Knowledge Mapping of Decision Support Systems: Research Trends,
Conceptual Structure, and Co-occurrence Network

ABSTRACT \
Decision support systems (DSSs) have evolved from data- and model-based tools into increasingly \bb\
intelligent, knowledge-driven, and context-aware systems, yet the field still lacks an integrated
representation of its historical development, conceptual hierarchy, and relational organization. ]\5)
study mapped DSS knowledge from 1980 to 2025 by integrating systematic review, descripti
bibliometric analysis, structured qualitative content analysis, and weighted co-occurrence e@grrk
analysis. After systematic screening and quality appraisal, 644 English-language publi '%;w e
analyzed. Hierarchical coding revealed a multilevel conceptual structure compnsm ajor and
subordinate themes, while network reconstruction identified a broad set of interc i
concepts. Decision-making processes and phases, DSS components, and technic
applications formed the dominant conceptual axes. The network was dense bu
and null-model comparisons indicated that high clustering was larg trgbutable to degree
heterogeneity, whereas the Borgatti—Everett core—periphery pattern rerrra' stronger than its degree-
preserving reference. Artificial intelligence, machine learning, explainability occupied
elative novelty and specialized
ovides an integrated multilayer
core, application and deployment,
, thereby offering a basis for identifying

comparatively peripheral positions, a pattern more consistentwi
linkages than with limited scientific importance. The st
representation of DSS knowledge connecting the Kwowl
foundations and structure, and transformation and deyelop
conceptual gaps and directing future research.

Keywords: Decision Support Systems Knowlédge Mapping, Bibliometric Analysis,
Conceptual Structure, Co-occurrence Network Analys1s
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EXTENDED ABSTRACT

Introduction

Decision support systems (DSSs) have developed at the intersection of information and knowledge
science, management, engineering, and computer science. Initially designed to support complex and
semi-structured decisions through integrated data, models, and interactive analysis, DSSs have
progressively incorporated knowledge-based reasoning, artificial intelligence, machine learning, bigy
data analytics, and context-aware technologies. This expansion has generated a heterogeneous
literature, yet an integrated account of the field’s historical development, hierarchical conceptual
organization, and relational structure remains limited. Accordingly, this study constructed %
comprehensive knowledge map of DSS research over the 1980—2025 period by combining bibliomettt
analysis, structured qualitative content analysis, and weighted co-occurrence network analysis.

Research Question(s)
The study addressed three questions: (1) How can the temporal evolution and substantiv
of DSS studies be explained? (2) Which major and subordinate themes con 'tu‘!e t
structure of DSS knowledge, and how are they hierarchically organized? (3) How 1

occurrence network organized, what structural pattern characterizes relatlonshl];s g concepts, and

which concepts perform central or bridging roles?

Literature Review
DSS scholarship encompasses three complementary streams: decisi
architectures (Simon, 1977; Sprague & Carlson, 1982; Power, 2002);
and evaluation; and blbhometrlc scientometric, and co-word
Cater, 2015; Donthu et al., 2021) These streams rarely int
weighted conceptual relatlonshlps This study therefore i
interaction of decision-making logic, system archit cture

g foundations and system
tem design, implementation,
(Callon et al., 1991; Zupic &
lI-text hierarchical coding with
reted DSS knowledge through the
nalytical-technological capability.

Methodology

This descriptive-analytical study integrated a s@ﬁatic review, bibliometric analysis, structured
qualitative content analysis, and weighted co“occurrence network analysis. English-language
publications issued between 1980 and 202§ substantively focused on DSSs were retrieved from
selected databases and publishing platforms™Study selection followed PRISMA 2020 (Page et al.,
2021). Of 1,867 records, 178 duplicate 3noved; title screening retained 1,126 records, abstract
screening retained 973, and full-text asgessment yielded 859 studies for quality appraisal. A locally
adapted instrument informed by CASP} AT 2018, and DSS design criteria—rather than a direct
application of either origina]NoGI-w ed (Critical Appraisal Skills Programme, 2018; Hong et al.,
2018). Ultimately, 644 pybli s met the inclusion criteria. Independent appraisal of 65 randomly
selected sources produced n’s kappa of 0.805 (Cohen, 1960).

Full texts were coded hierars€hically. The final codebook contained 672 conceptual nodes across eight
levels, comprising 13 major and 659 subordinate themes. Intercoder reliability was assessed using 353
comparable assignm fr6 15 randomly selected sources; observed weighted agreement was 0.887

and the reported weighted Cohen’s kappa was 0.794 (Cohen, 1968). Co-occurrence was defined as
overlap be ding references, and edge weight as the number of references returned by the logical
AND inter;

jon of each code pair. After raw-file reconstruction and duplicate-label consolidation,
%‘/ses used the 636 x 636 active-concept matrix. Density, clustering, transitivity, edge-

ity, weighted centrality, Louvain communities, k-core structure, and Borgatti—Everett

princi
corerpetiphery fit were calculated. Clustering was first compared with 1,000 Erdés—Rényi G(n,m)
gra f identical order and size. A second ensemble of 1,000 simple undirected degree-preserving

iagnostics are reported in the technical appendix.

ap as generated by double-edge-swap Markov chains to control the full degree sequence (Fosdick
\ﬁ al., 2018). Empirical Monte Carlo probabilities used the add-one correction. Detailed formulas and
d

Results

The corpus exhibited marked growth: 437 publications appeared during the 2020s, 74.7% were
published between 2019 and 2024, and journal articles constituted 587 records (91.1%). Hierarchical
analysis identified 13 major themes, led by “Decision-Making Process and Phases,” “Decision Support
Systems Components,” and “Technical and Operational Application of DSS.” The reconstructed
weighted network contained 636 active nodes, 111,083 unique undirected edges, and total edge weight
of 86,336,083. Density was 0.5501, mean local clustering was 0.7976, and the edge-weight Gini
coefficient was 0.7896. Weighted Louvain analysis identified five interacting communities with low
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modularity (0.0591). Under the Erdés—Rényi reference, mean local clustering was much lower (0.5501;

Z = 2456.305; upper-tail p = 0.000999), which constitutes initial evidence beyond network size
density.

and

The degree-preserving ensemble qualified that result: observed transitivity (0.731355) did not differ

from its reference mean (0.731444; two-sided p = 0.551), while observed mean local clustering

(0.797645) was lower than the reference mean (0.805772; lower-tail p = 0.000999). Thus, high absolute

clustering was largely explained by the degree sequence. The maximum k-core was 281 and containegd \
o 3"\

342 concepts. In contrast, the discrete Borgatti—Everett solution identified a 244-node core with fit

0.610605, exceeding the degree-preserving reference mean of 0.594163 (upper-tail p = 0.000999).

De01510n Support Systems Components” had the highest node strength (1,587,542) and degree (6

18
“Decision-Making Process and Phases” retained a strong bridging role (weighted normahia))-

betweenness = 0.1768).

Discussion

The findings indicate cumulative rather than disruptive development: emerging 1nte111g 1t1es
have been incorporated into a stable core centered on decision processes, stem
components, knowledge, and human—system interaction. The dense but uneven net shows that

conceptual integration coexists with structural concentration. The periphera

on of artificial

intelligence, machine learning, and explainability should not be interpreted a O:i}nce of limited

scientific or practical importance. Within a cumulative corpus spanning 4980

, Tong-established

concepts related to decision processes, data, models, and system tomppneritsS have had greater

opportunity to accumulate broad co-occurrence ties, whereas intellige
prominent in later stages of the literature and remain comparatlvely con
streams. Their peripheral location therefore appears maoré @
consolidating research fronts than with substantive marginali \%
of co-occurrence analysis, this interpretation should b

causal. Integrating the findings yielded a four-layer mo
and deployment, foundations and structure, and transfot

identify conceptual gaps and align decision requi
implementation contexts. b?

ts, data, models, architecture, users,

Conclusion .

chnologies became more
trated in specialized research
ent with emerging and still-
ever, given the non-causal nature

s Structural and temporal rather than
rising the knowledge core, application
n and development. This model can help

and

DSS research has expanded toward % khowledge-driven, and context-aware configurations

while retaining stable foundations in d

ocesses and system architecture. The comparison of

two null models shows why reference chgice Matters: Erd6s—Rényi graphs provide only an initial size-
and-density benchmark, Whereas degre serving graphs show that the observed global clustering is
not greater than expected s egr eterogeneity is retained. Conversely, the Borgatti—Everett

pattern remained stronger, tha
coverage, interpretive hieta
occurrence. Future studies
representation across ap
institutional con.texts

ical coding, parent aggregation, and the non-causal nature of

ication domains, and compare conceptual structures across linguistic

degree-preserving reference. Limitations concern English-language

CO-

uld examine temporal change in network position, validate the four-layer

and
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