018). In addition, in some cases, multiple 

levels of analysis can be observed, specifically from combinations of the individual and 

group levels (Graf-Vlachy et al., 2018), individual and societal, and individual and 

organizational, among others. The direction is also variable, meaning analyses based on 

the individual (methodological individualism) start from the individual to larger aggregates 

(Freitas, 2022a; 2022b; 2022c). 

On the other hand, methodological collectivism proposes analyses at the level of 

groups, organizations, and societies, concerned with showing how the social organization 

influences individual behavior (cf. Burton-Jones and Gallivan, 2007). The 'budget unit' 

concept contributes to understanding the logic of research centered on the reference group 

(Freitas, 2022c). This concept allows us to resolve the mediation dilemma between the 

individual and society and society and the individual. In the group paradigm, society 

reaches the individual through reference groups, as well as through the incorporation of 

social rules from these groups. The individual reaches society when they passively or 

actively participate in groupings of individuals and form groups, organizations, councils, 

unions, social classes, institutions, and societies. 

Intuitively, families are believed to contribute to their members' technological practice 

and learning in two ways. They directly provide their members with access to technology in 

the family home, and they finance their children's school education. Direct access to 

technology and family investment in human capital foster technological practice but not 

technological learning, which depends on the individual. The family group is an example of 

a budget unit in which individuals contribute to the household with various social roles, such 

as provision, care, and protection. In Western-influenced cultures, people from the same 

nuclear family often share the same geographical space, the home they share, and the 

things in that home. For example, they share televisions, radios, landlines, computers, and 

internet networks (cf. Agarwal, 2009). In this sense, people from the same family are very 

close from a social and economic point of view, and because they are near, they influence 

each other's behavior. The focus on the social group is essential among symbolic 

interactionists, most notably George Herbert Mead and his concept of the 'generalized 

other,' which refers to the ability developed by the individual to assume the point of view of 

other people and internalize social norms and rules based on the group's point of view. By 
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internalizing someone else's view, the individual seeks to regulate behavior following social 

expectations. 

  

‘The generalized other is an abstraction of the common elements of the attitudes of 

those with whom the individual interacts, which, once incorporated by the individual, 

come to exercise self-control within the structure of the normative order with which 

they identify’ (Sant'Ana, 2007, p. 127). 

  

The concept of the generalized other makes it possible to understand how the 

individual's decision, although not determined, is mediated by reference groups. Based on 

the idea of the 'generalized other,' the self results from the individual's internalization of the 

behaviors and attitudes of the people with whom they interact. The individual incorporates 

social norms from these people, just as identity is formed from the influence of these social 

groups. Reference groups mediate between the social structure and the individual. In this 

respect, the social position of the family of origin is significant for forming identity, which 

considers elements of class and status. The family as a budgetary unit establishes the 

double mediation of individuals' actions, providing a material base of habits, knowledge, 

and worldviews. 

Technological practice, or the habitual use of different technologies, is significantly 

influenced by reference groups. It begins when children are introduced to personalized 

computer technologies through the devices in their homes and the homes of relatives and 

other close people. The influence of parents and others, who are part of the children's 

reference groups, is crucial in this process. A family with a personal computer in all its 

different formats- microcomputer, notebook, tablet, mobile phone, and a private internet 

network- not only facilitates the technological practice of its members but also underscores 

the role of reference groups in shaping technological habits. 

The concept of 'technological learning' is associated with technological practice but 

involves the formal or informal education of computer codes and behaviors that facilitate the 

execution of some task. Technological practice is the experience mediated by the 

individual's reference groups; it is their routine with technological artifacts. Technological 

learning represents the ability to act with knowledge and relative expertise in technological 

areas. Technological learning is a skill or ability developed throughout life to deal with 

technology. School education does not determine technological learning but is associated 

with it. 



 

 
REVISTA ARACÊ, São José dos Pinhais, v.6, n.1, p.440-457, 2024  

446 

The difference between technological practice and technological learning is that 

practice is mediated by habit and custom (unconscious), while technological learning is 

mediated by reason and knowledge. It is the conscious dimension of expertise. 

Technological learning involves the application of knowledge in different contexts because it 

is not the simple imitation of practice; it is a practice carried out flexibly. Individuals gain 

some autonomy as they go through multiple experiences and acquire certain habits and 

knowledge from their reference groups. However, they are still dependent on other people's 

materials to learn. Throughout the individual's life cycle, learning takes on a different shape 

to that of youth, ceasing to be practical and selfish and becoming reflective and 

collaborative. 

  

METHODOLOGY 

This article is a significant contribution to understanding how the organizational logic 

of a family budget unit facilitates dialogue between members of the unit and establishes the 

intermediation of information and communication between these individuals. It delves into 

the crucial question: Does the family context influence technological practice and learning? 

Technological praxis, a skill developed during schooling, is also a key factor. The correlation 

between formal education and technological learning is a significant aspect of this research. 

The division of variables and their respective units of analysis will be between the 

household (budget unit) and the individual (head of household). In the unit of study at the 

household level, in the budget unit, the independent variable: 'index of access to technology 

(IAT),' was constructed based on socioeconomic information from the parents of the 

spouses living in the household interviewed. 

At the same level of analysis, the dependent variable: 'the index of access to 

technology (IAT),' was meticulously constructed based on socioeconomic information about 

the household residents. At the individual level, the following variables will be used: years of 

schooling (Wolton, 2003), age (Morris and Venkatesh, 2000; White et al., 2007), and gender 

(Venkatesh et al., 2000; Hnysveen et al., 2005; White et al. 2007). The 2014 National 

Household Sample Survey (PNAD) will be used, as it contains comprehensive information 

on access to technologies such as computers, personal computers, internet access, and 

place of access. As well as socio-economic information, the database has other information 

on the access of individuals and their families to essential technologies such as television, 

fridges, radios, own vehicles, and others. 
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At school, individuals interact with other people, form groups, and incorporate new 

learning based on collaboration between peers and between peers and educators (cf. 

Brown et al., 2010). In modern societies, professional occupations are directly related to 

school education, and skilled occupations require different levels of education. Family 

investments in human capital, combined with the efforts of individuals and their 

relationships with educators, contribute to the results obtained by these individuals. Results 

are also influenced by the individual's class position (Erikson et al., 1979). The economic, 

cultural, and social capital of families influences their investment in the human capital of 

their heirs. It contributes to technological learning and knowledge (Inkpen and Tsang, 2005). 

These skills influence the ability to generate income and social groups' and 

individuals' standard of living. Individuals share efforts, resources, and problems with their 

reference groups, especially their families, so a model centered on family budget units will 

be explained. Different from the theoretical models of intermediation and disintermediation 

is the proposition of a process-based model, described using path analysis. Path analysis 

allows the influence of classic intervening variable factors, such as access to school 

education (Wolton, 2003) and technology (Lévy, 2000), to be assessed in the same 

statistical model. However, the focus on the influence exerted by the social context of origin 

is the main novelty of the article. The difference in the proposal here is that instead of a dual 

model, as presented by the theories of intermediation and disintermediation, it presents a 

three-dimensional model that evaluates three relationships. 

  

ANALYTICAL MODEL 

The family, as the most significant reference group, as understood by Duncan et al. 

(2000), can transfer to its nuclear member's different capitals, economic, cultural, and 

social, depending on their social, financial, and cultural characteristics (Bourdieu and 

Passeron, 1982). Although the influence of other reference groups, non-nuclear relatives, 

friends, and colleagues, is probably not as significant as that of the family, these groups 

probably act as significant generalized others for individuals. By interacting with their 

reference groups, individuals incorporate the dispositions, beliefs, and values of these 

groups (cf. Cho, 2011). The division between primary and secondary socialization is not 

considered in the proposed model due to the increasingly early entry into school. At school, 

the individual interacts with other people, forms groups, and incorporates new learning 
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based on collaboration between peers and between peers and educators (cf. Brown et al., 

2010). 

In modern societies, professional occupations are directly related to school 

education, and skilled occupations require different levels of education for their fulfillment. 

Family investments in human capital, combined with individual efforts and their relationships 

with educators, contribute to the outcomes achieved by these individuals. The outcomes 

are also influenced by the individual's class position (Erikson et al., 1979). The economic, 

cultural, and social capital of families influences their investment in the human capital of 

their heirs. It contributes to the outcomes observed regarding learning and technological 

knowledge (Inkpen and Tsang, 2005). 

These skills influence the ability to generate income and social groups' and 

individuals' standard of living. Individuals share efforts, resources, and problems with their 

reference groups, especially their families; thus, a model centered on family budget units 

will be explained. Unlike the theoretical models of intermediation and disintermediation, it is 

the proposition of a process-based model described through path analysis. Path analysis 

allows for the evaluation, in the same statistical model, of the influence of classic 

intervening variable factors, such as access to schooling (Wolton, 2003) and access to 

technology (Lévy, 2000). However, the focus on the influence exerted by the social context 

of origin is the main novelty of the article. The difference in the proposal discussed here is 

to present, instead of a dual model, as the theories of intermediation and disintermediation 

present. This three-dimensional model evaluates three relationships. 

Model 1 below methodologically describes the paths of practice and technological 

learning, which involve three correlations: a) access to technology in youth, b) schooling, 

and c) technological practice in adulthood. The numbers one, two, and three in Model 1 

represent the research hypotheses. 1) The direct path is understood through the interaction 

between the family's access to technologies and the technological practice of their children 

as adults (Freitas, 2023d). The direct effect means that social origin interferes with 

technological practice in adulthood, independently of schooling. The other paths are indirect 

and mediated by education. In these paths, technological praxis also depends on the ability 

to use technologies, mainly developed through schooling. 2) Interaction between 

socioeconomic origin and achieved schooling, and 3) correlation between achieved formal 

education and technological practice. Independent variables: index of access to technology 

(IAT), with information on the social origin of the individual.  
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RESULTS 

Table 1 analyses the standardized betas of a model that studies the link between 

gender, cultural capital, and education in the use of technology. The standardized betas 

show the intensity and direction of the relationship between the variables. There is a 

significant but negative association between the use of technology in the case of males. 

Table 1 shows that men have less access to technology than women when other 

independent variables are not controlled for. However, when an interactive term is used with 

the variables ‘Male gender’ and ‘Cultural capital,’ a different pattern emerges. The 

relationship between the variables ‘Male gender’ and ‘Cultural capital’ is significant. 

This indicates that for men with higher cultural capital, there is an increase of more 

than twenty-five percent in the chance of accessing technology in adulthood, offsetting the 

negative effect of identifying as male. When evaluating the independent term ‘Education’ in 

isolation, a negative and significant association is seen with access to technology, which 

may indicate that higher levels of education are not necessarily related to greater access to 

technology in adulthood. Men with higher levels of education also have greater access to 

technology. 

The relationship between cultural capital and education is a complex and intriguing 

one. It suggests that individuals with more cultural capital and advanced education tend to 

have greater access to technology. However, the triple interaction presents a more nuanced 

picture. While it does show a negative relationship, it is not statistically significant. This 

could mean that the presence of the three factors mentioned-‘Male gender, high cultural 

capital and education’-may lead to a reduction in access to technology. The complexity of 

these relationships challenges us to delve deeper into this issue. 

 

Table 1. Access to technology (Standardised Betas) - Gender 

Access to technology Standardised Betas P> | t |  

 

Male    .-0,244 0.017 
 

Cultural Capital   .-0,112 0.006 
 

Male * Cultural Capital  0.257 0.037 
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Education    .-0.107 0.015 
 

Male * Education   0.212 0.032 
 

Cultural Capital * Education  0.298 0.000 
 

Male * Cultural Capital * Education .-0.218 0.071 
 

Prob > F    0.0000  
 

R - Squared   0.018   
 

N    18.991   
 

Source: PNAD (2014) 

  

CONCLUSION 

It was seen that even though there are significant correlations between gender, 

cultural capital, education, and their interaction with access to technology, the overall effect 

of these variables in the model is relatively limited, as demonstrated by the low R². This 

means that there are several other elements involved in access to technology. The 

connection between cultural capital and education is fundamental, indicating that these 

elements make using technology easier. Interestingly, the connection between men and 

access to technology is negative, but this connection changes or is softened when 

combined with high cultural capital and education levels. 

  

DISCUSSION 

The article also envisions other questions for future research, such as: How does 

cultural capital influence technological practice and learning? What is the influence of social 

class on technological learning? Does the incorporation of AI by social groups take a 

stratified form in countries with advanced industrialization and high levels of technological 

development? Does the teaching of generative intelligence by social groups take a stratified 

form in countries with late industrialization and low levels of technological development? Is 

the technological practice of social groups stratified in countries with intermediate levels of 

industrialization and technology? 
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Do countries with the lowest levels of social inequality also have the weakest 

indicators of technological stratification? Do models of social stratification applied to the 

understanding of technocultural relations better adapt to societies with high levels of social 

inequality? Is the synthetic micro and macro approach, which is traditional in research that 

evaluates the relationships between technology, culture, politics, economy, individuals, and 

society, more suitable for societies with lower levels of social inequality? Should cultural and 

demographic factors be considered when choosing the approach used? 

At a higher level of aggregation than reference groups, is there a distinction in 

technological practice mediated by socioeconomic factors, such as social classes? Will 

Brazilian families be impacted similarly to families from other countries and continents by 

the rise of intelligent machines? Which social groups are most vulnerable in this disruptive 

scenario? Is the opportunity for technological learning co-dependent on other generalized 

others (friends, colleagues, and relatives)? Does the region of residence influence the way 

social groups absorb technologies? How might AI impact collaborative work? What are the 

possible economic implications for social groups from adopting generative intelligence? In 

this scenario, which public policies can contribute to a humane transition considering family 

financial differences? 

What opportunities do these artificial intelligences offer to business groups and 

societies? How have social groups and movements used AI? How will social groups formed 

by authors who claim to be “harmed” by AI organize around their rights? Could AI affect the 

way individuals meet their partners and form their families? How does AI influence the 

social networks we form? How do algorithms determine what different social groups see on 

the internet? 

 Is the information provided by algorithms different based on social factors? Which 

social groups are most penalized by the selectivity of algorithms? Do algorithms 

differentiate people based on their occupational groups? Are algorithms constantly 

classifying individuals? How does artificial intelligence define individuals in terms of social 

belonging and groups? Does this define the availability of information accessible to 

individuals? Do algorithms classify the information available to individuals based on 

ascriptive characteristics? 
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