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Abstract 

In the modern digitalized world full of choices, it is crucial to know how individuals allocate 

their visual attention in the decision-making process. Eye-tracking has emerged as a form of 

invaluable method by which cognitive and perceptual processes leading to behavioural 

decision-making can be studied. Despite growing interest, existing literature is fragmented, 

without a comprehensive synthesis across various disciplines and contexts. The current review 

is a systematic analysis of 255 peer-reviewed articles published between 2014-2023, obtained 

from Web of Science database. Using a hybrid review method combining bibliometric analysis, 

topic modeling based on non-negative matrix factorization, and TCCM framework, this cross-

disciplinary review has identified seven obscure research themes and theoretical shortcomings 

in the discipline. The present research contributes to the literature by identifying relatively 

underdeveloped fields such as HR decision-making and the field of public policy as well as 

outlines possible research plan in the future. It also offers theoretical knowledge, establishing 

eye-tracking as the mechanism to comprehend bounded rationality and cognitive effort in 

decision-making situations. The research findings are useful to researchers, marketers, and HR 

professionals, particularly in developing economies such as India, which aim at enhancing the 

presentation of visual information and reducing biases in making strategic decisions. 

Keywords: Behavioural decision-making, Eye-tracking, Bibliometric analysis, TCCM, 

Nonnegative matrix factorization. 

1. Introduction 

In a world filled with information abundance, individuals often make decisions relying on 

limited visual information that they are exposed to through digital and physical experiences. 

Whether to evaluate products in online platforms, shortlisting job candidates, or answer 

advertisements, attention serves as the screening mechanism of decision-making. 

Subsequently, eye-tracking has become a worthwhile technique in getting detailed and real-

time information about how people process visual information. Eye-tracking is a 

neurophysiological measure that interprets choice behaviour and perceptual decision-making 

through both quantitative and qualitative gaze analysis (Ashby et al., 2016). By analyzing gaze 

patterns, fixation duration, and saccades, researchers can obtain deeper insight on the 

behavioural, emotional and cognitive processes involved in the human decision-making 

process. 
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Over the last decade, research in behavioural decision-making has advanced by incorporating 

knowledge from psychology, marketing, economics, and cognitive science. Behavioural 

decision-making studies individual decision-making, considering the psychological, social, 

and behavioural factors that determine the choice (Korteling & Paradies, 2023). It has also been 

boosted by the advancement of technology in eye-tracking, enabling biases, heuristics, framing 

effects, and bounded rationality to be empirically studied using visual attention. Although 

gaining in popularity, the current literature remains methodologically fragmented and 

contextually dispersed, with studies being allocated to various areas, including consumer 

research, advertising, pricing, HR, and moral judgment. This literature lacks a unifying 

framework that coherently links theory, practice, and methodology.  

Recently, numerous reviews have been published that provide useful insight into eye-tracking 

studies but have focused on niche applications of eye-tracking. For example, Meißner & Oll 

(2019) offered a qualitative analysis by focusing on the potential of eye-tracking from the 

perspective of organisational research and illustrated future avenues in different domains, while 

Borozan et al. (2022) performed a quantitative bibliometric study within the specific area of 

financial decision-making. Hu et al. (2024) focused on the impact of visual attention on risky 

decisions with primary attention to psychological experimentation. Correspondingly, Wedel et 

al. (2023) built gaze behaviour models following computational and econometric approaches, 

without identifying general research trends or incorporating emerging clusters. In HR contexts, 

Bonilla-Chaves & Palos-Ssanchez (2023), along with Thakral et al. (2023), applied topic 

modeling in the study of digitalization in human resource management but failed to include 

eye-tracking and decision-related behaviour constructs. However, there is a need to have a 

deeper understanding of the cognitive process during behavioural decision-making by using 

eye-tracking.  

Majority of the research works in this field employ a qualitative, quantitative, or experimental 

approach individually without integrating a multi-method approach. This lack of systematic 

conceptual review deprives us of knowing how eye-tracking can be conjoined to behavioural 

decision-making analysis in different disciplines. To our knowledge, no prior study has 

combined bibliometrics, machine learning-based topic modeling, and theory-driven synthesis 

(through the TCCM framework) to provide a comprehensive, interdisciplinary view of this 

topic. To fill this gap, the present research uses a hybrid systematic literature review, with three 

analytical elements namely, Bibliometric analysis to identify the global trends, major 

contributors, and influential journals. Non-negative matrix factorization, a method of topic 

modeling to uncover theme-based clusters. Conceptual synthesis and organisation of the results 

in terms of TCCM theory, context, characteristics, and methodology. Based on a well-chosen 

sample of 255 peer-reviewed articles that appeared in 2014-2023 in the Web of Science 

database, this review provides a clear vision of the role of eye-tracking in behavioural decision-

making. The study seeks to answer the following research questions: 

RQ1: What are the annual publication trends, most influential journals, and the top contributors 

in the field of eye-tracking and behavioural decision-making? 

RQ2: What are latent themes and conceptual categories within eye-tracking in behavioural 

decision-making? 
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 RQ3: What are the underlying theories, contextual applications, and methodological patterns 

that characterize contemporary research?  

RQ4 What future research directions can be recommended, particularly in under-explored 

areas? 

Through this hybrid approach, this paper aims to provide a comprehensive mapping of the 

field, reconciling methodological differences, and developing a unified conceptual ground for 

future interdisciplinary research. 

2. Methodology 

2.1. Data Collection and Processing 

Data was collected from the Web of Science database (WoS), a well-known and extensive 

bibliographic resource. A strategic approach was taken to identify and gather scientific 

documents using specific keywords that are relevant to the research topic. The following search 

string was used in the title-abstract-keyword field: 

("eye track*" OR "eye-track*" OR "eye track*") AND ("decision*"OR “decision-making" OR 

"decision process" OR "choice" OR "judgment" OR "decision analysis")   

 The data retrieval occurred in January 2023, resulting in 2073 documents initially. These 

documents were further refined based on the Web of Science categories, document type, 

citation topic meso, and specified time frame. Following this, a thorough review of the titles 

and abstracts from a collection of articles relevant to the theme of the potential of eye-tracking 

in behavioural decision-making was done. Articles not addressing this specific criterion were 

excluded. This process refined the pool to 255 documents, which were then utilized for the 

analysis. The entire document selection methodology is depicted in Figure 1. To ensure 

accurate analysis of textual data using machine learning techniques, a series of preprocessing 

steps were implemented (Werner de Vargas et al., 2023). These steps involved converting all 

text to lowercase, filtering out numbers, and removing punctuation. The data was then 

tokenized to separate phrases into individual words. Unigram tokenization was used as it has 

greater predictive potential compared to the bigram and trigram models at low-level 

representation (Ojo et al., 2021). Following this, a combination of commonly recognized 

English stop words according to academic literature, as well as specific stop words established 

for this study, were eliminated. Then stemming was applied, which reduced the words to their 

root form. Finally, lemmatization—emphasizing nouns, verbs, adjectives, and adverbs was 

used to reduce data dimensionality while maintaining the core of the material. 

2.2 Bibliometric Analysis  

The evaluation of behavioural decision-making using eye-tracking literature was conducted 

using bibliometric analysis through R programming by the “Biblioshiny ()” application. 

Bibliometric analysis is a quantitative method that helps us get the literature's statistical data. 

It is an unbiased method of review as it is based on review protocol and analytical techniques 

as compared to other methods of literature review (Thangavel & Chandra, 2023). This 

technique, renowned for its efficacy in various academic fields, including business studies, 

allows for an in-depth examination of trends, conceptual frameworks, and transformative 
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insights within the realm of academic literature (Kumar et al., 2021). Research streams their 

evolution and the relationship among researchers, institutions, countries, and articles can be 

known from this analysis. Performance analysis, along with science mapping, is used in this 

study for the analysis. Performance analysis gives knowledge regarding the contributions of 

research elements, and science mapping provides information regarding relationships between 

research elements (Vanhala et al., 2020). This study provides insights regarding descriptive 

information, annual scientific production, most relevant sources, most productive countries by 

the corresponding authors, top ten most cited institutions, most relevant authors with articles 

& citations, and most frequently occurring keywords, which will be valuable for future 

researchers in the field of behavioural decision-making. We discuss these insights in detail in 

the results and findings section. 

 

Figure 1. PRISMA Flow Diagram 

Source:  The Authors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 
 

 

 
The functionalities ‘TOPIC’ with the Boolean function ‘OR’ was used to search the 

keywords ("eye track*" OR "eye-track*" OR "eyetrack*") AND ("decision*"OR 
"decision making" OR "decision process" OR "choice" OR "judgment" OR 
"decision analysis") (n = 2,073) 
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2.3 Non-negative Matrix Factorisation(NMF) Analysis 

Non-negative Matrix Factorization, a machine learning tool used for dimensionality reduction 

and feature extraction from text data. NMF reduces a non-negative matrix, i.e. Term-document 

matrix(V) into a low-dimensional matrix, i.e., the basic matrix (W) and the coefficient matrix 

(H). Where matrix ‘W’ is basic vectors or topics (words-topics matrix) and matrix ‘H’ is the 

coefficient or weights of each topic for each document (topics-documents matrix). ‘V’ is the 

original matrix (words-documents matrix) which breaks down the corpus into W & H (Kim & 

Park, 2008). Cao et al. (2023) suggested that this technique is based on linear algebra, so 

factorisation is accomplished by minimising the Frobenius norm of the variance between the 

original matrix and its approximated product. After breaking down the original matrix ‘V’ into 

column matrix ‘W’ and row matrix ‘H’, W discovers topics and V discovers the topic 

distributions for each document. As the name suggests, all elements in each matrix are non-

negative. The mathematical function is: 

𝑉 ≈ 𝑊𝐻 

NMF is a valuable tool of topic modeling used to extract essential themes and patterns from 

the dataset. By breaking down the data into different components, NMF enables the 

identification of crucial themes and shifts within the literature (W.-S. Chen et al., 2023). Topics 

are created by grouping words with higher coherence. This technique is particularly useful for 

clustering similar topics and highlighting emerging trends, ultimately illuminating the 

conceptual framework and paradigm changes in the field.  

2.4 TCCM Analysis 

This comprehensive framework includes a thorough review of literature by focussing on theory 

development (T), context (C), characteristics (C), and methodology (M) employed. According 

to Paul et al. (2023), the TCCM technique is a useful tool for summarizing the information, 

identifying potential gaps in the literature, and suggesting potential directions for further study. 

This framework clarifies the theoretical and empirical aspects of the research domain by 

addressing the shortcomings of conventional systematic reviews. By highlighting the 

significance of TCCM, this analysis makes space for investigating the less explored or under-

researched regions. It is therefore a helpful tool that ensures a full understanding of a specific 

research field.  

3. Results and Findings 

3.1 Bibliometric Analysis 

3.1.1 Descriptive Analysis 

Table 1. depicts 255 documents used for this study, out of which 245 are articles and 10 are 

review papers and these documents are published in 111 different research outlets from 2014 

to 2023. The average document life is 4.84 years and the average citation per article is 17.39. 

The total number of keywords plus an author’s keywords are 839 and 865 and the co-authors 

per document is 3.57. These are the main information which is shown in the below table. 

 



Asian And Pacific Economic Review  

ISSN: 1000-6052  

             Vol. 18, .No. S.Iss.2, 2025                                                                                69         
 

Table 1. Main Information 

 

3.1.2. Performance Analysis 

A performance analysis was conducted through R programming to know the contribution of 

research elements such as articles, researchers, countries, journals, and institutions. This 

analysis is performed to answer our first research question. 

3.1.2.1 Publication trends 

Publication trend determines the researcher’s interest and development tendency in a research 

field. Figure 2. elucidates the year-wise publication trend of research articles in eye-tracking 

and behavioural decision-making from 2014- 2023. The number of articles published in 2014 

can be seen to be 10, with a slight increase to 15 in 2015, while a sudden increase to 35 can be 

seen in 2016. A slight dip can be observed in the year 2017 with 17 publications. A further rise 

in publications can be seen in 2018 and 2019 with 28 and 22 publications respectively. In 2020, 

it further increased to 35 and has been stable to 31 publications from 2021 to 2023. 

 

Figure 2. Publication trend 
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3.1.2.2 Most Productive Journals  

Table 2. presents the top ten most influential journals with the number of articles published and 

h-index, in the area of behavioural decision-making. The Journal of Behavioural Decision-

making is at the leading position with 22 articles, followed by Frontiers in Psychology which 

published 17 articles. The Journal of Business Research published 16 articles and has the 

highest h-index of 236 among all the journals. The h-index shows the quality and relative 

success of a journal and it also strengthens the journal's ranking (Bihari et al., 2023). This 

reveals the increasing importance of eye-tracking and behavioural decision-making in different 

domains. 

Table 2. Most relevant sources 

 

3.1.2.3 Most Influential Countries  

Table 3. describes the top 10 productive countries with the number of articles published by 

single country production (SCP) and multiple countries production (MCP) along with 

frequency and multiple countries production ratio (MCP ratio). The MCP ratio indicates 

international collaboration in the research field. The USA published 56 articles in which it alone 

published 39 articles and 17 articles along with other countries. China ranks second with 34 

articles, comprising 26 SCP and 8 MCP articles. Germany follows with 28 articles, including 

13 SCP and 15 MCP articles, indicating a higher number of research papers resulting from 

international collaborations, which contributes to the high MCP ratio of 0.53. Figure 3. 

graphically represents the top 10 cited countries. The top three are the United States with 1217 

citations followed by the United Kingdom (493), and Germany (400).  

 

 

 

 

Sources Articles h-index 

Journal of Behavioural Decision-making 22 87 

Frontiers in Psychology 17 157 

Journal of Business Research 16 236 

Judgment and Decision-making 11 68 

Journal of Retailing and Consumer Services 10 120 

Journal of Marketing Research 8 192 

Journal of Choice Modeling 7 35 

Games and Economic Behaviour  5 102 

Journal of Neuroscience, Psychology, and Economic 5 28 

Behavioural Sciences 4 
39 
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Table 3. Most productive countries by the corresponding author 

 

 

Figure 3. Top 10 most cited countries 

3.1.2.4 Most Productive Institutions 

Figure 4. elucidates the top 10 institutions in the field of behavioural decision-making. 

University of Florida and Manchester is the most productive institution with 21 articles each. 

These universities are investing more time and resources in research. University of Konstanz 

published 20 articles, followed by Michigan State University (15). Karlstad University, Nankai 

University, Bern University, and the University of Pennsylvania published 13 articles by each 

country. The University of Amsterdam and the University of Trento published 12 articles.  
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Figure 4. Top 10 most productive Institutions 

3.1.2.5 Most Influential Authors 

Table 4. represents the top 10 authors with the number of articles published related to the 

current area of research and the most cited papers and total citations in the field of behavioural 

decision-making by the authors. Michal Krol is the author with the maximum number of 

articles, while Bridget K. Behe is the author who had the maximum citations followed by Luca 

Polonio. 

Table 4. Most relevant authors with articles and citation 

Authors Articles Most cited papers Total 

citation 

Krol M 7 

“A novel approach to studying strategic decisions with 

eye-tracking and machine learning” 

16 

Hausfeld J 5 

“Tracing risky decisions for oneself and others: The role 

of intuition and deliberation” 

20 

Polonio L 5 

“Strategic sophistication and attention in games: An eye-

tracking study” 

60 

Behe BK 4 

“The effect of involvement on visual attention and 

product choice” 

91 

Fiedler S 4 

“I can see it in your eyes”: Biased Processing and 

Increased Arousal in Dishonest Responses 

32 

Grebitus C 4 

“The Impact of Brand and Attention on Consumers’ 

Willingness to Pay: Evidence from an Eye-tracking 

Experiment” 

21 

Jaudas A 4 

“Attentional shifts and preference reversals: An eye-

tracking study” 

10 
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3.1.3 Science Mapping 

Science Mapping examines the relationship and patterns within the existing body of literature 

(Bhandari, 2024) which will be valuable for future researchers interested in examining the role 

of eye-tracking in behavioural decision-making. One of the techniques of science mapping is 

co-word analysis, the author's keywords and keyword plus are analysed to discover the most 

frequently occurring words related to this field (Das et al., 2023). Table 5. describe the most 

frequently occurring keywords. The top words in the area of behavioural decision-making are 

the word ‘choice’ which occurred 83 times, followed by ‘information’ which occurred 70 times, 

‘attention’ 62 times, ‘eye-tracking’ 59 times, and so on. These words are important terms in 

this field. 

Table 5. Most Frequently occurred keywords 

 

3.2 NMF (Non-negative Matrix Factorization) analysis 

We used the Non-negative Factorisation(NMF) method to address research questions 2 and 3. 

According to (Egger & Yu, 2022) NMF is a non-probabilistic, decomposition method that uses 

matrix factorisationand is a member of the linear-algebraic algorithm family. NMF operates on 

TF-IDF converted data by splitting down a matrix into two lower-ranking matrices. In 

particular, TF-IDF is a measure used to assess a word's significance over a set of documents(J. 

Wang & Zhang, 2023). As illustrated in Figure 5. NMF breaks down its input, which is a term-

document matrix V in which the number of documents (255) and the number of unique words 

or terms (1397) are converted into a term-topics matrix W, and the topics-documents matrix 

H. Matrix W contains the basis vectors and H contains the corresponding weights. 

Khachatryan 

H 4 

“Consumer preferences for organic production methods 

and origin promotions on ornamental plants: evidence 

from eye-tracking experiments” 

43 

Liu HZ 4 “Visual attention and time preference reversals” 7 

Meissner M 4 

“Eye-Tracking-Based Classification of Information 

Search Behaviour using Machine Learning: Evidence 

from Experiments in Physical Shops and Virtual Reality 

Shopping Environments” 

44 

Keywords Occurrences Keywords Occurrences 

choice 83 Impact 29 

information 70 eye-movements 27 

attention 62 movements 24 

eye-tracking 59 willingness-to-pay 21 

decision-making 49 preferences 19 

model 44 Brand 18 

visual attention 37 decision 18 

behaviour 31 consumer choice 17 

Search 31 memory 17 

eye-tracking 59 perception 15 
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Figure 5. NMF Matrix 
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Table 7. Topic Label 

In the following section, we are using the complete set of the top ten words generated through 

NMF (Non-negative Matrix Factorization) for simplicity and ease of analysis. 

Topic 1: Decision-making 

Topic 1 labeled as decision-making encompasses the top words like maker, estimate, discrete, 

motive, probably, lottery, nonattendance, attendance, choice experiment, ignored, conditions, 

heuristic, risk, discrete choice experiment, and attribute non-attendance related to making 

choice or decision. Research on decision-making examines the behavioural dynamics and 

cognitive processes of making choices, whether individuals or groups make the decision.  

Recent research regarding decision-making suggests that the influence of decoy effects in 

decision-making can be mitigated by increasing the number of alternatives in choice sets. 

Particularly,  more alternatives lead to decreased attention to information and a shift towards 

simpler decision-making strategies (Stanley & Wedell, 2024). Moreover, information 

visualization enhances decision quality and speed, but its effects on decision confidence are 

mixed and influenced by user and task characteristics (Eberhard, 2023). The multidisciplinary 

study of decision-making incorporates elements from public policy, psychology, economics, 

Topic 

Number 

Theme Top 10 words  

1 Decision-making ['maker', 'estim', 'discret', 'motiv', 'probabl', 

'lotteri', 'nonattend', 'attend', 'ce', 'ignor', 

'condit', 'heurist', 'riski', 'dce', 'ana'] 

2 Advertisement ['tv', 'imag', 'platform', 'semant', 'attitud', 

'label', 'viewer', 'luxuri', 'messag', 'divid', 

'eye', 'content', 'user', 'ad', 'advertis'] 

3 Purchasing Behaviour and Pricing ['lower', 'versu', 'firm', 'plant', 'end', 'label', 

'numer', 'final', 'total', 'buy', 'perceiv', 'unit', 

'purchas_intent', 'volum', 'price'] 

4 Social perception and Judgments ['stimulus', 'social', 'decoy', 'bodi', 'rate', 

'woman', 'human', 'unattract', 'sexual', 

'masculin', 'femal', 'judgment', 'facial', 'face', 

'attract'] 

5 Game Theory ['domin', 'competit', 'rule', 'acquisit', 

'cluster', 'belief', 'learn', 'lookup', 'play', 

'social', 'player', 'equilibrium', 'strateg', 

'payoff', 'game'] 

6 Brand Perception and Consumer 

Behaviour 

['label', 'assort', 'percept', 'virtual', 'emot', 

'premium', 'stimulus', 'sale', 'shop', 'custom', 

'categori', 'packag', 'wtp', 'store', 'brand'] 

7 Framing Effect ['valuat', 'text', 'gain', 'loss', 'content', 

'purchas_intent', 'valenc', 'shop', 'perceiv', 

'page', 'element', 'help', 'neg', 'frame', 

'review'] 
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and medicine. Decision-making  also includes behavioural decision-making like sound 

investment decisions as well as behavioural biases or illogical conduct in decision-making that 

are collectively generated by heuristic bias, framing effect, cognitive illusions, and herd 

mentality aspects (G, 2024).  

Topic 2: Advertisement 

This topic contains the words 'television', 'image', 'platform', 'semantic', 'attitude', 'label', 

'viewer', 'luxury', 'message', 'divide', 'eye', 'content', 'user', 'ad', 'advertise’. In the field of 

advertisement, we see recent research related to the Affective Computational Advertising 

(ACAD) framework taking into account the emotional content of ads to maximize ad memory 

and provide accurate ad assessments (Narayana et al., 2023). Digital advertising preferences 

can be built through interactive advertising, opt-in advertising, social media networks, search 

engine advertising, and mobile advertising, and are related to consumer behaviour through 

brand awareness (Wong et al., 2024). Further, this topic also concerns research on how the high 

visual salience of products in influencer advertising can mitigate the negative effects of ad 

recognition by enhancing user attention and acceptance (Brüns & Meißner, 2023). 

Topic 3: Purchasing behaviour and pricing 

This topic is formed by the terms like 'lower', 'versus', 'firm', 'plant', 'end', 'label', 'number', 

'final', 'total', 'buy', 'perceive', 'unit', 'purchase intention', 'volume', 'price' primarily related to 

pricing strategies and purchasing behaviour of the consumer. Price i.e. often perceived as an 

indicator of product quality and is a key factor in the purchasing decision (Hustic & Gregurec, 

2015). Recent findings in this topic suggest that consumer purchase decisions can be influenced 

by creating a control-effort trade-off, where increased feelings of control without perceived 

effort enhance pricing outcomes (Wang et al., 2021). Furthermore, Lim & Kim (2022) found 

that unmindfulness significantly influences impulse buying behaviours in online shopping. 

Topic 4: Social Perception and Judgment 

This topic consists of words like 'stimulus', 'social', 'decoy', 'body', 'rate', 'women', 'human', 

'unattractive', 'sexual', 'masculine', 'female', 'judgment', 'facial', 'face', 'attractive.  This involves 

analyzing and interpreting social information influenced by factors such as moral judgments, 

stereotypes, facial appearance, body language, and gender. A recent study has examined how 

face-voice gender consistency affects the assessment of impressions, revealing a preference for 

those who exhibit consistency in both gender and the impact of gender information on the 

assessment of warmth and competence (Wen et al., 2023). Hester & Hehman in 2023, applied 

the valence-dominance model of face perception and found that first impressions, particularly 

social judgments, are often based on appearance. Research has indicated that certain visual 

features that reflect embedded stereotypes such as the idea that unattractive faces are connected 

to characteristics like incapacity and unreliability are the primary drivers of social class 

judgments (Pillai et al., 2017).  

Topic 5: Game theory 

This topic encompasses words which are 'dominance', 'competition', 'rule', 'acquisition', 

'cluster', 'belief', 'learn', 'lookup', 'play', 'social', 'player', 'equilibrium', 'strategic', 'payoff', 

'game’. Game theory gives an arithmetical design to carry strategic analysis alongside optimal 
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decision-making under conflicting and behavioural uncertainty which is crucial for 

understanding modern economics offering approaches for solving intricate strategic dilemmas 

in numerous human activities (Mayiwar et al., 2024). Recent research has explained a model 

of game-theoretic decision-making for power grid homes that optimizes the spatial-temporal 

distribution of energy resources (Bhatia et al., 2023). Game theory is connected to psychology 

via incorporating intellectual characteristics, theories of limits on iterated thinking alongside 

arithmetical premises of how individual players learn and influence one another (Arisdakessian 

et al., 2023). 

Topic 6: Brand perception and consumer behaviour 

This topic incorporates words like 'label', 'assort', 'perception', 'virtual', 'emotions', 'premium', 

'stimulus', 'sale', 'shop', 'customer', 'category', 'package', 'willingness to pay (wtp)', 'store', 

'brand'. Recent findings in this area suggest that information and communication technologies 

are used to study consumer behaviour in the process of brand management, focusing on social 

networks' contribution to a high level of personalization (Yahelska et al., 2023). Moreover, 

perceived contingency in social media brand chatbots increases consumer engagement and also 

results in better consumer-brand relationships through gratifications of information-seeking 

social interaction, and entertainment (Lin & Wu, 2023). Liakou-Zarda & Tzafilkou in 2024 

find that mouse tracking can effectively assess consumer emotions, brand awareness, and 

purchase intent during gamified marketing campaigns.  

Topic 7: Framing Effect 

Contains the words 'valuation', 'text', 'gain', 'loss', 'content', 'Purchase intention', 'valence', 

'shop', 'perceived', 'pages', 'elements', 'help', 'negative', 'frame', 'reviews’. Framing i.e. 

presentation of information influences choices and decisions by incorporating the perception 

of reality frequently impacted by how options are presented in terms of gains or losses. This 

topic includes recent research related to the framing effect influencing decision-making 

significantly can lead to preference reversals (Kühberger, 2023). Individual differences and 

quantifier characteristics play a moderating role in the effectiveness of framing, indicating that 

judgments are influenced by both rational and experiential processing when framing effects are 

present (Holford et al., 2022). 

                   

Topic 1: Decision-making                                               Topic 2: Advertisement                 
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Topic 3: Purchasing Behaviour and pricing              Topic 4: Social perception and judgment 

                   

 
 

Topic 5 Game Theory                                              Topic 6 Brand Perception consume behaviour 

 

Topic 7 Framing Effect 

Figure 6. Word cloud of ten emerging research topics in behavioural decision-making. 

3.2.2 Topic Occurrence Analysis 

The topic occurrence analysis has been performed through Python packages (NumPy and 

Matplotlib) which is shown by a bar plot, showing how frequently the seven topics appear in 

the corpus as a result of Non-negative Matrix Factorisation(NMF). A topic is represented by 

each bar, and the height of the bar indicates how frequently the topic appears in the documents. 

Higher bars indicate topics that are more prevalent or prominent in the corpus, while lower bars 

suggest topics that occur less frequently (George & Vasudevan, 2021). In Figure 7. Topic 1 has 
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the highest occurrence count, shortly followed by topic 6, and then we see topics 2,5, and 7 

also to be topics that occur quite frequently. However, topics 3 and 4 particularly in this analysis 

are found to be the least frequently occurring in our study. However, all the topics still are 

found to have occurrences more than 40 times. The visualization provides information on the 

thematic composition of the corpus by highlighting themes that are frequently discussed or 

depicted within the documents.  

 

Figure 7. Topic Occurrence Analysis 

 3.2.3 Cosine Similarity matrix 

The cosine similarity matrix presented in Table 6. provides a measure of similarity between 

two topics based on their vector representations in a high-dimensional space(Zhu & 

Cunningham, 2022). Each cell in the matrix shows the cosine similarity score between two 

topics, with values ranging from 0 to 1. When a score is 1 it shows perfect similarity, which 

means that topics are identical, whereas a score of 0 denotes no resemblance. Higher values 

show a greater resemblance between the corresponding topics, which suggests that they have 

similar themes or concepts. On the other hand, lower scores indicate dissimilarity, indicating 

that the themes are not the same. In Table 6. we can see that topics 1 and 6 have the maximum 

cosine value which indicates that topic 1 which is decision-making and topic 6 which is brand 

perception and consumer behaviour have the maximum similarities and topics 3 and 5 which 

is purchasing behaviour and pricing, and game theory has the minimum cosine scores. Through 

an analysis of the cosine similarity matrix, researchers can gain enhanced insight into the 

relationships and connections among the topics within the corpus. 

Table 6. Topic Cosine Similarity 

  Topic1 Topic2 Topic3 Topic4    Topic5 Topic6     Topic7 

          

Topic1 
1.000000             

Topic2 0.906293 1.000000           
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Topic3  0.700000 0.672411 1.000000         

Topic4 0.900000 0.906293 0.833333 1.000000       

Topic5 0.908025 0.714006 0.657536 0.688847 1.000000     

Topic6 0.930949 0.816497 0.895144 0.895144 0.908108 1.000000   

Topic7 0.759072 0.786796 0.897085 0.777844 0.777844 0.889499 1.000000 

3.2.4 Trending topics 

Figure 8. displays the popularity trend of topics from 2014 to 2023 through a line graph. Here, 

the x-axis depicts the year of publication while the y-axis displays the number of publications. 

A lot of variabilities can be seen in the popularity of the topics over the years. Despite the ups 

and downs, the number of publications is consistently higher for the topic of decision-making 

as compared to other topics. However, steady growth can be seen for topics 2 (advertisement), 

topic 4(social perception and judgment), and topic 7(framing effect) over the years.  

 

Figure 8. The topic trend from 2014 to 2023 

3.3 TCCM Analysis  

The TCCM incorporates a systematic review of eye-tracking and behavioural decision-making 

literature. In this section, we highlight the gaps put forward in the previous work on the topics 

in the form of theory, context, characteristics, and methodology, along with the research agenda 

for future advancements in the field. A total of 111 documents out of 255 are selected for this 

analysis which belongs to Q1, A*, and A category journals. The most popular "theories" are 

summed up in the first section of this paper's study. The second section evaluates the "contexts" 

in the different countries and industries that were considered in the previous study. The 

"characteristics" connected to behavioural decision-making are examined in the third part. The 

fourth section discusses the "methodologies" that earlier researchers have used to explain the 

decision-making process. 
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3.3.1 Theories 

Numerous theories and frameworks can be used with behavioural decision-making research to 

characterize the phenomenon accurately. The influential theories in the context of behavioural 

decision-making literature being scrutinized in this review are important for further 

developments in the respective domain. Bounded rationality theory has been widely used to 

study the subject domain where decisions are taken in complex or risky choice situations, 

dynamic discrete choice model, and attribute non-attendance (ANA) in stated-choice 

experiments (e.g., Bansal et al., 2024). This theory focuses on rational decision-making 

considering the decision maker's cognitive constraints, including knowledge and computational 

capability restrictions where individuals or decision makers select a decision that is satisfactory 

rather than optimal. The second most used theory i.e. dual process and information evaluation 

theory states moral judgments and decision-making are the result of two competing processes: a 

quick, automatic, affect-driven process, effortless and a long, deliberative, reason-based process, 

which is also called system 1 and system 2 model (e.g., Fadel et al., 2015). This theory is widely 

used in behavioural decision-making processes in the form of a heuristic-systematic processing 

model, examining how consumers assess product pages and reviews using heuristic and 

systematic clues. The next most popular theory is the satisficing theory which challenges the 

conventional assumption of homo economicus in microeconomic theory. According to this 

theory, people frequently settle for an option that satisfies their desire level (satisficing), in 

contrast to looking for the best alternative (maximizing utility) in stated choice experiments (e.g., 

Sandorf & Campbell, 2019). Next, we have the Consumer choice theory which examines 

consumers’ spending patterns by making use of limited resources such as time and money to 

fulfill their needs and desires (e.g., Bigné et al., 2016). Apart from this, several other theories 

like cognitive dissonance theory  (e.g., Lutz et al., 2023), self-control theory (e.g., Radon et al., 

2021), schema congruity theory (e.g., Luan et al., 2016), signaling theory (e.g., Mou & Shin, 

2018), cumulative prospect theory  (e.g., Ouyang & Jia, 2022), fuzzy trace theory (Bigne et al., 

2020), affective reflective theory (e.g., Timme et al., 2023), theory of intuitive generosity(e.g., 

Recalde et al., 2018) also guide the work in the behavioural decision-making.  

3.3.2 Context 

In terms of context, we examine and evaluate industries and countries that have contributed to 

eye-tracking and behavioural decision-making research. This domain has been recognized as a 

major process for achieving multifaceted results in different disciplines. With systematic 

review, it has been noted that most of studies were conducted in retail industry ( e.g.,  Bigné et 

al., 2016; Juárez-Varón et al., 2023), e-commerce industry ( e.g.,  T. Chen et al., 2022), tourism 

and hospitality industry ( e.g., Bigne et al., 2020), apparel industry ( e.g., Menon et al., 2016), 

psychology,  financial market ( e.g., Borozan et al., 2022), decision neuroscience (e.g.,  e.g., 

Wei et al., 2022), behavioural economics and policy simulation ( e.g., Ribeiro et al., 2023)  and 

in context of business and organisation ( e.g., Y. Chen et al., 2016). On the other hand, the 

majority of research studies were carried out in the context of developed nations like the United 

States (USA), China, Germany, Australia, the United Kingdom (UK), and Spain. These 

findings indicate that more industries need to be investigated in further research studies. 

Therefore, to address the gap in the literature, more attention needs to be paid in the context of 

developing countries. 
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3.3.3 Characteristics 

 The majority of the existing literature concentrates on identifying the most important 

characteristics in the field to boost relationship-building research. The identified traits have 

been employed as antecedents or results of behavioural decision-making in a different 

discipline of knowledge. Many research studies have identified a range of variables related to 

business and organisation, like choice presentation, feedback reception, physiological 

response, budget size, self-efficacy, framing effect, cognitive biases, decision error, manager 

focus, information search behaviour, time pressure, superior compensation structure, political 

orientation, nationality, and decision time and accuracy ( e.g., Amasino et al., 2023; Roberts et 

al., 2022). Other variables related to marketing such as purchase intention, consumer 

purchasing behaviour, customer attitude, consumer preference, and choice, consumer 

perception about the products, consumer involvement and engagement, product attributes, 

pricing, actual sale, atmosphere effects of the store environment, willingness to pay (WTP), 

online reviews, display cues, brand choice, and customer satisfaction ( e.g., Grebitus & Van 

Loo, 2022; Johnson et al., 2022). Further studies can make use of these variables in their subject 

area as per research requirements as independent, dependent, moderating, and mediating 

variables. 

3.3.4 Methodology 

In this section, we evaluated 111 articles in terms of methodology and statistical techniques 

applied to determine the key connections in behavioural decision-making research. The most 

widely used methodology includes mixed method approach where eye-tracking combined with 

different methodologies such as field data analysis, laboratory experiments, e-survey, mouse 

tracking, online experimental, store experiment, electrocardiography (ECG), 

electroencephalogram (EEG), choice-based conjoint experiment, video-based job interview 

and simulations (e.g., Radon et al., 2021; Bigne et al., 2020; Lutz et al., 2023). For statistical 

analysis like qualitative comparative analysis (QCA), network analysis, diffusion analysis,  

correlation, chi-square tests, logistic regression and machine learning techniques like artificial 

neural network, random forest, and support vector machine  (SVM) have also been performed 

(e.g., Amasino et al., 2023; Ouyang & Jia, 2022; Pfeiffer et al., 2020).  Future researchers are 

encouraged to use experimental research in their studies. 

4. Discussion  

Through the performance analysis, we have identified the top journals, countries, institutions, 

and authors. The top two countries contributing to this field of research are the USA and China, 

the top two journals being “The Journal of Behavioural Decision-making” and “Frontiers in 

Psychology”. The top institutions are the University of Florida and Manchester with 21 articles 

each. The most relevant authors in this field are Michal Krol and Jan Hausfeld. Science 

mapping helps to identify the domain’s most used keywords which can help interested 

researchers in effectively exploring this field. The top keywords are choice, information, 

attention, and eye-tracking. NMF provides the seven themes related to this area. Given the 

nature of the seven identified topics, we see that most of the work so far using eye-tracking 

technology focuses either on consumer behaviour or biases and heuristics in behavioural 

decision-making. In consumer behaviour, we see words like advertisement, pricing, buying, 
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willingness to pay, packaging, brand perception, etc used. In heuristics and biases, we see an 

important word like attribute non-attendance, discrete choice experiment, and risky decision 

having great applicability in the current scenario. Delving deeper we can see that the framing 

effect, a decision-making heuristic, emerges as a separate distinct theme implying the high 

applicability of eye-tracking technology in the framing effect. Even in topic of social perception 

and judgment biases emerged. In game theory words like probability, competition, payoff, 

strategies etc all are related to risky decision-making which serves as important area for future 

research. 

Finally, TCCM analysis also helps to highlight some potential research gaps. We have seen 

that many theories have been used in the study of behavioural decision-making and eye-

tracking, among them bounded rationality theory is used most widely used. In terms of 

context, it has been seen that most of the studies were conducted in the retail and e-commerce 

industry with the majority of work related to this area being performed in developed countries 

like the USA, China, and Germany. Most of the variables used are related to marketing areas 

like consumer preference, perception, and pricing, and other variables like cognitive biases, 

time effect, and decision error. The most widely used methodology includes mixed methods 

where eye-tracking is combined with other different methodologies like field data analysis, 

laboratory experiments, e-survey, mouse tracking, online experimental, electrocardiography 

(ECG), electroencephalogram (EEG), and video-based job interviews. The results of this 

study highlight the importance of eye-tracking in behavioural decision-making research and 

would help future researchers conduct research in this area using different contexts and 

considering different developing countries. 

5. Future research and Implication 

The current review paper highlights some potential areas of future research in the field of eye-

tracking studies and behavioural decision-making.  Following the results of both bibliometric 

analysis (RQ1) and topic models (RQ2), future research could investigate eye-tracking in 

combination with a particular heuristic or cognitive bias, e.g., anchoring, confirmation bias, or 

availability heuristic, to determine their influence on decision-making during the real-time 

(e.g., concerning the hiring process, negotiation, consumer decision-making). Also, the 

convergence of eye-tracking with newer domains such as recruitment and public-policy, and in 

particular in developing economies (such as India - RQ4) has not been adequately explored. 

In terms of methodology (RQ3), blending the eye-tracking methodology with other 

neuromarketing applications, like EEG or fMRI, could be useful in the future, due to the ability 

to present a more profound, multidimensional picture of visual attention, emotional arousal, 

and decision effort. Another area of research that should be touched upon concerns how 

theoretical models (i.e., dual-process theory, bounded rationality, and out of control 

information) could be proven empirically based on eye-tracking data, thereby leading to theory 

development within the field of decision-making.  The researchers must also examine how 

theoretical frameworks such as dual-process theory, bounded rationality, information overload 

etc. could be proven empirically based on eye-tracking data, thereby aiding in refinement of 

theory in decision-making. 
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Managerial implications are also derived in the findings of this review. For example, knowing 

the framing effects via the gaze behaviour can enable marketers in creating more convincing 

advertising and pricing messages. Themes such as visual content optimization, consumer 

attention, and brand perception can help to make strategic placements of product information 

online or in the store. Themes such as visual content optimization, consumer attention, and 

brand perception can guide intelligent positioning of product details either on the internet or in 

the retail setting. In human resource, eye-tracking can be used in recruitment and performance 

appraisal to detect any form of bias in the process, allowing fairer and evidence-based 

judgment.  In addition, visual analytics can also be used by managers to streamline user 

interfaces, e-commerce layouts, and digital branding approaches to improve customer 

interaction and build loyalty. To conclude, eye-tracking and behavioural decision-making have 

extended significance to marketing, HR, consumer research, and public policies. The 

multidisciplinary and methodologically heterogeneous approach to further research will not 

only enhance our knowledge about cognitive processes but also lead to better results in strategic 

decision-making not only within the academic sphere but also in real-world environments.  

6. Conclusion  

This study aimed to structurally and systematically analyse the literature on eye-tracking and 

behavioural decision-making using the hybrid review method, combining the bibliometric 

analysis and TCCM framework along with NMF for topic modeling of 255 documents ranging 

from 2014 to 2023, offering a comprehensive overview of behavioural decision-making 

research using eye-tracking. Seven themes have been identified in the last 10 years, which 

indicate that eye-tracking technology finds high applicability in these areas.  

Looking at the increasing trends of most of these themes, it can be said that the future of eye-

tracking technology in behavioural decision-making is bright with enormous opportunity. 

  Our findings are limited to the WoS database and are influenced by the keywords we used. 

Therefore, there are some drawbacks to this study. First, only publications from the WoS 

database and JCR Q1 and ABDC A* and A journals were examined and summarised. Also, the 

scope of this research is confined to the integration of eye-tracking in behavioural decision-

making. Moreover, although a systematic approach could be provided by the bibliometric 

studies, they should be complemented with in-depth qualitative content analysis for a deeper 

understanding. This review focuses on published research results and does not contain ongoing 

or unpublished research. Despite limitations, this study provides insight into the structure and 

development of behavioural decision-making using eye-tracking as well as recommendations 

for future research.  

We anticipate that behavioural decision-making will be a more interdisciplinary field of 

research in the academic and practical fields due to the development of eye-tracking 

technology. This paper offers a wide and detailed insight into the possibilities of eye-tracking 

in the behavioural-decision-making research. It not only offers insights into decision-making 

processes but also covers all necessary fundamental information for its implementation. We 

expect that our conversation and research agenda will intensify and encourage more researchers 

to conduct studies on behavioural decision-making using eye-tracking in the future.  
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