
Towards a constructivist program in safety 

Jean-christophe LE COZE 

INERIS 

June 2012 

Summary 

This paper delves into the relationship between safety and constructivism. In the past 30 

years, the constructivist discourse has become very popular but also controversial as it 

challenges some key categories associated with modernity, such as reason, objectivity, 

truth and reality. In the safety literature, several works advocate its use. This paper has 

three objectives. The first one is to reveal the existence of a constructivist discourse in 

the field of safety. It does this by bringing together scattered pieces of works from 

different authors who endorse and apply to various topics a position labeled as 

constructivist. However, and that is the paper’s second objective; it demonstrates that 

there is not only one constructivism, but several. In order to ground this contention, the 

paper proceeds with a multidisciplinary and historical approach. It is then argued that it 

is more appropriate not to conflate this diversity of constructivisms. The paper looks for 

a solution to this problem by providing a classification based on two groups of 

parameters: mild/strong and cognitive/social, defining four types. This step serves the 

third objective which consists in initiating a multifaceted constructivist program in 

safety composed of heterogeneous but related empirical and theoretical areas of 

investigations.  

1. Introduction. Constructing rather than discovering. 

1.1. Construction and “science wars”  

Outside of the field of safety, debates around the idea of science as a construction as 

opposed to a true description of reality have reached a momentum in what has been 

called “science wars” in the end of the 90’s (Hacking, 1999). Involved in these debates 

were scientists or philosophers who considered that works grouped under the heading of 

“constructivism” undermined some of the features which traditionally defined modern 

societies. Reason, rationality, objectivity, truth of scientific theories are some of these 

pillars inherited from the philosophy of Enlightenment that were supposed to help to 

ensure social, economic and political progress. These criticisms, far from being entirely 



justified (“construction” covering indeed a very broad scope of works, as will be shown 

in this paper), have however attracted passion and interest. Following events of the past 

century, including social problems, economic and political crises, technological 

disasters, and the rise of environmental issues coupled with ethical questions of 

scientific research, constructivist discourses have become very fashionable.  For 

example, in the field of risk in social sciences, discussions regarding the status of 

associated research have included questions about their constructivist dimensions (e.g. 

Taylor-Gooby and Zinn, 2006, Zinn, 2008). In the field of safety science however, there 

has been little or no debate or systematic study of the impact of constructivist 

perspectives in empirical and theoretical research. Yet, there exists many works with 

references to related constructivist ideas. They will now be introduced.  

1.2. Note on the philosophical nature of this paper 

The discussion introduced in this paper might appear for some as rather philosophical 

and differing from traditional papers of the journal. The idea behind this discussion is to 

bring into the field questions that could be judged at first as external indeed to the 

practical scope of the discipline of safety science. It is a widely shared idea that 

philosophical questions and science are two separate things. When one practices 

science, with empirical, methodological and theoretical problems, one does not deal 

with philosophical problems. That science can be performed without philosophical 

preconceptions is a view held by many, and might be the inheritance of a pertaining 

certain positivism.  

I believe today that this is misled due to an inadequate idea of the interaction between 

science and philosophy. Examples abound of scientific areas in which empirical, 

methodological and theoretical problems have been or are being supported by 

philosophical investigations. Quantum physics or cognitive sciences are two very 

famous examples that have triggered questions for which philosophical debates have 

been taking place over the past decades. In the words of Dennett (a cognition and 

evolution philosopher) “There is no such thing as philosophy-free science; there is only 

science whose philosophical baggage is taken on board without examination.” (Dennett, 

1996, 7). 

By this, he means that there are always underlying philosophical preconceptions. Topics 

such as causality, emergence, reductionism or teleology (purpose), realism or 

determinism are some examples. These themes are classics. They are treated in 



introductory manuals in philosophy, history or sociology of science (e.g. Soler, 2001, 

Andler et al., 2002, Barberousse et al., 2000). If it is admitted that these questions 

matter for the practice of science itself, then the field of safety science might also 

benefit from thinking about these questions and might therefore not leave them aside. In 

fact, some of these questions have already been introduced and discussed in the field. It 

is a contention however that there is a need to make them more explicit and therefore to 

‘open the box’. This paper focuses on only one of these questions, echoing some 

debates raging outside the discipline of safety science which, once transferred into the 

domain, become the question of whether safety or accidents are constructions rather 

than objective phenomena that depict a real world.  

2. Construction, safety and accidents
1
 

2.1. A numbers of authors and topics  

Gephart (1984, p205), for instance, converted Turner’s incubation model (Turner, 1978) 

into “an alternative political ‘sensemaking’ model of disaster”. For Gephart, “The 

model assumes that divergent views of reality emerge in the written and verbal 

statements of government, industry, and public critics involved in the disasters. These 

views of reality compete for acceptance as the dominant reality”. Another view 

challenging reality as a given is also found in Weick’s approach to organising through 

enactment
2
, applied to safety or accidents (Weick, 1987, 1990, 1993). “Controllers can 

also hold planes on the ground, slow them, accelerate them, turn them sooner, line them 

up sooner, stack them, or refuse to accept them, to build an environment in which 

reliability is higher. (...) While a stack is a good example of an enacted environment, it 

also illustrates that when people construct their own environments, they create 

problems as well as solutions.” (Weick, 1987, 338). 

Rochlin (1999a, 1999b) elaborated not so much on retrospective accounts of disasters or 

on individuals constructing their own environment but on what he described as the 

social construction of safety.  “The fundamental question has been whether, or to what 

extent, automation and other technical strategies aimed at reducing the rate of 

                                                           
1
 Authors are quoted extensively in this section (and more sporadically in other sections) in order to create 

for the reader a close encounter with their chosen expressions. It is believed to be needed at this stage in 

order to be sensitised to subtleties in constructivist perspectives.  
2
  “Organizations have to build their environments before they can even have the luxury of controlling 

them. The way in which they construct them cognitively will have strong effects on their actual actions of 

control. Furthermore, in the act of controlling their constructed environments, organizations learn quite 

vividly what those environments consist of “(Weick, 1977, 189)  



operational error tend to be reductionist and overly objective, focusing on specifics of 

individual or small group behaviour, and therefore often pay insufficient attention to 

representations, social constructs, and other more subjective collective behaviour” 

(Rochlin, 1999a, 1556). Rochlin then adds that “Representations of operational safety, 

like those of risk, are not entirely separable from the objective reality that they depict, 

but they cannot be framed in objective terms either. Between the Scylla of social 

construction of reality and Charybdis of positivism empiricism lie troubled and roiled 

theoretical waters.” (Rochlin, 1999b, 20)
3
. 

While Rochlin is interested in studying organisations in normal operation, Brown (2000, 

2003, 2005) focuses on public inquiry reports. For this author, “Inquiry reports are 

constructed according to the conventions of the public policy discourse in which they 

are located and to which they contribute – creating, clarifying, sustaining, and 

modifying this particular version of reality” (Brown, 2003, 98). He also wonders about 

the possibility of describing reality from a neutral perspective, from an objective point 

of view. “From this perspective, public inquiry reports are social constructions in 

which are detectable dominant and subordinate (often contradictory) meanings. (…) the 

approach taken was explicitly deconstructionist, seeking to surface and analyze 

dualities embedded in the text”. (Brown, 2003, 98).When applying his deconstructive 

approach to the Cullen report on the 1988 Piper Alpha disasters, he concludes that “The 

Cullen Report constituted one means by which public anxieties were mitigated by 

making events seem more comprehensible and (in future) more controllable. It did this 

by offering seemingly plausible explanations for what occurred that permitted 

apparently reasonable remedial actions to be taken. The Cullen Report may thus 

usefully be thought of as a public discourse myth that encourages feelings of 

omnipotence and fantasies of control among significant stakeholder groups” (Brown, 

2003, 108).  

                                                           
3
Bourrier (1999), who studies normal operations, also advocates a social construction approach “Since 

organisational reliability is socially constructed, I maintain that an understanding of it cannot be 

separated from a minute study of social interactions and the uncovering of employee’s strategies.” 

(Bourrier
3
, 1999, 45-46). She however notices that “This is wholly different from Rochlin’s social 

construction of safety which narrowly focuses on employees’ opinions regarding safety. I would be 

inclined to call this perspective cultural rather than social” (Bourrier, 1999, 28). Although absolutely 

right, another difference not noted by Bourrier, at least in this text (Bourrier, 1999), is that social 

construction in Rochlin (1999a, 1999b) is used as opposed to an objective approach to safety. It is a core 

message, and the problem raised here.  

 



Evan and Manion (2002) applied what they described as a social constructivist approach 

to the study of technological disasters as opposed to a technological determinist view of 

them “While the determinist sees the development of technology as a result of inevitable 

and immutable historical laws that are beyond the power of human beings to control, 

social constructivists read the history of technological development as the history of 

human judgments, decisions, and actions in the design, development, and deployment of 

technological artifacts (…) The metaphor adopted by this approach is the “seamless 

web”, which means there is no meaningful way to distinguish technical, economic, 

political, social and cultural aspects of technological development (Hughes, 1986). 

Hence, the discoveries of scientists and engineers can no longer be interpreted as 

inevitable, or simple “givens”-unquestioned axioms of the ineluctable logic of a causal 

technological determinism “because they are invented and developed by system 

builders and their associates, the components of technological systems are socially 

constructed artifacts” (Hughes, 1994: 52)” (Evan, Manion, 2002, 195-196). Their 

ambition is also to expand previous models of disasters, such as that of Perrow (1984) 

that did not encompass, according to the authors, enough dimensions (such as political, 

sociological and economic) by focusing mainly on structural dimensions, with a 

technological deterministic flavour (in the sense described here). 

Another author, Dekker (2004), explicitly indicated that a postmodern approach was 

relevant for reflecting on the concept of “error”, in comparison with other classical 

models, such as Reason (1990), that rely on an objective view of this concept. He starts 

by questioning the realist approach to human factors.“The position human factors takes 

when it uses observational tools to measure “errors” is a realist one: it presumes that 

there is a real, objective world “out there” with verifiable patterns that can be 

observed, categorized and predicted.” (Dekker, 2004, 52). He then asserts that “The 

reality of a “procedure error”, in other words, is socially constructed. It is shaped by, 

and dependent on models and paradigms of knowledge that have evolved through group 

consensus. This meaning is enforced and handed down through systems of observer 

training, labelling and communication of the results, and industry acceptance and 

promotion.” For Dekker, this results from a postmodernist view: “As the postmodernist 

would argue, the “procedural error” becomes true (or appears to people as a close 

correspondence to some objective reality) only because a community of specialists have 

contributed to the development of the tools that would seem to make it appear, and have 



agreed on the language that makes it visible. There is nothing inherently “true” about 

the error at all. (…) Postmodernism challenges the entire modernist culture of realism 

and empiricism, of which error counting methods are but an instance.” (Dekker, 2004, 

54).  

Finally, Wallace and Ross (2006), also questioning the notion of error, go further and 

put together an argument establishing the need for a new epistemological foundation in 

the field of safety science, a new one challenging the current one.“Only a radical 

revision of the fundamental philosophy of the area will lead to success in what 

practitioners and researchers are supposed to be doing: reducing accidents and 

promoting safety” (Wallace and Ross, 2006, p 1). Indeed, for these authors, safety 

scientists have been mistaken to model their approach on natural sciences, because “In 

the last twenty years, work by sociologists of science and philosophers has 

demonstrated that the popular image of physics and chemistry (of neutral objective 

scientists discovering timeless laws of nature) is not sustainable. Rather, it has been 

demonstrated that scientists have biases and prejudices like everyone else; that there 

are influences of gender, ethnicity, and power; and that there really is no single 

scientific method that applies at all times and to all situations” (Wallace and Ross, 

2006, p 1).Instead, a second-cybernetics or hermeneutic approach would be more 

appropriate. “There is another thing that follows from this that we have explained in two 

different ways: in the language of second-order cybernetics and the language of 

hermeneutics. Both of these attempted to make the same point, which is that when we try 

to understand  something (discourse, actions, or anything else), this is not a passive 

action, but an active act of interpretation, and it will always be done from our own 

specific point of view (...)” (Wallace and Ross, 2006, 186).   

2.2. Different vocabularies  

As these quotes now show; all of these authors challenge in some ways what could be 

labelled as a realist or objective approach to safety (or accidents), while using different 

vocabularies. For one, it is for example “sensemaking” (Gephart, 1984) yet for another 

it is “enactment” (Weick, 1987) and “deconstruction” for Brown (2003). Rochlin 

(1999a) employs the “social construction of reality” to question safety as an objective 

property, whereas Evan and Manion (2002) talk about a “social constructivist” approach 

to technological disasters. Dekker (2004) differentiates the “postmodernist” view from 

the modern view when it comes to understanding errors. For Wallace and Ross (2006), 



second-order cybernetics is a better candidate than classical realist foundations in safety 

science. These expressions are not exclusive, and these authors sometimes make use of 

many of them (see Table 1). The selection made here linking an expression to an author 

anticipates the classification suggested at the end of the paper.  

However, these quotes also show that their authors have different empirical approaches 

and theoretical purposes (last column of Table 1). Some focus on retrospective accounts 

of disasters by opposite parties in public inquiries (Gephart, 1984, 1990) or 

retrospective accounts by public inquiry reports (Brown, 2000, 2003, 2005). Others are 

interested in qualitative descriptions of ongoing high risk operations (Weick, 1987, 

Roberts and Weick, 1993, Rochlin, 1999a), while some are involved in creating a 

framework for understanding disasters (Evan, Manion, 2002) or in questioning the 

possibility of modelling errors (Dekker, 2004). Finally, Wallace and Ross (2006), for 

instance, directly question the philosophical approach in safety science research.  

Table 1. Different authors questioning an objective, realist approach to safety and 

accidents 

 Research topic 

Key words used 

referring to 

constructivism 

Core message 

Gephart Public enquiry hearings. 
Sensemaking, social 

construction. 

Different views or rationalities 

compete during public inquiry 

hearings to construct a reality. Power 

plays a role in determining the 

dominant interpretation of events, and 

therefore in establishing the official 

reality. 

Weick 
Normal high risk 

operations. 
Enactment, constructs. 

Individuals in organisations construct 

rather than discover their world. In 

doing so, they participate in creating 

their own resources and constraints, 

impacting safety in return. 

Rochlin 
Normal high risk 

operations. 

Social construction of 

reality. 

Safety cannot be defined only 

quantitatively and objectively; 

qualitative and subjectively 

constructed perspectives matter as 

much for understanding safety. 

Brown 
Reports of public 

enquiries. 

Sense making, 

deconstruction, social 

construction, 

postmodernism. 

Reports are not neutral and objective 

artefacts. They can therefore be 

deconstructed to reveal that they offer 

a specific perspective of events, 

aiming at limiting anxieties and 

ensuring feel of control. 



Dekker Errors (and accidents). 
Social construction, 

postmodernism. 

Errors are only visible in retrospect, 

when normative principles are 

applied by outsiders, with hindsight. 

They do not exist as real phenomena, 

outside specific contexts. In this 

respect, information processing 

models imposing specific feature for 

the modelling of cognition fail to 

suitably explain its embedded nature. 

Evan and 

Manion 
Technological disasters. Social constructivism. 

Disasters must be understood from a 

constructivist socio-technical 

perspective, linking technical, social, 

political, economic and cultural 

dimensions all together. Technology 

is not value neutral but value laden. 

Wallace 

and Ross 

Errors, safety science 

foundations. 

Second-order 

cybernetics, 

hermeneutics. 

Safety science should not try to 

imitate natural science 

methodologies. There are only points 

of views of observers; there is not an 

objective reality (this statement 

applying as much to natural sciences 

as to psychology or sociology). 

Information processing models of 

cognition are not appropriate. 

When using these different vocabularies and angles, authors refer to different schools of 

thought that have shaped their meanings. Yet this background is nowhere to be found in 

the field of safety science and the authors themselves often (but not always) only 

provide a limited perspective about these different schools of thought. This leads to a 

major difficulty in making sense of these different yet similar approaches. The aim of 

the next sections is to provide some elements to better distinguish between these 

approaches, so that a much clearer picture of what a constructivist position means in 

safety is made available.   

2.3. An overview of constructivism(s) in the past forty years. 

Indeed the 1960s and 1970s several authors in different disciplinary contexts proposed 

to label their positions as constructivist (or constructionist). In the early days of 

cognitive psychology, for instance, one of the founders of this field, Neisser (1967, 

1976), stressed the constructivist nature of cognitive activities. The developmental 

psychology of Piaget (1936) (who can also be considered as a father of cognitive 

sciences, Braunstein, Pewzner, 1999) was strongly driven by epistemological issues 

rather than only psychological aspects, with analogies between biology and knowledge 

acquisition. He too used the term constructivist to label this epistemological view 

(Piaget, 1967, 1970). Authors such as Von foerster (1973) with second cybernetics and 



Varela (1980), Maturana and Varela (1987) through autopoeisis were also founders of a 

view of cognition linking biology and epistemology and based on a constructivist theory 

of knowledge.  

Meanwhile, Weick (1969, 1977, 1979), a social psychologist in management, associated 

his work with constructivism, for he suggested very different perspectives in this field 

compared to dominant views. In sociology of knowledge, Berger and Luckmann (1966) 

contributed to popularising the idea of a social constructionist view of societies. A 

decade later, the work of Latour and Woolgar (1978) participated in promoting a social 

constructivist view of science, taking part in what was then described as the new 

sociology of science. This position was endorsed not long after by historians or 

sociologists of technology (Pinch, Bijker, 1984). Finally, deconstruction by Derrida 

(1967), a continental philosopher, was a concept applying to the interpretation of 

philosophical texts (and literature), and has sometimes been associated with postmodern 

philosophy promoted by Lyotard (1984). In the next sections, each of these approaches 

will now be briefly introduced (through background and author’s position) to help to 

distinguish between them, and to obtain a clearer picture of the different uses in the field 

of safety. 

4. Constructivism in cognitive psychology  

4.1. Background  

Neisser’s 1967 book “cognitive psychology” is recognised as a landmark in the history 

of this discipline (e.g. Gardner, 1987, p 47). With this book, apart from associating the 

term of “cognitive psychology” with a new area of scientific investigations, Neisser 

contributed to legitimising the study of internal mental processes such as perception, 

vision, audition and memory. While promoting an empirical and experimental approach, 

he however clearly rejected the behaviourist’s claim that internal processes were 

irrelevant for the study of psychology. Behaviourism was indeed famous for its position 

against the use of terms such as “consciousness” that could not be experimentally tested. 

Behaviourism had indeed a positivist view of science (Box 1).  

Box 1. Positivism. 

Positivism was Comte’s philosophy in the XIXth century (Comte, 1830). This philosophy put faith in the 

scientific method and considered positivism as the new age of the human stage, after the theological and 

the metaphysical stages. According to Comte, the third age, positivism, enables us, through the scientific 



method, to establish laws of phenomena, from simple to more complex, the most complex being society. 

Comte believed in the use of the scientific method in all scientific fields, and therefore expected society to 

be studied in the same way. He invented the term of sociology for this, and Durkheim (1895) would a few 

years later, translate and demonstrate the use of the scientific method in the study of society. Positivism is 

not looking for “why” questions or underlying causes but rather for laws that explain and predict 

phenomena. Predicting was needed for acting. “Order and progress” were consequently two key concepts 

of Comte’s philosophy that obviously needs to be placed within the context of the trouble caused by the 

French revolution at the time. Positivism has since been associated with the idea of scientism, namely the 

belief that everything would be explained by science and that all humanity problems could be solved 

through the application of the scientific method. In the context of psychology, behaviourism was following 

the precept of this philosophy: looking for laws through experimentation and observation, and not looking 

for underlying and unobservable causes (such as consciousness). In the early twentieth century, logical 

positivism through the Vienna Circle, a group of philosophers and scientists, endorsed principles of 

positivism and extended its program to include questions regarding logic and once again stressed 

principles of the unity of science, in a context of troubled times, on the brink of the Second World War 

(Gallison, 1997). 

In its principles, behaviourism granted very little to internal mental processes, and for 

psychology to be a natural science, the study of learning had to be performed through 

measurable and testable phenomena. For behaviourists, studying stimuli and responses 

was the answer. The core process of learning could be described as a behavioural 

response to a stimulus from the environment. The principle was to not enter into the 

“black box” of mental processes, as it is impossible to empirically observe these. Of 

course, there were alternative proposals in psychology at the time, among which gestlat 

theory, psychoanalysis or developmental psychology.  

Shortly after the Second World War, things however changed considerably. The rise of 

cybernetics, of the first computers and of information theory led to analogies to mental 

processes. They therefore made it possible to associate the “black box” with 

cybernetics’ command and control principle, with information processing or with 

computer architecture. The possibility of designing machines producing mental types of 

operations became an experimental, empirical and observational possibility that had 

previously been denied by behaviourism. “A generation ago, a book like this one would 

have needed at least a chapter of self defence against the behaviourist position” 

(Neisser, 1967, p5).  

4.2. Position  

It is in this context of a new era for psychology and also for stressing the active rather 

than passive role of the brain when face with stimuli, especially against information 



processing theories of the time that Neisser (1967) turned to the constructivist idea of 

Bartlett (1931). “The constructive view of these processes has a long history. Bartlett, 

who demonstrated long ago that reorganization and change are the rule rather than the 

exception in memory, has been its outstanding advocate. At the end of Remembering, for 

example, he remarks: ...the description of memories as “fixed and lifeless” is merely an 

unpleasant fiction ... memory is itself constructive” (Neisser, 1967, 279). 

For Neisser, constructivism is a way of showing the importance of active processes 

within the “black box”. Rather than being passive about information coming from the 

outside world, the subject is active in the relationship that he makes between what he 

expects to see and what he sees in the environment, therefore “constructing” rather than 

passively receiving data. Interestingly though, he felt uncomfortable a few years later 

with his position when considering the use that some authors made of his defense of a 

constructivist point of view of cognition.“If percepts are construction why are they 

usually accurate? Surely perceiving is not just a lucky way of having mental images!” 

(Neisser, 1976, 18).To this he adds a note “Some theorists have interpreted constructive 

theory to mean virtually this, and some incautious phrasing in my earlier book probably 

encouraged them to do so. I regret it, because such an interpretation leads rapidly to a 

sort of “perceptual relativism” in which everyone’s view of the world is by definition as 

accurate as everyone else’s”. (Neisser, 1976, 31). Neisser then concludes “The 

information must be specific enough in most cases to ensure that the percept is true to 

the real object. But if this is admitted, the notion of “construction” seems almost 

superfluous.” (Neisser, 1967, 18). In doing so, Neisser indicated that he did not question 

a real outside world. Authors who derived something else from his writings were 

mistaken. This point is a very interesting one as it indicates one key problem for many 

people to endorse the implication of a more radical constructivist position (to be 

explained later).  

5. Constructivism in management  

5.1. Background  

Around the same time, Weick
4
 (1969, 1979) adopted a constructivist position in 

management science. In fact, there are many more references to constructivism in one 

of his books edited a few years later, covering the topic of sense making (Weick, 1995), 

                                                           
4 Although Weick initially published his work in 1969, only the 1979 second edition of the book was at my disposal; 

it was assumed that there were not so many changes between the two versions of the book. 



than in his first book on organising. It does not appear that the author’s core position has 

changed between the two books. It may show instead that Weick felt more entitled to 

use constructivism a few years later as the term had become more grounded for his 

purposes and also more popular. As a result, Weick’s position is a constructivist one, 

even though in his first book, his position is not strongly labelled as such but rather as 

enactment. His work has also been identified as the unofficial theory of symbolic 

interactionism. Blumer (1969) coined “symbolic interactionism” to mean the way of 

considering society based on Mead’s theory of “mind, self and society” (1936). Mead 

was one of the pragmatist philosophers (Box 2). 

Box 2.Pragmatism. 

Pragmatism is an American philosophy that promotes an instrumentalist vision of knowledge (and 

science), by asserting that truth is no more than the power of our ideas to work. This is more or less useful 

given our purposes. It is not possible to define truth other than through this instrumentalist principle. It is a 

philosophy that has contributed to revising traditional philosophical dualisms: mind/body, nature/culture, 

fact/value, idealism/realism, subject/object, individual/society. Influential pragmatists other than Mead 

were James (1907) and Dewey (1919). There was a decline of pragmatism in US during the twentieth 

century to the advantage of analytical philosophy (with roots in logical positivism, see table 1). A revival 

of the pragmatist position occurred in the late twentieth century with authors such as Rorty (1979) and 

Putnam (1981). There are many subtleties between all of these authors and it is admitted that there is no 

such thing as a common, without nuances, pragmatist position (Cometti, 2010). However, it remains 

relevant for the purpose of this paper to consider pragmatism as an instrumentalist view of knowledge, 

including science, a view associating truth with the power of our ideas to work. 

Interestingly, Mead’s idea of the self was also, like Neisser, created in opposition to 

behaviourism which denied the scientific interest of mentioning unobservable entities, 

such as consciousness or the self. For Mead however, it was impossible to understand 

behaviour without the presence of a self, emerging as a result of interactions with other 

selves “The self has a character which is different from that of the physiological 

organism proper. The self is something which has a development; it is not initially there 

at birth, but arises in the process of social experience and activity, that is, develops in 

the given individual as a result of his relations to that process as a whole and to other 

individuals within that process” (Mead, 196, 135). The core pragmatic proposition of 

Mead is that  “Organisms are responsible for the appearance of a whole set of objects 

that did not exist before”. It is illustrated with the following example: “Take the case of 

food. If an animal that can digest grass, such as an ox, comes into the world, then grass 



becomes food. That object did not exist before, that is, grass as food. The advent of the 

ox brings in a new object” (Mead, 1936, 125). 

For Mead, another important principle resulting from the previous ones is that it is 

impossible to separate individuals and society; they both result from their interaction 

and cannot be analytically distinguished. Their relationship is one of organism and 

environment, where the environment does not exist independently of an interaction with 

an organism. “As a man adjusts himself to a certain environment he becomes a different 

individual; but in becoming a different individual he has affected the community in 

which he lives. (...) people have to adjust themselves to him as much as he adjusts 

himself to them. It may seem to be a moulding of the individual by the forces about him, 

but the society likewise changes in this process, and becomes to some degree a different 

society” (Mead, 196, 215).  

5.2. Position  

Applied to management issues by Weick, these principles (and some others not 

introduced here) produce a very different view to the more traditional one, looking at 

management through structures of organisations within objectively identified types of 

environments, such as in structural contingency of Lawrence and Lorsh (1967). In this 

traditional approach, reality is there to be described, and studies should help to describe 

how organisations can be designed for coping within their environment. Instead, 

Weick’s contention is that the world is not out there to be discovered and to be adapted 

to but is the result of a creation or construction process by actors within organisations. 

“Organizations have a major hand in creating the realities which they then view as 

“facts” to which they must accommodate” (Weick, 1979, 13).  

The relevant unit of analysis is for Weick the patterns of interactions between 

individuals not an organisation as a whole. “We know most organizations function quite 

well even though no one knows quite what’s going on (...) in this sense, the outcomes 

are truly collective and truly are not represented in the perception of any one actor” 

(Weick, 1979, 109). There are consequently no indications of structures or description 

of organisations in Weick’s work, but only principles applying to individuals’ cognitive 

activities or individuals’ social interactions. The emphasis is, as much as for Neisser 

(which is commented in Weick, 1979, 154-157), on the active cognitive processes of 

individuals in their way of making sense of the organisations in which they live.  



 

 

6. Constructionism in sociology (of knowledge) 

6.1. Background  

Berger and Luckmann’s book “The Social Construction of Reality” (1966) was a new 

way of considering sociology of knowledge (built on the pioneering work of Mannheim, 

1929) by attempting to combine different thoughts from classical authors in sociology 

such as Marx, Durkheim, Weber and phenomenological social studies through the work 

of Schutz, but also American social scientists like Mead. Marx’s theory consisted in 

applying a dialectical approach, based on contradiction dynamics borrowed from the 

philosophy of Hegel, to provide a more materialistic understanding of society than 

Hegel’s idealistic one. His view on society was deterministic, supported by the belief 

that laws of history could be established, and used to predict what would be the future 

of the then newly born capitalist and industrial society. His principle of considering 

societies through classes was also a key component.  

Weber’s later interpretation of society was very different as it did not expect historical 

societies to be determined by laws.  It also did not approach society holistically , 

inferring instead from the parts the behaviour of the whole (today labelled in sociology 

as methodological individualism, Boudon, 1979). His philosophical inclination was 

rather idealistic rather than realist or materialistic as he favoured subjective meanings of 

individuals, and built ideal types (namely models) of societies that were not to be 

considered as objective explanations but rather as sensitising ones. Schutz work is 

greatly connected with Weber’s. According to Schutz’s social view, great importance is 

granted to individual’s typifications, namely the elaboration of (cognitive) categories 

organising the interpretation of the world by individuals. 

These two theoretical approaches, by Weber and Schutz, differed greatly from the 

method of Durkheim, who developed a holistic and objective approach to society in the 

spirit of positivism (see Box 1). For Durkheim, society had to be treated as an object to 

be liable of scientific investigation. In that respect one had to look at how society 

constrained and determined individuals’ behaviours, from the whole rather than from 

parts (today identified as methodological holism). One of the basic ideas of Berger and 

Luckmann was first to keep the principle of individuals’ subjectivity (e.g. Weber’s 



theoretical position) but also the importance of cognitive activity described from a 

pragmatist or phenomenological angle (e.g. Mead, Schutz), secondly to associate them 

with the objective nature of society constraining individuals (e.g. Durkheim’s approach 

to sociology), then finally assembling subjectivity and objectivity in a Hegelian 

dialectical relationship inherited from a Marxist materialist interpretation of society 

(Berger, Luckmann, 1966, 28). 

6.2. Position  

None of the sociological authors had so far introduced construction as a core concept for 

the study of society as a whole nor combined all these authors in such a way
5
. It is not 

indicated where the authors drew their inspiration for using construction, although 

Schutz is a very likely source. One important concept in this constructionist perspective 

of society is the historical process of institutionalisation by which subjectively created 

worlds become objective and external constraints through a dialectical dynamic. 

Another important concept is the distinction of primary and secondary socialisations, 

indicating how individuals experience different stages throughout their lives when they 

access different cultural milieu, where language helps to shape these different 

socialisations. Constructionism has two meanings in their work. First, constructionism 

means that they are no natural laws to be discovered as for the study of natural science. 

Although objectively constrained, men themselves construct, subjectively and 

cognitively, the reality that becomes the taken-for-granted, reified and objective, social 

constraints. It consequently means that nothing is definitely determined and if societies 

are what they are today it is because men constructed them to be so. It also consequently 

questions who has the power to enforce what is defined as socially real. 

“The confrontation of symbolic universes implicates the issue of power: which one, 

among all conflicting definitions of reality, will “stick” to society” (Berger and 

Luckmann, 1966, 149). Secondly, construction sets culture against nature. Societies are 

not determined by a biological nature, and societies are constructed by humans, not 

determined, by a genetic background (as animals, according to authors). “Human being 

while growing does not only enter in relation with its natural specific environment, but 

also with a cultural and social specific order, which is conveyed for him/her by the 

significant persons who raise him/her. The survival of the child depends on social 
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 See for example classic sociological introductions by Aron (1967) or Nisbet (1966). Bhaskar (1978) or 

Giddens (1984) came later with similar attempts to combine different classic sociological authors, within 

a dialectical relationship between agency and structure.  



arrangements, but moreover, the direction of his/her organic development is socially 

determined.” 

These two messages are obviously not new in the field of social sciences but what is 

new is to associate social constructionism with these two positions. Here again though, 

like Neisser, when it comes to questioning reality, they clearly indicate at the beginning 

of their book that they leave this task to philosophers, and state their own position. “We 

don’t need to enter in a discussion of the semantic complications linked with the daily 

or philosophical use of these words. It will be sufficient to define “reality” as a quality 

of phenomena belonging to what we acknowledge as existing independently of our own 

will (we can’t “wish” them), and to define “knowledge” as the certainty that 

phenomena are real and that they possess specific features” (Berger and Luckmann, 

1966). 

7. Constructivism in sociology of science and technology 

Moving from the work of Berger and Luckmann (1966) on sociology of knowledge to 

sociology of science labelled as constructivist, it would seem natural to expect a strong 

continuity between the two. However, this is not really the case, as rightly observed by 

Lynch (2001, p 237-238). In fact, the context of the new sociology of science, as 

defended by Latour and Woolgar (1978), has different roots and backgrounds, but also 

different objectives. To understand this position, one needs to provide a little more 

context in philosophy, history and sociology of science, a background that differs very 

much from the social constructionism of Berger and Luckmann (1966).  

7.1. The background: some elements of philosophy and history of science 

in 20
th

 century 

As mentioned in Box 1, following a positivist philosophy, logical positivism attempted 

to describe a proper rational, scientific way of producing true statements about the 

world, in order to get rid of metaphysical ones that could not be verified and were, 

according to this position, meaningless. This attempt has been criticised in the course of 

the twentieth century and was finally abandoned in the face of the difficulties met by 

this project. One of the opponents and challengers of this project was Popper (1936). 

Although an opponent, Popper nevertheless attempted to normatively define what 

scientific methodology consisted in, in order to distinguish it from other discourses 

eager to claim the legitimacy of a scientific discourse (Popper had in mind Freudian 



psychoanalysis or Marxist theory of society as unscientific fields). However, he did not 

share all of the positions attributed to logical positivism, for example the rejection of 

metaphysics as meaningless.  

For him, a scientific theory is one that is stated in a way that is falsifiable. A classic 

illustration of this is the black swan. The statement “few swans are white” does not risk 

anything. If one sees a white swan the statement is true, if one sees a black swan the 

statement is also true. However, if the statement is now turned into “all swans are 

white”, then when one sees a black swan, the statement is proved false. Only statements 

that are turned in such a way that they can be falsified (proved false) can be called 

scientific. The more risky a statement is, the more informative it is and the closer it is to 

being a good scientific statement. This normative approach to science has two 

consequences. First, it implies that one starts with a theory to be tested, and not through 

induction. For Popper, science is not about accumulating more and more information 

about a specific phenomenon to obtain confirmation that it is true; rather it means 

putting a theory at risk. There is therefore always a theoretical view to start with, to be 

tested, and possibly replaced. This contributed to questioning the validity of induction
6
 

as a claim for access to true statements, as asserted by logical positivists. The second 

consequence is that there is no permanent truth, as scientific theories must be proved to 

be false to progress. What there is for Popper, is verisimilitude.  

Against this philosophical normative claim, historians of science, for example Khun 

(1962) or Fayerebend (1975), have described practices that did not comply with it. 

Khun (1962) wrote that scientists did not apply Popper’s principle, and would rather 

stick to their theories than falsify them. On many occasions, researchers should have 

given up trying to demonstrate the relevance of their theory, in the face of many 

experiments that did not pass Popper’s falsification test. On the contrary, they keep it 

and even invent ad-hoc hypotheses allowing the theory to be saved from falsification. In 

fact, according to Khun, Popper focused too much on key moments of history when 

science has been radically transformed, namely periods of revolutions. He did not pay 

enough attention to normal science, the daily practices of scientists.  

When one does so, it is a totally different idea of science that is revealed. For Khun, 

scientists do not easily give up their theory for another one. The majority of scientists 
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are trained in a specific way of solving problems within a paradigm that organises 

domains of experiments, plausibility of hypotheses in their fields of research etc. It is 

only when too many anomalies accumulate and are stigmatised by influential groups of 

people that a competing paradigm replaces it. The alternative solution must allow the 

many anomalies to be integrated and explained in a way that is felt more consistent. A 

normal science regime is followed by a revolutionary one corresponding to the period of 

the paradigm shift that becomes the new worldview for scientists, taught to young 

scientist, etc and a new cycle of normal science begins, and so it goes on.  

Two important implications follow. The first one is raised by the incommensurability of 

theories. Khun argues that there is no continuity between one paradigm and another. 

The passage from one to another radically transforms the worldview held previously, to 

such a point that it is not so obvious to talk of progress or of cumulative nature of 

science, nor of objectivity. The second one is the social dimensions associated with the 

paradigm. If it is possible to switch from one paradigm to the other and that competing 

ones are available at a time of revolution, how is one paradigm favoured over another? 

Power is more likely to play a role in imposing one paradigm instead of another.  That is 

why, while Khun’s thesis was inspired by the psychological principle of gestalt switch, 

it is however the sociological dimensions of his work that has been most exploited by 

the new sociology of science (Lecourt, 2006).  

Another historian, Fayerebend (1975), has also argued against Popper’s method with the 

famous contention that “anything goes”. For him, instead of defining how science 

should be performed through a normative standard such as falsification, he describes a 

much more creative activity of scientists using rhetoric to support their theories and 

convince others about their point of view. The scientists that he describes are not 

constrained by a priori methodological principles. He also questions the classical divide 

between what Popper (1936) referred to as the context of justification and the context of 

discovery, a point that was also introduced and discussed by Hanson (1959) and Khun 

(1962). The context of justification is the internal validity of a theory, the context of 

discovery is the conditions in which the theory has been elaborated. It includes the 

intuitions of scientists and the historical moment in which the theory was elaborated. To 

distinguish these two contexts is to warrant the objectivity of science, e.g. that 

theoretical validity is regardless of the individual (e.g. his/her intuition), his/her social 

environment (e.g. institutions, colleagues etc.) and its historical moments. 



Consequently, it solely depends only on logical (e.g. non contradictory) and empirical 

(experiments, observations) dimensions. A similar distinction has also been made in 

history of science, between internal and the external approaches. The internal approach 

does not take into account the impact of the individual and its context on theories, while 

the external approach does so by ruling out for instance the implications of individuals’ 

biographies in their theoretical developments. For Fayerebend, the two should not be 

separated. Historical moments determine the possibilities of scientists to develop new 

theories, and the context of justification cannot be separated from the context of 

discovery. As a result of these objections to philosophy of science by historians of 

science, a much more open notion of rationality, especially one that is dependent on its 

historical context rather than being anhistorical, is offered.   

7.2. The position: new (constructivist) sociology of science.  

Historians of science contributed then to destabilising a philosophical and normative 

approach to science, represented in this paper, for simplification, by the message of 

Popper. They showed how some of the concepts elaborated – such as falsification, 

progress, rationality, the anhistorical or decontextualised nature of science – could all be 

empirically examined and challenged. For these reasons, it is sometimes referred to as 

the post-positivist period as it undermined some of the key inputs of the positivist 

program. It is by using these challenges, and also other contentions, as starting points 

that the new sociology of science developed a constructivist program (Latour and 

Woolgar, 1978, Latour, 1984, 1987). Two periods can roughly be distinguished 

(Dubois, 2001, Vinck, 2007).  

An initial period characterised by Merton’s work, in the spirit of Weber’s study of 

capitalism (Merton, 1942) describes science as a community of social actors emerging 

in 18
th

 century England. This community follows specific normative rules of social 

behaviours applied to scientific activities. These rules include non interest 

(disinterestedness), non ownership of theories (communalism), etc. The approach is 

therefore closer to an externalist perspective than an internalist one (if it is compared 

with historical works), in the sense that there is a frontier between society and the 

concrete content of scientific theories. If social norms apply within scientific 

communities, these norms do not directly impact the theories themselves, they simply 

organise how scientists interact.  



In the ’70s, the new sociology of science pursued a more radical turn by taking on the 

proposals of historians of science, such as Khun (or Fayerebend), and others not 

mentioned here (e.g. Toulmin, 1961), while adding the empirical difficulty of studying 

science in action, and not science once made. Indeed, the ideal position of philosophers 

or historians is to study theories when they are stabilised, and when a ‘winner’ and a 

‘loser’ have been identified. When looking back, the scientists who are forgotten, the 

‘losers’, are the ones who did not prove their theories to be right against scientists who 

remained in history for being discoverers of ‘valid’ theories. However, only the 

retrospective position gives this comfort. Rationality for historians or philosophers is 

clearly a thing that can only be determined once quarrels and controversies have been 

settled. Until then, indeterminacy reigns. For sociologists, it is not appropriate. They 

suggest therefore adopting the opposite stance.  

This opposite stance is called the symmetry principle. It considers that losers are no less 

rational that winners and that the social and political factors should be studied in order 

to better understand the outcome of rivalry between scientists. Losers should not be 

treated differently to winners, or treated as less rational, and one should look for, in the 

social and political contexts, the factors that positively influenced the winners or the 

factors that the winner used, to have the ‘last word’. By applying the symmetry 

principle, new sociologists of science provided a closer account of science, an even 

more realistic account in a sense because it is no more naive about the interactions 

between science and society (Latour, 1999). By doing so, they demonstrated how 

science itself was influenced by external factors, and could in this respect be seen as 

constructed, rather than totally independent on a social, political and historical 

environment.  

We can see now that this background is indeed very different from Berger and 

Luckmann (1966), who did not empirically tackle issues about science, but about 

society. This was well identified by Turner (1991, 23) “They (Berger and Luckmann) 

regarded this process as puzzling and problematic because, in contrast with the symbol 

system of science, objective social reality “is not part of the ‘nature of things’, but 

‘exists only as a product of human activity’. (…) they treated science as a social 

preserve. The focus was on the production and the reproduction of social order (…)”. 

The aim of new sociology of science, as promoted by Latour, is to empirically show that 

it is irrelevant to distinguish between the subject and the object, nature and culture, a 



distinction resulting from the definition of modernity. For Latour, in this respect, “we 

have never been modern” (Latour, 1991). 

 

 

7.3. Constructivist sociology and history of technology 

7.3.1. Background  

Sociological and historical studies of technology have been connected to new social 

studies of science when acknowledging the similarities of their empirical, 

methodological and theoretical problems (Pinch, Bijker 1984, Bijker, Hughes, Pinch, 

1987). The views against which these authors argue are first technological determinism, 

that is to say the position arguing that technological developments are not influenced by 

society, and second, that they are value neutral. The classic example of a neutrality of 

technology statement is “guns do not kill people, people do”. This sentence implies that 

technology, here a gun, is value neutral. One of these authors is an influent historian of 

technological networks (Hughes, 1986). In his work on (large) technological systems 

(Hughes, 1994), he connects social, cultural, political and economic dimensions with 

technical innovations.  

7.3.2. Position  

Quite contrary to the idea of technological determinism, like for science, technology is 

for this author “value laden”, a cultural artefact that cannot be extracted from its social, 

political and historical conditions of emergence. As Hughes puts it We realise that 

technology is complexly value laden and that we can embody our values in its creations. 

Unfortunately, conventional wisdom holds that technology is value free, so too many of 

us look elsewhere when seeking to find the source of undesirable artefacts and systems. 

Recently however, social scientists have argued persuasively that technology, 

engineering, and science are value laden. They point out, for example, that military 

funding of both science and technology during the cold war decidedly influenced the 

problems that scientists and engineers chose to solve and the ideas and things that they 

created” (Hughes, 2005, p 155). Latour (1992) empirically studied technology, by 

investigating the failure to develop the Aramis project (an automatic transport system), 

applying some of conceptual tools developed in the sociological study of science 



(Latour, 1987), such as translation or network, demonstrating the relevance of showing 

the interconnection between technology and society. 

 

 

 

8. Constructivist epistemologies 

8.1. Piaget’s pioneering work in constructivist epistemologies 

8.1.1. Background  

Constructivism has also served as a name for an epistemological position, developed by 

Piaget (1967, 1970) who attempted to provide a better understanding of how humans 

acquire knowledge from their experience of the world. He borrowed the word 

‘constructivism’ from a mathematician, Brouwer, who saw in mathematics not 

discovered entities but invented objects instead. Early on, Piaget observed the historical 

and evolving nature of scientific theories. “No system is definitive and no foundation is 

forever stable, each construction remaining relative to a distinctive situation at a given 

moment of history” Piaget (1967, p 115). 

Piaget explicitly associated his constructivism in relation with two opposite 

philosophies, realism and idealism (Piaget, 1967). Realism is the position considering 

that a world exists independently of human perceptions. As a consequence, it is possible 

to describe it. Idealism is, on the other hand, the philosophy advocating that everything 

is a product of the mind, the extreme position being the solipsist one. Piaget’s 

constructivism is in a middle position between these two, an interactionist perspective 

of knowledge, stating that “Intelligence organizes the world by organizing itself” 

(Piaget 1937: 311). 

Rather than maintaining a dualism between the subject (idealism) and the object 

(realism), constructivism rejects their separation by proposing a circular relationship 

between the two. To ground this theory, Piaget empirically studied children. For 

children, knowledge is acquired through experience, through interactions with objects 

(pushing, moving, assembling, etc), for which the experiential results are interpreted in 

order to establish models that can be used to attain once again, in other similar but also 

different experimental settings, the successful outcomes expected.  



He studied the different stages that they would go through when acquiring knowledge 

from an early age to teenage years. To make sense of and support his experimental 

findings, he elaborated a view of cognition associated with a principle of a constant and 

dynamical equilibrium between processes of assimilation and accommodation. 

Assimilation refers to the cognitive function of integrating events into existing 

explanatory schemes (or models), and accommodation to the conscious reorganisation 

of schemes in order to integrate new events that would not fit into pre-existing ones. By 

doing so, children go through decentration each time, a situation in which one 

transforms its own previous constructed knowledge in order to adapt it to new 

experiences.  

8.1.2. Position  

Translated and applied to science and epistemology, the principle of assimilation and 

accommodation, which is derived from an analogy with biological evolution and 

adaptation, became the basis of the constructivist idea that a world explanation 

corresponds to the temporary stabilisation of successful experiences translated by 

individuals (including scientists) into models. When these models prove to be 

unsatisfactory because they are unable to integrate new data from new experiences, 

accommodation is necessary. Also labelled genetic epistemology by Piaget (1970) 

(though not to be associated with the study of genes), this approach stresses the 

historical nature of knowledge acquisition. It suggests a circular relationship between 

the world as experienced and the individuals (including scientists) a circular relationship 

that cannot start in any other way than by being reflexive about the outcomes of one’s 

experience. Epistemologically therefore, a model is not a true representation of the 

world. It instead successfully serves the purpose of its users, until new experiences 

challenge it and a new satisfactory equilibrium is needed (the proximity with 

pragmatism, see Box 2, is strong). These models consequently do not to reflect a world 

‘as it is’, they instead usefully organise experiences of individuals for them to achieve 

their purposes.  

8.2. Radical constructivism, second cybernetics (autopoiesis) an 

deconstruction  

Other constructivist epistemologies were developed around the same time, some 

directly based on Piaget’s thinking and some more independently. Thanks to a book 

edited by Watzlawick in 1981 (Watzlawick, 1981), key authors in other constructivist 



epistemologies were put together. One directly related to Piaget’s constructivist 

epistemology is Von Glasersfeld (1981).  

8.2.1. Radical constructivism: background and position 

Von Glasersfeld (1981) proposes a radical constructivist theory of knowledge. Based on 

Piaget’s work, he draws a clear distinction between epistemology (‘how we know’) and 

ontology (‘what is’). For radical constructivism, ontology belongs to the realm of 

metaphysics. As a result, “radical constructivism is intended as a model of rational 

knowing, not as a metaphysics that attempts to describe a real world” (Von Glasersfeld, 

1995). It is, in a sense, “agnostic” toward this specific metaphysical problem of 

ontology, of ‘what is’ (Riegler, 2001). It is not without creating misunderstanding, a 

problem that Von Glasersfeld commented on, “The difficulty in explicating the radical 

constructivist epistemology springs above all from the fact that, from the very beginning 

of our Western philosophical traditions epistemology has been tied to ontology. 

“Truth” and “objectivity” have an unalterable meaning, once the impossible condition 

has been set that cognition should lead to verifiable knowledge of a pre-established 

ontic reality.”  (Von Glasersfeld, 1982). 

According to radical constructivism, it is impossible to step out our human way of 

experiencing and perceiving the world in order to compare it with an “objective” or a 

“true” picture of the world as it is. However this statement is still met with much 

resistance and misinterpretation by many. The usual argument by realists is that humans 

cannot do whatever; therefore, a kind of realism must be admitted. Yet to these 

arguments, Von Glasersfeld replies very clearly. “It has been suggested that radical 

constructivism is contradictory because it attacks realism and at the same time assumes 

a realist position by admitting that an ontological reality must constrain human action. 

(…) In the usual language of philosophers, “realists” are those who believe that they 

can obtain knowledge of a world as it is in itself. This I deny, and admitting “ontic” 

constraints does not contradict it, because while they may determine what is impossible, 

they do not determine the ways of acting and thinking that can be constructed within 

them” Von Glasersfeld (1995, p 52).  

Another common argument by realists is illustrated by Searle (Searle, 1995, p 164). 

“Take a corner of the world, say, the Himalayas, and think of it as it was prior to the 

existence of any human beings. Now imagine that humans come along and represent the 

facts in various ways. They have different vocabularies, different systems for making 



maps, different ways of counting one mountain, two mountains, the same mountain, etc. 

Next, imagine that eventually all men cease to exist. Now what happens to the existence 

of the Himalayas in the course of these vicissitudes? Absolutely nothing. Different 

descriptions of facts, objects, etc., came and went, but facts, objects, etc., remained 

unaffected. (Does anyone really doubt this?)”. The consequence for Searle is that “The 

fact that alternative conceptual schemes allow for different descriptions of the same 

reality, and that there are no descriptions of reality outside all conceptual schemes, has 

no bearing on the truth of realism.”  

To this type of argument Von Glasersfeld would answer “From my point of view, the 

trouble is that most critics seem to be unwilling to accept the explicit, programmatic 

statement that constructivism is a theory of knowing, not of being. That a model of the 

construction of knowledge could be designed without making ontological claims about 

what is known, is apparently difficult to accept” (Von Glasersfeld, 2001, p10). Indeed, 

while an ontological realist claim such as made by Searle is a plausible hypothesis (Le 

Moigne, 2001), a constructivist epistemology does not commit to any ontological claim, 

and it does not need to, according to their proponent, to be a viable theory of 

knowledge
7
.  

8.2.2. Second cybernetics and autopoiesis: background and position 

Von Foerster (1973, 1981), Varela, (1981), Maturana and Varela (1987) are key authors 

in constructivist epistemologies. Von Foerster has been a very influential thinker in the 

domain of cybernetics (and second cybernetics), neurobiology, complexity science and 

philosophy, as renowned scientists and philosophers (Morin, 2006, Dupuy, 2006, Atlan, 

2006) confirmed the influence he had on their thoughts (in Delorme, Andreewsky, 

2006). Morin (2006) explains how the very famous concepts of order/noise/disorder as 

well as self-organisation from Von Foerster provided him with key tools for developing 

his philosophy of complexity. Philosophy of complexity, or “complex thinking” is 

classified by Le Moigne (2007) as a constructivist epistemology, but is not introduced 

here as it has been done elsewhere (Le Coze, 2008).  

Von Foerster was the secretary of the sessions of the Macy conferences, the notorious 

conferences in the US, shortly after the Second World War, during which ‘soft’ and 

‘hard’ scientists met (e.g. Bateson, Mead, Wiener, Von Neumann). They represented a 
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mix of different disciplinary backgrounds (e.g. mathematics, anthropology, physiology, 

psychology, philosophy, etc.) and discussed cybernetic ideas (control and command, 

circular causalities, reductionism in science, feedback loops, model of mind, 

information). Dupuy has written a historical account of the relationship between 

cognitive sciences and cybernetics (Dupuy, 1999). These conferences are seen as 

important historical, intellectual moments at a time when revolutionary concepts were 

taking shape.  

Von Foerster later introduced the idea that the field of cybernetics needed to include the 

observer in its observation, and the need to move to a “second cybernetics”, recognising 

the circular relationship between the subject and the object. This is today a central 

concept for a constructivist epistemology. Followers of Von Foerster, Varela (1979), 

Maturana and Varela (1987) associating together biology, cognition and epistemology 

created the concept of autopoeisis and enactive cognition, stressing the autonomous 

nature of the living, including the brain’s biological activities
8
. Going against orthodox 

approach of brains as computers, processing inputs from the environment to build 

representations of an existing independent outside world, their theory (Varela and 

Maturana, 1987) challenges this by introducing the closed and historical (Piaget would 

say “genetics”) dimension of cognitive activities, and its enacted aspect (the importance 

of action for developing – and constructing - knowledge). Although not totally 

dismissing the analogy with computers, it is rather the limits of this analogy that should 

be recognised in the interest of a constructivist perspective.  

9. Deconstruction: background and position 

Derrida developed the concept of deconstruction in the ’60s (Goldschmidt, 2003). 

Compared to the works presented so far which deal with cognition, society, science or 

technology, deconstruction is a specific philosophical way of reading texts from either 

philosophy, literature or other fields (such as anthropology, psychoanalysis, etc). “There 

is no outside text” is an expression from Derrida that was established as a slogan for 

promoting his approach. Derrida reversed the western philosophical tradition of 

favouring language over text. Key philosophical texts stressing the importance of 

language over texts, such as Plato or Rousseau, contain contradictions that can be seen 

as saying the opposite (Goldschmidt, 2003). Derrida asserts that it is always possible to 
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show contradictions, to show that texts introduce possible interpretations against the 

intended meaning of their authors. 

Derrida’s philosophy is sometimes associated with Lyotard, the philosopher who wrote 

“The Postmodern Condition” in 1979 (Lyotard, 1979). This association between the two 

authors is made especially in North America
9
, where these authors, along with the 

influence of an author like Foucault (1966, 1975), have been categorised as “French 

theory”, that humanity departments of prestigious universities in the US successfully 

introduced (Cusset, 2003). “I define postmodern as incredulity toward meta-narratives” 

says Lyotard (1979), who considered that knowledge is based on nothing more than a 

number of diverse discourses, each with its own rules and structures, including science, 

which is a language game among any others, without privilege. Meta-narratives refer to 

grand theories such as discourse of emancipation of humans or rationality and reason 

that have been associated with modernity. The postmodern condition consists in 

rejecting these and in replacing them by a plurality of language games. The postmodern 

condition as defined by Lyotard also rejects both functionalist (and system) theories 

applied to society (e.g. Parsons, Luhmann) but also critical positions such as Habermas 

derived from the Frankfurt school (Horkheimer, Adorno).   

10. Synthesis 

10.1. Summary of sections 3 to 9 

As it is now clear, all these works are not really equivalent. While they use 

constructivism (or constructionism) to define their positions, they are all slightly 

different. Neisser is concerned with understanding cognition, and for this, he rejects 

both behaviourism and information processing models, to challenge them through a 

constructivist model inspired by Bartlett, stressing a much more active role played by 

cognition within its environment. Berger and Luckmann, following Mannheim and 

Merton (who exclude the natural sciences from their research, considering them 

autonomous and objective), define their approach as social constructionist in order to 

stress the fact that humans are not biologically but sociologically determined (hence the 

importance of the processes of socialisation in their work). They also imply that, if 

societies are constructed and not given, the processes of institutionalisation (implying a 

                                                           
9
For example, these “postmodern” thinkers (e.g. Lyotard, Derrida) had an important and controversial 

impact on organisation theory in North America (Cooper and Burrell, 1988, Hassard, 1993, Boje and 

Gephart, 1996, Kilduff and Mehra, 1997). 



dialectical relationship between a subjectively produced world that becomes objectively 

constraining) by which individuals produce social order can be challenged, revealing the 

part played by power in defining a taken for granted reality. 

For Weick, enactment (as an equivalent to constructivism), inspired by pragmatism and 

symbolic interactionism, is a cognitive process taking place in organisations. For this 

researcher, the world is not given but instead, individuals create their environment by 

making sense of it in specific ways. Only then do these become a reality constraining 

them. However, he does not talk about social structures in a Dukheimian way like 

Berger and Luckmann as he is not focused so much on (social) order but more 

interested in situations that disrupt order at micro levels of interactions. For the new 

sociology of science, following Khun against previous sociologists such as Merton, they 

see the contents of scientific theories as embedded and influenced by society. In this 

approach, an author like Latour studies (natural) sciences as social constructs. He rejects 

the traditional divide between an internalist (studying scientific theories without taking 

into account the influence of their context) and an externalist (studying the context 

without taking into account the content, such as previous sociology of science) study of 

science. His approach aims at bridging the gap between the context of justification and 

the context of discovery. Some historians and sociologists of technology, following this 

trend, have established a constructivist approach of technology acknowledging, against 

technological determinism, the value laden nature of human built artefacts. 

Constructivism is a term that has also been adopted by authors linking biology, 

cognition and knowledge (including science) together in a circular relationship between 

the subject and the object. Piaget, Von Foerster, Varela and Von Glasersfeld are the 

main proponents of this constructivist epistemological position. They consider that 

reality cannot be described ‘as it is’, including by science(s). Scientific theories are 

useful tools, not models describing a reality ‘as it is’. Ontological claims are not needed 

for a theory of knowledge (i.e. an epistemology). Finally, deconstruction has been 

introduced as a philosophical way of reading texts introducing the possibility of 

showing contradictions and inconsistencies in the writer’s assertions. Implications of 

this in philosophy are very important and challenging for western philosophy. 

Associated with Derrida, especially in North America, is Lyotard’s postmodern 

condition that rejects meta-narratives and advocates the plurality of language games 



instead, including science, applying this to society (against functionalism or systemic 

and critical theory of society). 

10.2. Proposal of different categories of constructivism(s) 

In their own way, all of these authors somehow challenged orthodoxies in their fields 

with their constructivist proposals: Neisser in cognition, Berger and Luckmann in 

sociology (of knowledge), Weick in management, Latour and Hughes in sociology (and 

history) of science and technology, Piaget, Von Glasersfeld and Varela in both 

cognition and epistemology, Derrida and Lyotard in philosophy. However, it can hardly 

be said that they are equivalent. Neisser, Berger and Luckmann do not for example 

question the objectivity of natural sciences and do not engage in a philosophical 

discussion about the possibility of reaching an external reality (by distinguishing 

epistemology from ontology as in radical constructivism). Only Latour, Piaget and Von 

Glasersfeld do so, but each in very different fashion. For example, Latour has at time 

rejected the importance of cognitive dimensions in the acquisition of knowledge and 

empirically stresses sociological dimensions instead, such as networks. Sociological 

categories are not introduced in Piaget or Von Glasersfeld, although they clearly do not 

reject their importance. Thus, because Neisser, Berger and Luckmann do not study or 

challenge natural sciences, nor do they challenge ontological assumptions, they are mild 

compared to Latour, Piaget or Von Glasersfeld, who are strong, in comparison. A 

distinction is therefore suggested between mild and strong constructivism.  

The case of Weick is to be discussed as it is not as clear as for the other authors. For 

example, he identified Neisser’s reluctance to question an external reality “Neisser 

would argue that schemas are not that vulnerable to distortion, and that by and large 

they pick up real objects. It is our contention that most “objects” in organisations 

consist of communications, meanings, images, myths, and interpretations, all of which 

offer considerable latitude for definition and self validation” (Weick, 1979, 157). But 

my view, based on these quotes and references for example to constructivist 

epistemologies by Varela et al. (1995) and neo-pragmatists (Rorty, 1979), is that Weick 

is closer to a strong constructivism than a mild one.  

Derrida suggests deconstructing texts, but does not empirically study natural sciences in 

action in order to challenge their independence from society (as in studies of scientific 

laboratories by sociology of science) or does not link biology, cognition and 

epistemology together to establish a model of knowing. Lyotard’s postmodernist 



position treats science as a language game among others and is against meta-narratives. 

These authors never really describe themselves as constructivists, they are considered as 

external to mild and strong constructivism as defined in this paper. 

By combining the cognitive/social and mild/strong axes, putting aside deconstruction 

and postmodernism in this paper, one obtains the following figure (Figure 1). It is one 

possibility among others. It reflects an order that makes sense for this paper. It would be 

difficult to claim that this classification is the only possible one. This classification 

remains useful however given the purpose of this paper.   
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Figure 1.Mild cognitive/social and strong cognitive/social constructivism 

11. Elements for a multifaceted constructivist program in safety 

Considering this classification, where do the authors in safety science, identified in the 

first section of the paper, fit in? Because none of them have made these distinctions very 

explicitly, the task is not straightforward, but not impossible. Thus, if one now considers 

the four categories and tries to explore how each could be converted into safety related 

questions, a certain number of areas to investigate emerge. They can then in turn be 

associated with some of the authors identified in Section 2 (Table 1). Brought together, 

they start delineating the contours of what could be seen as a multifaceted constructivist 

program in safety (Table 2).  



Mild cognitive constructivism implies that cognition cannot be successfully modelled if 

based on the information processing metaphor of passive input being received from an 

external world, but needs to include the active role played by the mind in constructing 

or enacting the environment. An issue is therefore: can we rely, for the study of 

cognition, on the information processing analogy to improve our understanding of 

human error (or resilience) of operators (but also engineers and managers)? Authors 

such as Weick (2004) and Dekker (2004) have illustrated with empirical data this 

constructivist side of cognition related to safety and accidents. However, their 

propositions also contain a strong cognitive constructivist side (with sometimes also 

strong social constructivist views), with reference, for both, to the philosophical debate 

about the distinction between ontology and epistemology. This relationship between 

mild and strong cognitive constructivism in this area deserves to be further explored, as 

other authors who also reject explicitly information processing metaphors for cognition 

do not contain strong cognitive constructivism implications (e.g. Hollnagel and Woods, 

2005). One can also find authors interested in producing cognitive models with this 

knowledge-driven approach advocated by Neisser (1967), but this time without 

apparently dismissing the information processing metaphor (e.g. Vicente et al., 2004). 

As a consequence, one wonders whether or not it is possible to challenge the 

information processing model with or without fully exploring the ontological and 

epistemological debate as introduced in strong cognitive constructivism. 

Mild social constructivism invites us to consider the weight of socialisation over 

biological features, namely that our ways of perceiving, interpreting, etc. are socially 

constructed and not entirely shaped and determined by any biological or genetic 

features. A question is: can error (or resilience) of operators (or engineers and 

managers) be shaped by a specific cultural context, beyond and independently of the 

biological aspects of cognition? While mild social constructivism claims a historically 

and sociologically embedded and situated cognition, the study of cognition in relation 

with errors for example (e.g. Reason, 1990) seems to produce a generic model 

independently of these contexts. So, an interesting question emerges, namely, when 

does biology end and sociology start is. However, mild social  constructivism also 

argues for the absenceof laws for the social realm. Our future is not written but socially 

constructed. It depends only upon how humans decide to shape it. There is no taken-for-

granted social ‘reality’ that has not been at one point constructed by people and has 



become institutionalised, constraining in some ways human action, through a dialectical 

interaction between agency and structure. And power plays an important role in this 

process. 

As a result, a topic is: can safety and accident models include how social structures 

become institutionalised and then constraint human agency (e.g. operators, engineers 

and managers)? Rochlin (1999a, 1999b) and Gephart (1984) are the closest, among the 

selected authors in this paper, to tackling these two questions with their works. The 

former looks for the cultural patterns shaping cognition (i.e. collective safety 

representations), while the latter explores how power shapes the outcomes of 

investigations. However, in both these works, little is granted to institutions, to 

structures. One finds them in Vaughan’s study on Challenger and Vaughan (1996), 

which provides a mild social constructivist example of how individual cognition and 

choice become embedded in institutionalised contexts. Another important insight that 

Vaughan’s study offers is the importance of technology for understanding complex 

socio-technical systems. This side of her work questions the place of technology in mild 

social constructivist  propositions, and leads to strong social constructivist debates about 

the relationships between the social and the technological. 

Strong cognitive constructivism stresses the importance of distinguishing ontology from 

epistemology in order to fully understand the philosophical debate between realists and 

constructivists (also labelled ‘anti-realists’). Without clear insight into these nuances, it 

is almost impossible to start a debate in this area or to understand its implications. This 

has direct consequences for the foundation of safety science. One question is, for 

instance, can we establish the ‘truth’ of a model of accidents or safety (for  

investigations or audits) based upon criteria that would express a degree of proximity 

with reality, and if not, what are the consequences for practices? Wallace and Ross 

(2006) have started to explore this topic, although, very surprisingly, they never refer to 

‘constructivism’ in their book despite citing Foerster (one of the main proponent of a 

constructivist epistemology, see Section 7.2.2). They challenge the idea that safety (or 

accident) models can be produced without taking into account the observer into his/her 

observation (they also combine their approach with some elements of the strong social 

constructivist views). Apart from Brown (2000, 2004) and his deconstructive approach 

of texts. Their contribution seems to remain rather isolated so far in the field of safety, 

although Dekker who has also clearly and explicitly moved in this direction for the case 



of accident investigations (Dekker et al., 2011). Empirical illustrations, as one can find 

in mild cognitive constructivism, would be welcome to demonstrate the relevance of 

this question. One could then go further to the next step and question the neutrality and 

objectivity of any safety research. How, if one cannot produce a scientific objective or 

neutral view, should a researcher interact with the objects/subjects of his/her study? If 

one cannot produce an objective or neutral scientific view, how should one express and 

recognise explicitly the implicit dimensions behind any views? This question should not 

be restricted to ‘soft’ topics (e.g. safety culture or management, cognition, etc.) but also 

cover ‘hard’ ones (e.g. risk analysis, quantitative risk assessments, technological safety 

choices etc.), which introduces the next category. 

Strong social constructivism acknowledges that there are different views of science and 

technology whether one considers it as ‘value free’ or as socially constructed, i.e. ‘value 

laden’. For social constructivists of technology, these different views can be associated 

with the issue of whether or not technology is autonomous. For them, technology is not 

autonomous. This topic connects safety research with the flourishing fields of 

philosophy, history and sociology of technology (e.g. Dusek, 2006). It translates into the 

following question: can technology be socially controlled, or are we likely to face more 

technological disasters as machines become increasingly complex and more 

autonomous? Evan and Manion (2002) are clearly the authors among the ones selected 

in this paper who have been inspired by and promoted this strong social constructivist 

position. They generalise Perrow’s concern that complex socio technical systems may 

defeat our ability to anticipate and prevent accidents. They do this by adding a layer of 

socio-political complexity into the debate. Wynne (1988), Pinch (1991), Vaughan 

(1996), Collins and Pinch (1998) have similarly argued about accidents as unavoidable, 

putting engineering work in the social contexts of technological uncertainties. They 

question new technological revolutions to come (e.g. robotics, and nanotechnology) 

with regards to the likelihood of more disasters. The techno-social coupling view that 

they offer is very appealing for safety research although they only apply it in retrospect, 

for investigation of accidents. One would like to apply this constructivist approach to 

normal operations, but would also like to see more how power could be introduced (as 

done in mild social constructivism). Winner, a philosopher of technology, has indeed 

openly criticised these socioconstructivist empirical studies of technology for their lack 



of critical view, as well as for their lack of consideration for the issue of power (Winner, 

1993). 

These elements derived from the categories (Fig. 1) constitute a first attempt at shaping 

a multifaceted constructivist program in safety. It identifies already existing  

contributions in the field of safety (Table 1) and shows how they can be related to these 

categories (Table 2). As a result, it does contain many related areas of investigations, 

and potential links have been indicated (see comments in the last column of Table 2). 

More needs to be done now to fully explore these potential links and to clarify whether 

a combined constructivist approach of safety is possible or whether the nature of the 

boundaries between the categories designed in this paper justify maintaining the 

proposition of multifaceted constructivist program. 

Table 2. Elements for initiating a multifaceted constructivist program in safety 

 
Type of issues related to safety 

research  

Example 

of 

associated 

authors 

selected in 

this paper 

Comments 

Mild cognitive 

constructivism 

Can we rely for the study of cognition, 

on the information processing analogy 

to improve our understanding of 

human error (or resilience) of 

operators (but also engineers and 

managers)? 

Weick. 

Dekker. 

The relationship between mild and 

strong could be further 

explored as some authors explicitly 

rejecting information 

processing metaphors for cognition 

do not contain strong cognitive 

constructivist implications (e.g. 

Hollnagel and Woods, 2005). One 

wonders whether or not it is possible 

to challenge the information 

processing model without fully 

exploring the ontological and 

epistemological debate as introduced 

by strong cognitive constructivism 

Mild social 

constructivism 

(1)Can error (or resilience) of 

operators (or engineers and managers) 

be shaped by a specific cultural 

context, beyond and independently of 

the biological aspects of cognition? 

(2)Can safety and accident models 

include how social structures get 

institutionalised and then constraint 

human agency (e.g. operators, 

engineers, managers)? 

Rochlin. 

Gephart. 

In the examples selected in this 

paper, little is granted to the 

institutional or structural dimensions. 

Vaughan’s study offers a good 

example of an exploration of this 

theme, looking for a better 

understanding of the relationship 

between agency and structure. Her 

work also invites potential 

connection with strong social 

constructivism through the 

importance of technology 

Strong 

cognitive 

constructivism 

Can we establish the ‘truth’ of a model 

of accidents or safety (for investigating 

or assessment) based upon criteria that 

would express a degree of proximity 

with reality, and if not, what are the 

Wallace and 

Ross 

Dekker 

This position challenges the idea that 

safety (or accident) models can be 

produced without taking into account 

the observer in his/her observation. 

Empirical illustrations, as one can 

find in mild cognitive constructivism, 



consequences? 

How, if one cannot produce a scientific 

objective or neutral view, a researcher 

should interact with the 

objects/subjects of his/her study? If one 

cannot produce an objective or neutral 

scientific view, how to express and 

recognise explicitly these implicit 

dimensions behind any view? 

would be welcome to demonstrate 

the relevance of this principle. This 

question would not be limited to 

‘soft’ topics (e.g. safety culture or 

management, cognition, etc.) but also 

cover ‘hard’ ones (e.g. risk analysis, 

quantitative risk assessment, 

technological safety choices etc.) 

Strong social 

constructivism 

Can technology be socially controlled, 

or are we likely to face more 

technological disasters as machines 

become increasingly complex? 

Evan, 

Manion 

This topic connects safety research 

with the flourishing field of 

philosophy of technology (e.g. 

Dusek, 2006). The technosocial 

coupling view that is offered is very 

appealing for safety research 

although it has only been applied in 

retrospect, for the investigation of 

accidents. One would like to apply 

this constructivist approach to normal 

operations, but would also like to see 

more how the issue of power could 

be introduced (as done in mild social 

constructivism). 

 

12. Conclusion 

This paper had three objectives. First, it intended to bring together a fragmented body of 

research in safety referring to constructivist discourses. Although certainly not 

comprehensive, this list nevertheless illustrates the range wide of topics addressed. The 

cited authors cover heterogeneous subjects including errors, normal operations in high 

risk organisations, technological disasters, public inquiries of accident hearings and 

reports, and safety science foundations. It was argued however that the authors often 

only provided readers with a limited view of the different intellectual traditions behind 

their work. Until now, this background was nowhere to be found in the field of safety 

science. The second objective was therefore to explore the variety of constructivisms 

originating in biology, cognitive psychology, management, sociology, sociology of 

science and technology, epistemology and philosophy. One can locate in the 1970s this 

burgeoning of constructivist discourses, but, by systematically introducing their 

background then position, a clearer picture emerged. A first distinction was therefore 

proposed between constructivism with a cognitive or a social focus. 

A second one was related to the intensity of constructivism regarding the status of 

realism (including a discussion on ontology and epistemology) and natural sciences, 

using for this purpose the gradation of mild and strong. Based on these two groups of 

parameters, a classification scheme was designed to reflect, in a coherent manner, the 

diversity of constructivisms. Producing the classification scheme allowed the third 



objective to be met. It consisted in exploring and initiating a multifaceted safety 

constructivist program. Elements of this program derived from the classification scheme 

explore for instance the limits of the information processing analogy for cognition or the 

possibility of neutrality of any research in the field of safety. The question remains open 

whether such a program would be maintained as multifaceted or whether a more 

combined program could be designed in future. 
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