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Abstract 
According to Cerny [1], project management of educational technology development is anchored on 
the basis of triad I) training; II) production of materials; and III) research and evaluation of collaborative 
pedagogical management. For the author, to develop systems of development of technologies means 
to propose a dynamic of development of care with the processes, not centralized, but shared between 
the different participant’s spheres of actions. In this sense, for this conception to be part of the day-to-
day research and development of products/services of an interdisciplinary team, it is understood as an 
important part of conducting research, training and study groups. In the case of a platform of digital 
educational resources, focused on basic education - the object of research and development of a 
team made up of designers, education researchers, teachers, programmers, among other 
professionals - possibilities were sought for participation of teachers during the design process. When 
it comes to the nature of the project, this dialogue with the school was understood as fundamental, 
since several times this institution is separated from the decision-making processes about the 
products that are developed for it. This article aims to systematize theoretical reflections about the 
practices of an interdisciplinary team in the search for a critical perspective of the design, aiming the 
development of the interface of a platform of digital educational resources, linked to the Ministry of 
Education of Brazil, in the context of a laboratory of management and development of digital 
technologies of information and communication, allocated in a Brazilian federal university. Based on 
the collaborative pedagogical management model proposed by Cerny [1], the project team was 
challenged to rethink the social function of Design in the development of digital interfaces, through 
Critical Theory of Technology [2]. For that, a literature review was conducted in the area of Design, 
focusing on the philosophical currents that could guide the team's design practices. In this way, in the 
search to develop processes of production of digital interfaces as possibilities of training and 
democratization of the technologies, the Participatory Design (PD) presented itself as a relevant 
methodological possibility in aligning with the perspectives assumed in this project. As well as, it 
enabled the planning of a dynamic of collaborative creation of the front page interface of the platform 
with teachers of basic education, detailed in Camata [3], since PD involves professionals and 
researchers from different domains who share a concern with the knowledge, voices and rights of end 
users in the design context [4]. Thus, it is understood that the Participatory Design approach enabled 
the team to understand the meaning of developing digital products in a critical and collaborative 
manner, reflecting on research methods and techniques and on the social function of design. 

Keywords: Critical Theory of Technology, Participatory Design, Collaborative Management, Critical 
Education and Digital Interface Design.  

1 INTRODUCTION 
Project management for developing educational technologies is built in a context full of nuances that, 
among many possibilities, can be configured by the triad: I) education; II) production of materials; and 
III) research and evaluation, as proposed by Cerny [1]. According to the author, managing systems for 
developing educational technologies means to propose a developing dynamic of care with the 
products and their uses, looking at processes that are constituted in a decentralized manner, to be 
shared between the different acting places of its participants. For such, the principles mentioned 
above need to be managed in order to create an everyday culture anchored in training, research, and 
development of products/services, feedbacking onto itself during the whole process.   

Regarding the experience detailed here, a platform of digital educational resources aimed at basic 
education – research object and development of a team formed by designers, education researchers, 
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teachers, programmers, among other – we sought to prioritize spaces for the participation of 
professionals of basic education during the development of the project. Regarding the nature of the 
project, we considered fundamental this dialogue with the school, since many times this institution is 
excluded from the decision process about the products that are developed for it, meaning that, 
historically the school receives products and services that do not consider its necessity.   

In this sense, this article presents the results of the research guided by the theoretical reflections 
about the practices of an interdisciplinary team, during the development of a platform of digital 
educational resources for the Brazilian Ministry of Education (MEC). The context of production is a 
laboratory of management and development of digital information technologies and communication, 
located in a Brazilian federal university. For such, a review of literature for the Design area was 
performed – from a critical perspective – focusing on the philosophical currents that guided the team’s 
project practices, aiming at diminishing the distance between the development team and the school, 
the institution impacted by the technology developed. 

2 COLABORATIVE MANAGEMENT RESEARCH, EDUCATION, AND 
CREATION 

In the projects developed within the team outlined for this study, there is a history of configurations 
and implementations of project management models from proposals that try to surpass production-
based perspectives, of centrality of actions of production and work in a perspective of isolation of the 
team’s functions and the project’s demands. 

Thus, by the model proposed by Cerny [1], research, education, and production of materials (in this 
case, the development of digital technology) are understood as dimensions that work interactively on 
behalf of a common goal. Anchored in inseparable pillars of the university “Teaching, research, and 
extension”, the Collaborative Management is constituted by interdisciplinary teams. Thus, the model 
developed aims to orient towards action through dialogue, sharing of knowledge, and participation in 
the team’s decision making: “The objective is to construct and reconstruct the actions of the project’s 
path, promoting the articulation between theory and practice, the interaction and production of 
knowledge collectively” [1:170].  

The approach proposed by the author, and adopted by the team as a starting point, draws from the 
broader idea of educational system management, focusing the study on the intersection between 
management and pedagogy. Cerny [1] beacons the concept of pedagogical management from the 
one proposed by Martins [5, 1:93]: 

Pedagogical management is located between the macro and micro levels and happens as the 
mediation that enables the establishment of mechanisms and initiatives that trigger pedagogical 
processes, that is, guided by the purposes of higher education and of the Institution, which 
involve education, learning, curriculum, teachers, and academic administrators1. 

Such configuration helps in the emergence of processes and involvement of different professionals 
who compose the team, which means organizing actions that surpass the fragmentation of the 
activities developed, seeking to understand them in their relations with and impacts on the 
pedagogical environment that the technologies can cause. Thus, this conception seeks to encourage 
the interaction between the different fields of knowledge that compose the team by means of a 
management collaboratively organized.  

From her proposal of management, which aims at centralizing the pedagogical questions of projects 
for developing teaching material in distance learning courses, Cerny [1] points out that this work of 
pedagogical management demands the exercise of multiple competences from all different variables, 
but focuses her studies and proposals in the intersection between management and pedagogy. Thus, 
the premise that pedagogical concerns will always be necessary, beyond the techniques, with the 
purpose of guiding the actions of development of educational technologies, it becomes the referential 
for pedagogical action of the work teams. 

 
1 Our translation. 
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3 CRITICAL THEORY OF TECHNOLOGY 
The concept of critical education, one of the theoretical bases of the research developed, proposes 
that people are continuously constituted by the technologies and languages of present time. Thus, 
when considering such subjects, they become transforming agents and not mere consumers. To 
Freire [6:46], this applies “the exercise of thinking about time, about technique, about knowledge while 
knowing, of thinking about the what of things, the why, the how, in favor of what, of whom, the against 
what, the against whom are fundamental demands of a democratic education at the level of the 
challenges of our time”2. This reflection led the team to rethink the processes by which interfaces for 
Education are produced, specifically by the conception of technology that guides the action of this 
research.  
In the research field of integration of TDIC (digital information technologies and communication) to the 
curriculum of Basic Education, there is the constant criticism and reflection about the digital materials 
that are distributed to teachers. This happens because these products are made by other 
professionals and the subjects that use them (school community as a whole, teachers, students, 
managers, etc.) are excluded from the process of production, even though they are propelled by 
governmental demands to use them in their classes [7]. In other words, the development of 
educational technologies is still closed, and many times, the reflections about the creative processes 
are not transparent, as the decision making, for example, related to the functionalities of the digital 
platforms, made within the development team who often does not know the pedagogical realities of 
the school. Even if those attitudes are being questioned in this research field, such practices are 
recurrent. 

According to Andrew Feenberg [2], this happens because technology is seen as an instrument that 
can be used without precedent. According to the author, there is a certain ambiguity in the institutions 
that develop the technologies, specially by the opacity of the reason, the purpose, and in service of 
whom the technologies are available, because the interests behind the development are unknown[2].  

When considering that this production processes are evident, it is possible to understand why the use 
of technologies does not integrate or is not integrated to pedagogical practices. That is because when 
thinking about the development, construction, and implementation of a platform, there is a need to 
relate the space and time of the school. Thinking about the peculiarities digital culture inserts in school 
specifically, dismissing it from times and spaces that school members are used to, reflections about 
this dismissal are necessary to understand the use the subjects make with the digital resources may 
relate with the changes in their times and spaces.  

The proposal of Critical Theory of Technology is to democratize e promote the civil participation in the 
processes of the development of technologies. Therefore, we understand that technologies impact 
society and modify people’s lives, when themselves should participate in the processes of 
technological development, enabling, in a certain way, the construction of a critical conscience 
regarding the use of digital technologies. 

4 RESEARCH AND DEVELOPMENT TEAM: THE SEARCH FOR A CRITICAL 
DESIGN PERSPECTIVE 

The interface project “Plataforma Integrada de Recursos Educacionais Digitais do MEC [MEC’s 
Integrated Platform of Digital Educational Resources]”3 began in 2016 and the projection for its 
conclusion is December 2019, that is, the studies presented here are a part of a broader research4 
and are currently in progress. The initial team responsible for the creation of the platform’s interface 
was constituted by thirteen members having as its basis interactions between disciplines, with five 
 
2 Our translation. 
3 The platform was launched on November 2017 by the Brazilian Ministry of Education and can be accessed at: 

<<https://plataformaintegrada.mec.gov.br/>>.  
4 This research project, coordinated by Professor Rosely Zen Cerny, PhD (CED/UFSC) was submitted and approved by the 

Research with Human Beings Ethics Committee of the Federal University of Santa Catarina under protocol number 
62289416.0.0000.0121. The purpose of the research is to investigate the different levels of Education, in which will try to 
understand how the educational environments that make use of TDIC can favor learning; its integration to the curriculum, aiming 
at critical training of the subjects; what are the current understandings about the integration of TDIC with the curriculum and how 
they can be understood and maximized in a critical perspective. In the development of educational technologies’ perspective, the 
project will investigate how the organization of the work of a team developing education technologies aiming at critical training of 
subjects happens. 
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designers (three under-graduate students and two specialists), four researchers (two doctoral students 
of Education, one master in Anthropology, and a master in Linguistics), and four developers (one 
Physics undergraduate and the other three in Computer Science). 

To coordinate the research with the teachers, two cycles marked the work of the team. In cycle 1, the 
researches happened in the working space of the team with isolated participation of the teachers, 
thus, in this cycle the research was sheltered by what the teachers said about technical requirements 
and technologies of the platform, which is something that will not be described in great detail (for a 
better understanding, see Figure 1). Cycle 2 was carried out in a different way, with the objective of 
understanding the school as a whole to create interface solutions closer to the reality of the teachers.  

The initial question that guided cycle 2 was: how should we think a research model and production in 
interface design that consider the experiences and practical needs of teachers of basic education? 
This questioning became part of the work done from meetings for the planning of field research 
methodology, made in partnership with three public schools of Santa Catarina.  

At first, the research was articulated towards forming the team drawing from perspectives of 
management and critical integration of technologies to the education processes and jointly for the 
planning of getting in the field (partner schools). As preparation for the field research, some studies 
about ethnography and social research were done, highlighting the ones related to Research-Action 
and Participant Observation [8, 9]. These types of research fit the work proposal for foreseeing the 
political dimension in the relation researcher and research field, elaborating strategies that relate the 
act of knowing (research) and transform the knowledge collectively.  

The biggest challenge was that those studies had no proximity to the problematics of developing 
digital interfaces. That is because the studies of Education and Critical Theory did not dialogue directly 
with the philosophical current of Design adopted by the team at that moment of the development 
process. In this sense, it was necessary to resume history and philosophical currents of Design in 
search of other possible methods of utilizing its instruments that was not restricted only to collecting 
information, but also to learn with the subjects that make use of technologies.   

From that, the team initiated a study process to identify the approximations and gaps from the 
philosophical currents that base the action of Design projects. The critical design perspective found 
was initially directly connected to Industrial and Product Design, that is to say, a perspective that is 
based on a criticism of the Ford model of mass production [10]. Despite the criticism of the hegemonic 
way of thinking and developing design projects, it did not apply to the research conception coined to 
the platform development, specially for the production aspects inherent to digital graphic interfaces. 

It was from contacting the blog Usabilidoido5, created by Dr. Frederick Marinus Constant Van Amstel, 
that we envisioned other possibilities for the research and the development. The author discusses 
ideological and critical points in the area of Design, besides sharing of participative experiences in 
interface and interaction design projects. One of the publications that became reference for the team 
was: “Design Focused on the User and Participatory Design”6. To Van Amstel [11], the design 
approach centered on user is hegemonic, he states that: “While the hegemony works to spoil the user 
suppressing the needs and stimulating desires, the resistance works to fortify the autonomy of people 
in defining and meet their own needs”. The author says that the fundamental concept of Participatory 
Design is the technological appropriation.  To appropriate means to have mastery over the technology, 
to understand how it was developed and have the ability to modify it when necessary. A project that 
relies on the participation of its workers would have a better chance of being appropriated in practical 
terms, since they understand how it was done and know the possibilities of use and even modification 
of those uses and of the technology itself.  

The approach on Participatory Design became a methodological path to associate the development of 
the platform considering the problematization of Critical Theory of Technology enabled by research 
and training. From that, a bibliography research was made in search of studies about Participatory 
Design that had proximities with the perspective adopted by the team. From the results, we highlight 
two articles that confirm this association, the first entitled “Relationships Between Participatory Design 
and Freirean Pedagogical Principles”7 [12], dealing with preliminary studies that compare the practices 
of critical education with Participatory Design techniques; and the second: “Critical Theory of 
 
5 Accessed in: 04/22/2019. Available at: <<http://www.usabilidoido.com.br/>>.  
6 Our translation. 
7 Our translation. 
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Technology and Participatory Design in the Construction of a Repository of Open Educational 
Resources”8 [13], presenting a catalyzing relationship between Critical Theory of Technology and 
Participatory Design as justification for choosing this methodology for the development of a repository 
of open educational resources.  

To better delimit the path, the team expanded the bibliographical research in the Design area aiming 
at broadening the knowledge about Participatory Design. There was a necessity for detailed survey of 
scientific materials published as dissertations, thesis, articles, and other academic productions. The 
publications were accessed via CAPES system. We accessed references that were free and, in the 
languages spoken by the team: Portuguese, English, and Spanish. 

4.1 Participatory Design as a methodological path 
Participatory Design emerged at the end of the 1960’s and beginning of the 1970’s. Its origin is traced 
to Northern Europe [14, 15, 16, 17], especially Scandinavia. It initially was motivated by a Marxist 
compromise of democratically capacitating workers and promoting democracy in the workplace during 
the 1970’s decade. It aimed at forming partnerships with unions that would allow workers to determine 
the way and scope of the new technologies introduced in the workplace. Until that moment, unions 
had little experience with computer technologies and had been forced to accept systems developed by 
the administration, those systems represented an abrupt rupture with their traditional ways of working 
[16]. In that way, generally, Participatory Design is associated with the introduction of computer 
systems in the workplace, drawing from the principles of democracy and equity that envisioned 
involving the employees in software design that at the time was being introduced to give support to 
their activities. In the 1980’s, participatory design started to be utilized as a methodology for interface 
projects [17].  

According to Simonsen e Robertson [18], it is possible to define Participatory Design as  

a process of investigating, understanding, reflecting upon, establishing, developing, and 
supporting mutual learning between multiple participants in collective ‘reflection-in-action’. The 
participants typically undertake the two principal roles of users and designers where the 
designers strive to learn the realities of the users’ situation while the users strive to articulate 
their desired aims and learn appropriate technological means to obtain them.  [18:2]. 

It is important do highlight that, in the system profoundly rooted if the Participatory Design heritage, 
supporting new voices meant break with the Cartesian duality inherent to the traditional work of 
computer development [18]. In this sense, Simonsen e Robertson [18] point out three crucial roots of 
Participatory Design history that inspired projects, as well as helped establishing work principles and 
practices: (1) Political Economy, workers movements and rights in the fights between workers and 
administration/capital; (2) Democracy, the belief in the people’s right and development of technology; 
and (3) Feminism, the women’s popular movement asking questions and initiating chances through 
direct actions.  

In addition, Van Amstel [19:7] states that “technology is permeated by political discourse, but it is 
never completely inflexible or adaptable.”9 Certain configurations are prohibited or discouraged by 
legal licenses or social rules, whereas others are gauged by physical limitations.   

Drawing from these suppositions, we understand that Critical Theory of Technology and Participatory 
Design have a close philosophical relation in search of promoting the participation of people in the 
development processes of technologies, an issue that became crucial when thinking about the 
practices of the interdisciplinary research team and development of MEC’s platform of Digital 
Educational Resources, drawing from the premise of searching for the democratic inclusion of the 
subjects on the processes of development through actions and instruments enabled by Participatory 
Design.  

When analyzing the development process of the technology, the team realized that the methodologies 
used in the beginning of the research were more focused on the User-Centered Design (UCD) 
approach. Since the techniques applied by the team, as the creation of personae, hypothesis 
validation, functionality tests, and satisfaction evaluation, were made in certain moments of the project 

 
8 Our translation. 
9 Our translation. 
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in consulting mode, where the subjects consulted had no power to interfere directly in the process, 
thus, configuring a design made much more for the subject and not by the subjects.  

Straioto e Figueiredo [20] affirm to be necessary in a process of Participatory Design, establishing the 
adequate level of participation of the subjects, as means of differentiating other approaches belonging 
to the area of Design from the Participatory Design. As Table 1 shows: 

Table 1 Types of participation. 

Type of 
Participation 

Informative Advisory Collaborative Empowerment 

Designer 
Performance 

Designer acts alone Designs for people Designs with people People creating by 
themselves 

Level of 
Participation 

No participation, 
based only on 
behavioral 
observation 

Weak participation, 
based on qualitative 
researches such as 
interviews and other 
similar methods 

Medium participation, 
gradual increase of 
research-action 

Strong participation, 
based on research-
action-participant 

Subjects 
Participation 

Sharing of 
information, user 
receives or provides 
information 

Users comment on a 
predefine service or 
on a series of 
questions 

People have gradual 
control about the 
decision-making 
process related to the 
system 

Transferring the 
control about 
decisions and 
resources to the 
people 

Source: Adapted by the authors from Straioto e Figueiredo [20], based on Brown [21], Moraes e Santa Rosa [18] e 
McCracen [22]. 

From these notions of participation, it is possible to reflect about the social function of Design in the 
development of digital technologies and how to enable an effective participation of the subject in the 
project process. 

4.2 The participation of the subjects in the project process 
An objective to be covered by the team was to involve the teachers from the basic education schools 
who were participating in the research in the development of the platform. Among the proposed 
actions aiming at trying a more effective collaboration and participation of the teachers, an open 
channel for communication with the team was made available and accessible, via email, WhatsApp 
groups, and phone calls. But it was with the collaborative action of creating the interface of the 
platform’s homepage that this participation was made in a representative manner. For the action we 
made use of the paper prototyping technique and the meeting was divided in four different moments: 
1) participants’ institutional and personal presentations (bonding); 2) activity contextualization (about 
the proposal); 3) prototype creation (workshop); and 4) presentation of the prototypes generated by 
the subjects. This action is detailed in Camata [3].  

With Critical Theory of Technology as perspective that bases the works of conception and 
development of digital technology mentioned, the approaches in Design research begin to be 
questioned, as stated before, which marked the transition of the work process to a model of research 
and production in interface design that would consider points highlighted in the Critical Theory of 
Technology, specially the issue of the participation of final users in the process of technology 
development. We tried to anticipate the political dimension in the relation researcher and field of 
research, as well as to elaborate strategies that related the acts of knowing (research) and collectively 
transforming knowledge [23]. Figure 1 below represents the process of team in changing their 
perspective. 
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Figure 1: Types of participation. 

The first two cycles of development and research are represented in the diagram. The actions are 
grouped in accordance with the participation of the subject – Straioto and Figueiredo [20] – thus, they 
are not being represented in a temporal manner. In the first cycle, the actions were idealized from the 
UCD approach, the team was trying to understand the needs – related to the development of digital 
technology – of the subjects participating in the research accessing information in an informative and 
advisory manner for specific actions. In this cycle, the teachers were invited to participate, in the lab or 
remotely. In the transition for cycle two, where the actions started to be planned inside the school, they 
perceived the need of finding an approach that would converse with the critical theory of technology. 
Thus, the team started to conceive action adopting Participatory Design as a methodological path. 
Even though there were actions whose type of participation of the subject was, by nature, only 
informative or consultative, the principles of Participatory Design were internalized by the team in a 
conscious and intentional form; therefore, they permeated all the research processes in this cycle.  

It is important to say that the articulation between Critical Theory of Technology and UCD marked the 
process of executing the researches by the relations about social studies and research methods 
applied to Education. We identified the approximations and gaps of Critical Theory of Technology with 
UCD, but it was with the study and adoption of Participatory Design that the team consolidated a more 
active approximation to the final public of the platform with the process of development that involved 
its creation.  

Thus, choosing the Participatory Design perspective, discussed in this article, as a philosophy allowed 
the team to understand political and social aspects of design, since Participatory Design involves 
professionals and research from a variety of domains that share a concern about the knowledge, 
voices, and final user rights in the context of design [4]. 

5 CONCLUSIONS 
Participatory Design as a collaborative approach of Design can promote the constant involvement of 
people in the creation of digital information technologies and communication that will be used by them. 
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In this sense, we understand that the Participatory Design approach allowed the team to comprehend 
the meaning of developing digital products in a critical and collaborative way, thinking about research 
methods and techniques and about the social function of designs.  

The team continues with their studies about Participatory Design, aiming at rethinking their creation 
processes and research methods following a critical perspective of design, aligned with Critical Theory 
of Technology. The Participatory Design approach has a complex social responsibility, which deserves 
and demands a deeper investigation in the studies in order for a true perspective transition to happen. 
However, it is already possible to identify some meaningful changes in the researches done by the 
team. 

The first change reflects directly on the planning of the methodology of the field research, by the 
application of participative technique of paper prototyping with the teachers for the development of the 
initial page of the platform. In this sense, the research was essential for the development of a 
technology for education, because it enables the relevance of the process of dialogue with the 
teachers from the basic education school, the people most impacted by the technology in 
development.   

However, we understand as a fragility of the application of this technique the need of the interface/web 
design professional to translate the drawings of the subjects into interface solutions, as well as the 
impossibility of implementing what was planned in the participatory action due to technical limitations.  

During the process of reflection, the team produced a series of questions related to the social function 
of the designer. In a certain way, it is possible to affirm that all of them were instigated to search for 
alternatives to the conventional model, questioning the techniques and approaches. This shared 
space of decisions helped the awareness that many times is not provided during the academic 
formation of the Design professional. In this sense it was possible to see a redefinition of the power of 
decision of the designers about the requirements of the Platform, considering the point of view and 
subject participation in a more effective manner in the development phases of the project.  

For the future, we want this project to become even more of an educational space, as much as for the 
subjects as for the specialized professionals, thus promoting environments that enable the 
participation, collaboration and with that the democratization of the development of technologies. 
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