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Abstract 

The discipline of Information Systems is often viewed as a social science. 

Information Systems research and teaching pertain to the management and 

sociological issues of the computing field. It also includes programming and 

systems analysis, design and development. It is, therefore, challenging to plot 

Information Systems on a continuum of disciplinary clusters. Depending on the 

viewpoint held on the scientific world, the groups of disciplines take on different 

forms. Although metaphors are often used in Information Systems to portray 

complex ideas in understandable ways, only a few papers could be found that 

explain the interdisciplinary nature of the discipline metaphorically. To fill this 

gap, this article uses the astronomical concepts of galaxy, constellation and 

asterism to explain the place of Information Systems within the scientific 

domain. An asterism is a grouping of stars which may be part of various 

constellations. Six different Information Systems asterisms are proposed. The 

conceptual reflection in the article offers a fresh perspective on the 

interdisciplinary nature of Information Systems to the philosophy of science. 

The article illustrates the proposed metaphors with some existing examples to 

validate the concept. Suggestions for future research are also provided. 

Keywords: Information Systems; interdisciplinarity; galaxy; constellation; asterism; 

metaphor 

Introduction 

The discipline of Information Systems (IS) can be defined as the computing field that 

studies the design, creation, implementation, and management of software applications 

in, as well as its effect on businesses, organisations and communities. IS is often viewed 

as a social science because its native and leading reference disciplines fall mainly in this 

mentioned group of disciplines (Moody, Iacob, and Amrit 2010). It does not focus 

primarily on the mathematical theory that underlies computer science or on physical 
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computer hardware, which is the area of engineering and information and 

communication technology. IS takes a softer approach by looking at systems that 

include human aspects. One should also acknowledge that the discipline, as a social 

science (Glass, Ramesh, and Vessey 2004; Moody et al. 2010), does not merely reflect 

on relevant phenomena, but that its scientific endeavours also affect social and physical 

worlds (Sarker et al. 2019). Due to its ubiquitous use in society and almost every other 

academic field, it is also regarded as inter- or transdisciplinary by its very nature (J. H. 

Kroeze, Travica, and Van Zyl 2019). In this article, science refers to the abstract concept 

that encompasses all knowledge fields, while the terms discipline, field and “sciences” 

(in the plural) are used as synonyms referring to individual, unique scholarly areas. 

IS research and teaching pertain to the management and sociological issues of the 

computing field. It also includes programming, as well as systems analysis, design and 

development. It is, therefore, challenging to plot IS on a continuum of disciplinary 

clusters. Sarker et al. (2019) propose a social-technical continuum ranging from more 

socio-centric to more techno-centric. All IS research topics could be plotted somewhere 

on this scale. The continuum allows five different types of IS mixes comprising different 

proportions of social and technical aspects. While all these blends still qualify as IS 

research in a flexible view of the field, a topic eventually becomes part of another 

discipline when it moves completely to either the social or the technical side of the 

continuum. The malleability of this approach suggests that it is impossible to regard IS 

either as a social science, or as an applied science in the technical field. In fact, it is a 

complex undertaking to find a neat and tidy division of all knowledge fields, an 

endeavour that is often simplified as a bipartite division between the natural and human 

sciences. However, it depends on one’s presuppositions to pinpoint the differences 

between these categories. Depending on the viewpoint held on the scientific world, the 

groups and connections seem to take on different forms. In fact, “the ‘humanities’, as 

well as the ‘natural sciences’, have never represented a coherent ensemble of 

disciplines” (Sala 2013, 84). 

The manifestation of the sciences could be compared metaphorically to the concepts of 

constellations and asterisms in astronomy. Looking at the night sky, one sees a myriad 

of stars without any apparent clustering. Depending on where one is looking from and 

what one is focusing on, various constellations can be discerned by super-imposing 

conceptual patterns on groups of stars (cf. “Constellation” 2021). The Great Bear (Ursa 

Major), Sagittarius and the Southern Cross (Crux) are three well-known constellations 

(cf. Murdin 2001b). This astronomic concept has been used metaphorically in medicine 

to refer to “constellations” of symptoms in recognising an illness and diagnosing 

patients (Lexico.com [Oxford University Press] 2019). Ohlhorst and Schön (2015) use 

the concept of constellation metaphorically to refer to constellation analysis 

(Konstellationsanalyse) as a transdisciplinary technology research tool. In the 

philosophy of IS, McBride (2018b, 219, 224) uses the term to refer to the “constellation 

of research approaches” and the “constellation of humanities.” If there is a constellation 

of humanities, there could also be constellations of natural and social sciences. 
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Although the concept of an asterism is less well-known, it provides an intriguing way 

to describe the interdisciplinary networks of the sciences metaphorically. An asterism 

is: 

A readily recognizable group or arrangement of (usually bright) stars, which are not 

necessarily members of a single constellation. Well-known examples are the Plough 

(part of the constellation Ursa Major), and the False Cross, the Summer Triangle and 

the Square of Pegasus, all of which comprise stars from more than one constellation. 

(Murdin 2001a) 

Like asterisms that can comprise stars from more than one constellation, some 

interdisciplinary fields can consist of disciplines in various scientific groups. Due to the 

current ubiquity of computing in all areas of science, IS can, therefore, be regarded as a 

member of various “scientific asterisms” in the intersection of knowledge fields. 

Depending on one’s viewpoint, the discipline can be grouped and linked to other 

disciplines within various “scientific constellations.” 

In the rest of this article, the metaphor of asterisms is unpacked with specific reference 

to IS. Since a metaphor compares one aspect of a phenomenon with an everyday concept 

to elucidate the relevant feature, one should be careful not to overload the meaning of 

the proposed metaphor (Friedman 1998; Prahbat 2011a). An allegory is an “extended 

metaphor” (Little, Fowler, and Coulson 1956, 45) which could have more points of 

commonality, although even they have limitations (Newman 2007). Therefore, not all 

physical characteristics of stars will be applicable in the discussion below, but only those 

aspects that are brought to the fore. According to Hassan, Lowry, and Matthiassen 

(2022), metaphors are useful in all phases of IS theory building to explain difficult 

abstract ideas in terms of tangible objects. Although we cannot touch the stars, they are 

empirically observable. Many metaphors have been used in the IS discipline (Geirbo 

2017; Jackson 2021), but only a few have been used to describe its interdisciplinary 

character. The idea of knowledge networks was suggested by Baskerville and Myers 

(2002). Travica (2003) used the concept of the bridging of disciplines and the cross-

pollination between them. The metaphor of an elephant being studied by a group of 

blind researchers has been used by Hirschheim and Klein (2012) and J. H. Kroeze et al. 

(2019). 

This article first looks at science as a whole (i.e., the “galaxy of science”), then discusses 

traditional bi-partite and tri-partite divisions, followed by a suggestion of six main 

constellations (or major scientific groups). It then focuses on IS and its place in this 

galaxy and its constellations. Some pointers are given towards the differentiation of 

various IS asterisms, as well as a few examples of existing research that illustrate their 

validity. The article aims to contribute an alternative view of the IS discipline’s place in 

the scientific world. The author hopes that this reflection on the discipline’s role from 

the perspective of the philosophy of science will enable IS scholars and students to 

visualise IS’s interdisciplinary connections; thus gaining a better understanding of the 

discipline and its purpose. Although such a “cognitive” contribution increases our 



Kroeze 

4 

knowledge intrinsically (Bunge 2009, 29), the proposed metaphor may prompt IS 

scholars “to innovate and expand [the IS field] beyond existing intellectual structures” 

(Hassan 2017, 15). However, it should be noted that Moody et al. (2010) argue that IS 

has already become an independent discipline with a unique identity and a good balance 

of native and imported theories. As a member of various asterisms, IS may enrich other 

disciplines and be enriched by them—compare J. H. Kroeze et al. (2019) regarding the 

transdisciplinary nature of IS. However, it should never lose its unique identity, i.e., the 

social-technical axis as the unique and unifying theme across the spectrum of IS sub-

fields (Sarker et al. 2019). While many disciplines today constitute a unique intersection 

of traditional disciplines, one could, likewise, identify other asterisms. In the wider 

computing field, for example, artificial intelligence is a member of several 

interdisciplinary fields (think of data science, robotics and smart cities). Many 

disciplines in other constellations, such as law, form asterisms as well (think of legal 

philosophy, business law, and IT law). 

Science as One Galaxy 

It has become conventional to use the term “science” in a very narrow sense as if 

referring to the natural sciences only, excluding other fields such as the arts and the 

humanities. This custom often goes together with holding natural science in higher 

esteem as the only pure form of science. This convention is oblivious to the origins and 

history of the natural sciences that actually developed as a separate group 

(“constellation”) out of the humanities (more specifically, out of philosophy) over the 

last 600 hundred years since the Renaissance and Enlightenment. One should remember 

that the division of academic disciplines in various streams is a relatively recent 

endeavour—up to the Renaissance, “little cleavage was felt between the sciences and 

the arts” (Kuhn 1970, 161). 

The perception that the natural sciences and the human sciences are two different 

cultures is based on a dualistic Cartesian epistemology that separates the subject and 

object of scientific research (Botha 1997). According to Botha (1997), the 

differentiation between the natural and social sciences (including the humanities) is an 

artificial dichotomy. She argues for the unification of all the sciences since they are all 

built on sets of presuppositions (Kuhn 1970). The most salient characteristic of science 

is the fact that it makes progress (Kuhn 1970), and this could be indicated as accurate 

of the whole spectrum of knowledge fields. 

Kuhn (1970, 1, 4) used the concept of a “constellation” as a metaphor for the collection 

of characteristics that typify a reputable academic tradition. He refers to science as “the 

constellation of facts, theories, and methods” (Kuhn 1970, 1) and to different sets of 

scientific presuppositions as “particular constellation[s]” (Kuhn 1970, 4). He also uses 

the term to refer to an epistemology or “paradigm” (“the entire constellation of beliefs, 

values, techniques, and so on [emphasis added]”) used by a group of scientists who 

share a common research culture, vocabulary, and agenda (Kuhn 1970, 175). Although 



Kroeze 

5 

Kuhn primarily talks about the natural sciences, his ideas are applicable to other 

scientific areas (Percival 1976). 

This article, therefore, rejects a narrow view of science as only pertaining to the natural 

sciences (see, e.g., one of the definitions of “science” in Lexico.com [2019]): “[t]he 

intellectual and practical activity encompassing the systematic study of the structure and 

behaviour of the physical and natural world through observation and experiment”). 

Prahbat (2011b, 3) regards the humanities as science too, i.e., as “a branch of science 

that deals with the heritage and the question of what makes us human [emphasis 

added].” While the narrow definition of science refers only to the natural sciences and 

regards other fields of knowledge either as quasi-science, pseudo-science or 

metaphysics, the broader definition includes all disciplines of methodological 

knowledge (Huang and Chang 2008).  

Although the galaxy of scientific disciplines forms a unit in principle, as argued above, 

various constellations can emerge before the trained eye. The differentiation between 

the groups of sciences is made with reference to either historical explanations, 

convention, subject matter, or methodology (I. J. Kroeze 2017). 

The division and categorisation of scientific disciplines remain, therefore, a subjective 

process that has resulted in divergent results and taxonomies. An overview of 

taxonomies of the branches of science quickly reveals that there is no unanimity on how 

disciplines should be categorised. Mawande (2018), for example, lists 17 “broad” 

scientific fields, each encompassing several “main” scientific fields. Information 

systems and technologies are a subcategory of information and computer science. The 

arts, humanities, and social sciences are three different groups. The National Academies 

of Sciences, Engineering, and Medicine in the USA lump together the arts and 

humanities vs the social and behavioural sciences, while physics and mathematical 

sciences (including computer science and IS) form another of their five main fields in 

addition to life sciences, and engineering (The National Academies of Sciences 

Engineering and Medicine 2006). The Social Sciences Citation Index and the Arts and 

Humanities Citation Index also split the human sciences into two groups (cf. Nederhof 

2006). The endless variations of scientific taxonomies support Piaget’s idea that the 

scientific system is not linear but more similar to a spiral due to the endless inter-

connections between the different fields (Piaget 1972). This multi-dimensionality is not 

only the case for the natural sciences but also, and maybe even more so, for the social 

sciences and humanities, and all knowledge fields as a whole. 

Although it may be difficult to differentiate between the natural sciences, engineering, 

social sciences, humanities and other groups on a theoretical level, one cannot deny that 

there are definite boundaries on a practical level. Indeed, for scholars working in 

interdisciplinary fields, the variety of values, principles, and approaches is a definite 

reality with which they are often confronted. It will, therefore, be helpful to explore the 

propensities of the various knowledge fields while keeping in mind that there are no 
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watertight compartments (Piaget 1972). The next section explores the characteristics of 

the two traditional main “constellations.” 

Two Constellations: Natural and Human Sciences 

Two main streams of knowledge fields are usually differentiated, the natural sciences, 

and the social sciences and humanities (SSH), also called human sciences (Felt 2014). 

Dilthey calls the SSH the “Geisteswissenschaften”, i.e., cultural sciences, spiritual 

sciences or “sciences of the mind” (Dilthey 1988, 78). Kuhn (1970) explains the 

difference by referring to theoretical issues vs practical issues. SSH problems are often 

those that need urgent solutions that address important difficulties in society, while 

natural science is somewhat isolated from society and focuses on theoretical problems 

that can be solved within a dominant paradigm. 

Dilthey is regarded as one of the leading advocates of non-positivistic approaches in 

science in the broad sense of the word (Sala 2013). He coined the well-known 

dichotomy of explanation vs understanding (Erklären vs Verstehen). Natural 

phenomena can be explained in terms of cause and effect, while cultural phenomena 

should be understood by a hermeneutic process that is embedded in a deep historical 

context and insight. Although Dilthey differentiated between the natural sciences and 

the SSH based on topic (external or natural phenomena vs internal human issues and 

relations), as well as methodology (abstraction and explanation vs analytical 

understanding of the complex whole), he did not exclude abstraction and causal 

explanations from the SSH altogether (with specific reference to psychology and 

history) (Makkreel 2016). Rather than setting up a watertight divide between the human 

and natural sciences as idiographic vs nomothetic sciences, one should rather place them 

on a continuum or, even better, a two-dimensional graph or a three-dimensional sphere 

since there are many concepts that they share to a larger or lesser extent. Dilthey 

believed that the natural sciences also use idiographic approaches, while the cultural 

sciences often have nomothetic aims as well (Makkreel 2016). 

Snow (1961) coined the phrase “two cultures” as referring to the natural sciences and 

the human sciences. The metaphor of a divide between the human sciences and the 

natural sciences seems to have touched a raw nerve, and the gulf has ever since become 

more insurmountable. The two streams have become so specialised and even obscure 

that natural scientists and humanists do not understand each other anymore, and neither 

do they have a way to communicate their academic ideas clearly with the rest of the 

world (Judd 2002).  

The concept of “human sciences” has so far been used as an umbrella term for this group 

of fields (SSH). If one reserved the term “science” for the natural sciences only, the term 

“human sciences” would become problematic and could only include those disciplines 

or approaches that rely on empiricism and “rational theorising” (“The Human Sciences 

Theoryofknowledge.Net” n.d.). In fact, the drive to follow the natural science paradigm 

has infiltrated into the arts and humanities, for example, approaches in linguistics to 
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abstract and formalise language rules. Staal (2001) differentiates between the 

humanities (letters, arts, liberal arts), which focus on individuality and diversity, and the 

“human sciences,” which, according to him, follow a pure, exact, formal and abstract 

scientistic approach, such as Noam Chomsky’s mathematical approach to the study of 

language.  

According to Staal (2001, 15), the humanities focus on humans’ “artistic creations and 

spiritual gleanings” and are not concerned with knowledge or science. This idea rests 

on the notion that the term “science” only refers to natural science, which Staal 

ironically admits to being paradoxical. Staal says that: 

[T]here is no such thing as a single or unique scientific method. Scientific knowledge, 

like all reliable knowledge, springs from intuitions steeped in facts, sharpened by logic, 

and continuously tested by both. Such knowledge is never final, not because anything 

else is, but because it is likely to be replaced, sooner or later, by something more 

probable and more nearly true. (Staal 2001, 15) 

This article, therefore, rather accepts other authors’ definition of human sciences as an 

encompassing term for the humanities, arts and social sciences (Ingthorsson 2013; Klein 

2004; Makkreel 2016). “All contemporary classifiers divide the human sciences into the 

humanities and social sciences” (Savelieva 2015, 3). 

A different view on the bipartite differentiation of knowledge fields is to group the social 

sciences with the natural sciences vs the arts and humanities. According to Sitze, Sarat 

and Wolfson (2015), the term “exact sciences” can be used as an umbrella term for the 

natural and social sciences vs the humanities, which can be characterised as those 

disciplines—or rather a set of inquiries—that are committed to self-questioning and 

self-critique. The different ways in which the sciences can be categorised in a bi-partite 

fashion indicate the complexity of trying to find a clear and simple division. The fact 

that the social sciences can either be grouped with the natural sciences or with the 

humanities suggests that there may be a third constellation that sits somewhere in 

between the two groups. The next section will address this possibility in more detail. 

Three Constellations: Natural Sciences, Humanities, and Social Sciences 

Above, it transpired that the social sciences are sometimes grouped with either the 

natural sciences or the humanities. This group of disciplines thus started to emerge as a 

third constellation in the galaxy of sciences. Felt (2014) acknowledges that the SSH 

clustering is a very broad classification and that there are important divides between the 

heterogeneous disciplines in this collection. The social sciences seem to oscillate 

between two extreme poles of science by studying similar topics as the humanities and 

by using methods that are typical of both the natural sciences and the arts:  

While the disciplines and approaches of the humanities and the social sciences each seek 

[sic] to understand and appreciate the human condition, they rely on contrasting ways 
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of knowing and methodologies to do so. What distinguishes the humanities from the 

social sciences, for example, is not so much a subject matter and topic … but it is rather 

the mode of approach to any given question and the resulting analysis or interpretation. 

(“The Humanities and the Social Sciences: Contrasting Approaches; Developed for 

ISEM 101 Integrative Seminars” 2013)  

However, it should be noted that other scholars understand the difference in other ways. 

The natural and social sciences have similarities in terms of shared ontological, 

epistemological and methodological points of departure, while they differ regarding 

origins, study fields and limitations (Boutellier et al. 2011).  

While the social sciences share positivist-empiricist approaches with the natural 

sciences to determine causality, the humanities use interpretative methodologies to 

“understand meaning and purpose, and generate wisdom” (Frey 2012a, 2012b; “The 

Humanities and the Social Sciences: Contrasting Approaches; Developed for ISEM 101 

Integrative Seminars” 2013). Since IS is often regarded as a social science (Moody et 

al. 2010), it is not surprising that empirical approaches used to test theory-based 

hypotheses have remained influential and dominant (cf. Hassan 2017; Hassan, 

Mathiassen, and Lowry 2019; Siponen and Klaavuniemi 2020). 

Varghese (2011) groups the arts and humanities together (e.g., philosophy, language, 

literature, fine arts, music, painting), and the natural (or “pure”) and technical sciences 

as a second main group. The social sciences (e.g., anthropology, psychology, sociology) 

is a third group that started in the 18th century and emerged in the 19th century. 

According to Varghese (2011), the French Revolution contributed to this process with 

its focus on human rights and the perfectibility of knowledge. Kant added another 

dimension, namely the use of reason and individual thinking. Liberal thinking gave a 

further stimulus to this process by trying to find a midway between the old church and 

king dominated paradigm and the new radicalist movement that attempted to destroy 

historical forms of social control. The liberalists believed that a democratic, rational 

approach toward social issues could bridge this divide. While Comte saw sociology as 

a natural science (social physics), psychologists and anthropologists soon realised that 

their fields should take into account the non-rational side of humans as well.  

So in the social sciences two sections emerged: one that followed the nomothetic 

epistemology of Newtonian sciences like sociology, economics and political science; 

and the other one that employed an idiographic epistemology of humanities represented 

by disciplines like psychology and anthropology. (Varghese 2011, 96) 

In the second half of the 20th century, a plethora of new social science disciplines 

emerged, including African studies, postcolonial studies, and studies regarding other 

historically marginalised groups. 

It has now become clear that there are more than two constellations in the galaxy of 

science. It may, in fact, be helpful to differentiate between more than three main 
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scientific constellations. The next section will propose six main scientific groups or 

constellations. It will also argue for various scientific asterisms with IS as one of their 

“stars” (members). 

Six Scientific Constellations 

I. J. Kroeze (2013, 2017) believes that the difference between the three main groups of 

sciences, discussed above, fundamentally boils down to the difference between 

empiricism (rules with predictive power being generalised from observation through the 

senses; induction) and rationalism (logic; deduction), and how these philosophies 

underlie the various methodologies. “[R]ationalists argue that knowledge is prior (a 

priori) to observation and empiricists argue that knowledge flows from observations and 

is therefore the result (a posteriori)” (I. J. Kroeze 2017, 2). She believes that all sciences 

have elements of both, but that there is a continuum of disciplines from those that are 

more empiricist to others that are more rationalist, while the social sciences are 

ambivalent with an equal balance of methodologies (I. J. Kroeze 2013). Surprisingly, 

this principle implies that mathematics and computer science are closer to the 

humanities than the natural sciences because they are, in essence, rationalist (I. J. Kroeze 

2013).  

Mathematics … is rationalist in character … and the natural sciences … depend for 

their success on empirical data … “[L]ogicism” … [is] the view that mathematics is 

really a part of logic. (Kant and Frege in Garvey and Stangroom 2012, 270, 355) 

Indeed, even within the traditional natural sciences, two main streams can be 

differentiated based on the dominating epistemological traditions, namely empiricism 

and pure deduction. For example, mathematics and logic are purely deductive sciences, 

while physics and chemistry are experimental disciplines in which empirical work is 

needed to verify or falsify facts and theories (Piaget 1972). According to Boutellier et 

al. (2011), the natural and social sciences are both “real” [read empiricist] sciences, 

while disciplines like mathematics and theoretical computer science are “formal 

sciences.” This divide reflects the empiricism-rationalism split in the philosophy of 

science (cf. Garvey and Stangroom 2012). Applied sciences like medicine and 

engineering can be regarded as a subgroup of the “real” (exact) sciences. According to 

Bunge (2009), applied science has a utilitarian aim while the aim of basic science is 

purely to increase knowledge, yet the two types employ the same method.  

There are subcategories within the humanities category too. The terms humanities and 

arts are both often used to describe an encompassing field. See, for example, Zuccala 

and Van Leeuwen’s (2011) study on citation cultures of book reviews where the 

following disciplines are included as humanities: history and philosophy of science, 

philosophy, religion, language and linguistics, literature, literary theory and criticism, 

history, classics, archaeology, architecture, music, art, theatre, dance, and poetry. 

Dilthey believed that the human sciences should include contributions from the arts and 

aesthetics to reach a deep and rich understanding of its study phenomena, 
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acknowledging that people filter information via “apperception” in the process of sense-

making (i.e., to make new knowledge your own by integrating it with existing 

knowledge and understanding) (Makkreel 2016). “The humanities [in its wider sense 

including the arts] involve inquiry into consciousness, values, ideas, and ideals as they 

seek to describe how experiences shape our understanding of the world” (Myers n.d.). 

One could, therefore, differentiate between the humanities and the arts as follows: the 

humanities focus on theoretical aspects of these fields, while the fine arts, such as 

poetry, literature, music, art, dance, and drama, are “applied humanities” focusing on 

the creation of literary, visual and audible artifacts. 

Using both topic (or subject matter) and methodology as differentiating measures, based 

on the discussion above (cf. the references above to Dilthey, as well as Kant and Frege 

in Garvey and Stangroom 2012), one can map six groups of disciplines onto a two-

dimensional table representing the scientific “galaxy” yielding the main proposed 

constellations: natural sciences, formal sciences, applied sciences, social sciences, 

humanities, and fine arts (see table 1). The fact that the social sciences and the 

humanities appear in two levels on the vertical axis is due to the blending of the two 

constellations in terms of their methodologies. Both constellations developed gradually 

to presently implement both quantitative-empirical-inductive and qualitative-

conceptual-deductive approaches, thus dissolving the historical differentiations to some 

degree. 

Table 1: Six main constellations of scientific disciplines differentiated based on topic 

(subject matter) and methodology 

 Topic (subject matter) 

Natural/concrete phenomena Humanistic phenomena 

 Practical 

actuation of 

theory 

Applied natural sciences 

Fine arts (applied 

humanities) 

Methodology Inductive Empirical natural sciences 

Empirical social 

sciences (and even 

some empirical 

humanities branches) 

 Deductive Formal sciences (rationalist) 
Conceptual humanities 

and social sciences 

 

The six proposed scientific constellations are presented graphically in figure 1. The two 

main divisions are based on subject matter, while the subdivision into six constellations 

is done on a continuum of methodology. On this continuum, the social sciences 

(including IS) are positioned more or less in the centre between the empiricist-

conceptual extremes, acknowledging that this constellation has two evenly strong 

branches: quantitative-empirical-inductive vs qualitative-conceptual-deductive. 
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Figure 1: A high-level overview of IS asterisms in and across all six constellations in 

the galaxy of science (adapted from J. H. Kroeze 2019b, 3, used with permission) 

Emerging IS Asterisms: Proposing and Analysing Asterisms 

If one now focuses on the place of IS within the science galaxy, one may distinguish 

various IS asterisms that are discernible across the six constellations (see figure 1). 

Barkhi and Sheetz (2001, 14–15) foresaw the theoretical diversity in IS: “the breadth of 

IS phenomena implies that a large set of theories will continue to be necessary for 

members of the IS discipline.” While IS is regarded mainly as a social science (indicated 

by the bold arrows in figure 1), it also appears in asterisms with disciplines in the other 

constellations. 

Some examples from IS literature support the six asterisms containing IS as one of the 

key members: 

• IS-Natural Sciences. According to Neumeier et al. (2017), studies on the business 

value of Information Technology (IT) need inputs from both the natural science 

paradigm (NSP) and the design science paradigm (DSP). While a DSP approach 

aims to create practical value by designing information systems that solve business 

problems, NSP approaches are, inter alia, used to define and justify theories, to 

propose and test hypotheses, and to explain and predict the efficiency of IT 

processes. Gregory (1996) argues for the use of the principle of falsifiability in IS 

to make the discipline more rigorous and scientific. Since a large portion (about one 

third) of IS research makes use of surveys and laboratory experiments (McBride 
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2018a), this asterism is rather obvious and does not have to be discussed in more 

depth. 

• IS-Formal Sciences. Relational database theory is one of the most influential, 

imported theories in IS (Moody et al. 2010). Various authors discuss the use of 

mathematics and formal logic underlying different types of database management 

systems. Choe and Lee (2015) propose the use of process algebra and δ-calculus to 

improve the security of distributed business applications. Golubtsov (2017) 

discusses the “algebra of big data” to facilitate the parallelisation of algorithms that 

search and process massive amounts of data. Vardi (2004, 13) applies the use of 

graph theory, automata theory, and logic as algorithmic techniques to conduct 

database verification; this is important to ensure the accuracy of the technology that 

underlies “computer aided design, decision support systems, e-commerce, expert 

systems, geographical information systems, multimedia, and the like.” Also 

compare Veldwijk et al. (1991) regarding mathematics, relational calculus and 

formal logic underlying data models; Barkhi and Sheetz (2001) regarding graph 

theory and mathematical set theory as only two of many theories used in IS; and 

Fischetti and Pisinger (2019) regarding the use of mathematical optimisation to 

improve information-systems algorithms to enhance the efficiency of wind farm 

design. These examples convincingly support the statement by Dennis, Valacich, 

and Brown (2018) that “[s]ome IS research is mathematics.” Zemanek (1966) refers 

to the fact that there are discrepancies even between mathematicians of different 

schools. Hawking (2009) discusses how a new mathematical system had to be 

developed for the theory of quantum mechanics. The realisation that not even an 

“exact” science such as mathematics is unchangeable leaves room for contributions 

from other mathematical schools to amend the logic of computing. These examples, 

therefore, cause this asterism to emerge clearly across two constellations (social 

sciences and formal sciences). 

• IS-Applied Sciences. This asterism has developed to the degree that 

interdisciplinary fields like software engineering (cf. Hadar, Sherman, and Hazzan 

2019), health informatics (cf. Luz et al. 2019), geographic information systems (cf. 

Manzano, Ramaprasad, and Syn 2018), and bioinformatics (cf. Ficociello and Balka 

2012) have become independent disciplines. In this regard, we should acknowledge 

the work often done by researchers and practitioners in other fields such as biology 

(e.g., Margaret Dayhoff, a physical chemist and founder of bioinformatics [cf. 

Gauthier et al. 2019]), medicine (e.g., Robert S. Ledley and Lee Browning Lusted, 

the fathers of health informatics [cf. Masic 2014]), and geography (e.g., Roger 

Tomlinson, a geographer who pioneered geoinformatics [Esri, n.d.]), who 

contributed to the IS field out of need, without necessarily being qualified IS 

scholars themselves. Concepts borrowed from the health sciences have been used 

metaphorically in IS. One such example is the metaphor of homeostasis to describe 

a stable state of interaction between man and machine (Harwood and Eaves 2017). 

Glass et al. (2004) discuss the similarities and differences between computer 
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science, IS and software engineering, showing how they are unique and 

complementing each other, yet sharing some research approaches and methods. 

• IS-Social Sciences. Typical of the social sciences that use both natural science and 

humanities approaches, Thatcher, Pu, and Pienta (2018, 11) believe that “the IS 

discipline has room for myriad research approaches, which includes modelling IS 

as social humanity.” According to Dennis et al. (2018, 212), IS is a “polyglot” of 

social science, mathematics and design science. Alter (2018) gives an example of 

social aspects of IT use that can be quantified, for example the number of logons to 

determine a system’s efficiency, but he also leaves room for interpretivist 

approaches. 

• IS-Humanities. Boland, Newman, and Pentland’s (2010) work on hermeneutics in 

IS is an admirable example of this asterism. They explain six exegetical techniques 

and demonstrate how they can be applied in an IS systems analysis and development 

project to solve fundamental problems of interpretation throughout the software 

lifecycle. Jackson (2021) uses discourse dynamics to enrich the IS theory about the 

use of organisational metaphors. Waguespack, Babb, and Yates (2018) apply 

linguistics and semiotics concepts (using metaphors) to bridge business 

stakeholders’ technical rationality and designers’ aesthetic concerns. While 

mathematical principles underlie relational database technology (see above), 

“intuitive heuristics such as analogical reasoning” may be a better fit when teaching 

students how to query an Extensible Markup Language (XML) document to retrieve 

information (Mitri 2012, 393). It should also be noted here that formal logic is based 

on philosophical logic (A. S. Lee and Hubona 2009). These examples imply that the 

theory of IS as a social science has been enriched with theoretical constructs from 

the humanities (cf. J. H. Kroeze 2019b). McBride (2018a, 170) even argues that IS 

is not a natural science, but “rather a humanity that resonates with human creativity, 

with the human state, and with human relationships and contexts.” 

• IS-Fine Arts. Oates’s (2006) work on computer art as an information system and 

the bi-directional enrichment between the two disciplines is a prime example of this 

asterism. Aguerrevere, Thoring, and Mueller (2019) developed a canvas-based tool 

(the Idea Arc) to clarify immature business ideas and to refine the specifications for 

prototypes. [It seems from the context that the Idea Arc is a digital information 

system, although it is not stated clearly.] The Idea Arc is a bridge drawn on the 

canvas showing the transformation from the state of the user before and after the 

implementation of the proposed application. According to Gregory and Henfridsson 

(2021), metaphors can be used to bridge relevance and rigor during IS theorisation. 

They regard theorising as an art and a science, thus intermingling creativity and 

logic. Metaphors stimulate the imaginative thinking that is needed to conceptualise 

a new theory. Storytelling is also a form of art that can be used to communicate 

theoretical ideas in a comprehensible way. 
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The examples above were selected because they illustrate and support the proposed 

asterisms metaphor sufficiently. This article is, of course, by no means a comprehensive 

rendering of all relevant works. However, the author trusts that the argument of the 

article may convince other scholars to research each asterism in more depth. The six 

asterisms indicate the potential for the IS discipline to flourish in a plurality of inter- 

and transdisciplinary fields (J. H. Kroeze et al. 2019). In many, if not all, scientific 

fields, computing and IS today play a significant role. Interdisciplinarity arose in the 

20th century, studying fields in the interface of the humanities and traditional social 

sciences on the one hand, while a similar shift took place in the natural sciences studying 

complexity to include “non-systemic, non-rational and non-predictive dimensions of 

reality” (Varghese 2011, 96). Recently, there are both a super-specialisation in all 

disciplines and a robust multidisciplinary drive across all disciplines, with ubiquitous 

computing and, by implication, information systems playing a major facilitating role 

(Varghese 2011, 96). The interdisciplinary nature of computing and IS underlies the 

topic of computer-human interaction in all its facets. Contemporary techno-science 

(including big data, artificial intelligence, cybernetics, and computer science) has 

prompted deep philosophical reflection about the essence and meaning of being human. 

This has created new opportunities for the humanities to become entwined with the 

natural and social sciences in an attempt to find answers to these new problems and to 

extend its own array of hermeneutic technologies (Sitze et al. 2015, 196, 197). 

A Reflection on the Future of the Proposed IS Asterisms  

Possible implications of the identification and grounding of the six asterisms for IS 

research are discussed in this section. In the bulleted sections below, I refer to proposals 

made by other authors in this regard (research or practice). I also propose future work 

pertaining to database management studies or applications, which are at the heart of the 

IS scope (compare the discussion on the IS-Formal Sciences asterism above). 

• IS-Natural Sciences. In follow-up work, IS philosophers could explore to what 

extent IS has indeed become more “scientific” over the past 25 years since 

Gregory’s (1996) paper was published. According to Hassan (2017) and Hassan et 

al. (2019) this indeed seems to be the case (hypothesis testing has become the norm, 

and justification has been used to make IS more rigorous). In an IS study dealing 

with database technology, one can follow the natural science paradigm by 

conducting empirical experiments to test hypotheses about the efficiency of various 

types of database management systems. One can compare the speed of database 

transactions in the global North and global South, and other quantifiable or 

measurable issues that may affect the usability and interaction design of these 

systems (for related work, cf. Rivera-Illingworth, Heeks, and Renken 2020). 

• IS-Formal Sciences. According to Siponen and Klaavuniemi (2020), statistical 

research can be used in IS to determine probabilities that support or contradict 

inductively reached hypotheses. One could further ask if any other mathematical 

systems could be used as alternatives to amend the theory and design of relational 
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database architectures or even to form the foundations of new types of databases, 

especially to address the unique needs of diverse cultures and populations (for 

related work, cf. Chahine 2013; J. H. Kroeze 2019a). 

• IS-Applied Sciences. While IS has been focusing on organisational and social 

aspects of computing, the growing emphasis on design science (and design science 

research) approaches “may be an attempt to redress the balance to technological 

aspects, though this may lead to identity problems of its own in differentiation from 

computer science and software engineering” (Moody et al. 2010, 11). Hassan (2017) 

lists two design theories as examples of the most cited philosophical papers in IS. 

Applying this asterism to our database example, IS researchers could explore the 

human aspects of software engineering (such as user experience of software 

artifacts) to determine the most suitable database management systems for 

applications in diverse areas or professions (for related work, cf. K. K.-Y. Lee, 

Tang, and Choi 2013).  

• IS-Social Sciences. IS may have leaned too heavily on the natural sciences for its 

theoretical concepts and methodologies (McBride 2018a). “While only native 

theories help define our disciplinary identity, imported theories help root IS research 

in more mature disciplines” (many of which are borrowed from the social sciences) 

(Moody et al. 2010, 8). IS could make use of metaphors to stimulate new concepts 

that fit the field’s socio-material reality better (Hassan et al. 2022). Reversely, IS 

concepts can also be used in other social sciences: McElroy, Lyytinen, and Boland 

(2015), for example, use the human-computer interaction concept of affordances in 

climate change research. Referring back to our database example, IS researchers 

could study the effect of operational database management systems on 

organisational and societal cultures using both quantitative and qualitative 

approaches (for related work, cf. Hyun, Kamioka, and Hosoya 2020). 

• IS-Humanities. The theory of IS as a social science should be enriched with 

theoretical constructs from the humanities (cf. J. H. Kroeze 2019b). McBride 

(2018a, 2018b) refers to hermeneutics and narratives as an essential facet of IS 

research but adds other humanities disciplines such as history, philosophy and 

politics into the mix. The following research questions can be asked: To what extent 

have IS researchers taken note of recent paradigm shifts in hermeneutics (cf. Van 

der Merwe 2015), or are we exclusively using principles formulated more than two 

decades ago (cf. Parmiggiani, Østerlie, and Almklov 2022)? If so, how can recent 

developments in the study fields of hermeneutics and exegesis be used to enrich 

systems analysis and design approaches? Returning to our database example, we 

could investigate how recent exegetical methods could assist analysts and 

programmers in transforming business rules into database management system 

structures that facilitate relevant and feasible SQL queries (for related work, cf. 

Joubert, De Villiers, and Kroeze 2018). 
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• IS-Fine Arts. Enriching IS by complementing the discipline with methodological 

constructs from the fine arts may especially be used in disciplines like human-

computer interaction to maximise the usability and user experience of software (cf. 

J. H. Kroeze 2019b). McBride (2018a) refers to dance studies as an interdisciplinary 

sister discipline—nestled in the creative arts—that wrestles with the same identity 

issues as IS. He believes the development of software is a creative art that integrates 

and entangles diverse technical and social aspects. Like a cut diamond, the resulting 

artifact reveals a multitude of facets depending on the angle from which it is viewed 

(McBride 2018b). Aguerrevere et al.’s (2019) Idea Arc, discussed above, could be 

applied in interaction design to elucidate innovative but fuzzy software ideas. 

The author trusts that the pointers given above convincingly show how the proposed 

asterisms metaphor can stimulate novel but viable avenues for IS research and practice. 

Conclusion 

This article aimed to clarify the structure of the sciences as a galaxy with six 

constellations, and IS’s place in this galaxy as a member of various asterisms emerging 

in and across them. While IS basically belongs to the constellation of the social sciences, 

it also has strong relationships with disciplines in the natural sciences, applied sciences, 

exact sciences, (other) social sciences, the humanities, and the arts. Once one realises 

that science is an ever-changing and self-correcting process, one can see the 

opportunities to enrich existing paradigms from new and alternative perspectives. 

Zemanek (1966) refers to the fact that there are discrepancies even between 

mathematicians of different schools. Hawking (2009) discusses how a new 

mathematical system had to be developed for the theory of quantum mechanics. The 

observation that not even an “exact” science such as mathematics is unchangeable, 

leaves room for contributions from other mathematical schools to amend the logic of 

computing. In turn, the humanities, arts, and social sciences can complement the theory 

of computing by focusing on the understanding, design, and impact of information 

systems. Since many disciplines today constitute a unique intersection of traditional 

disciplines, one could similarly identify other asterisms of which artificial intelligence 

or human-computer interaction, for example, is a central member. The scholarly floor 

is open for further debate on the feasibility of the proposed asterism metaphor and for 

suggestions to augment the proof on concept. 
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