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Abstract: This study aims to provide a comprehensive understanding of the context and theoretical foundations
applied in organizational decision-making, specifically in optimizing technology-based collaborative training. Using
the PRISMA systematic review method, this study analyzed 10 empirical articles on learning and decision-making
published from 2020 to 2024 from various countries. Each theory applied in these studies is outlined with a brief
description and recommendations for a future research agenda. Although various previous studies have produced
extensive findings, this review found that most studies focused on the effectiveness of technology-based collaborative
training in improving learning and decision-making processes. The reviewed theories, such as Constructivist
Learning Theory, Flow Theory, and Markov Decision Process Theory, highlight the importance of collaborative
learning, incremental decision-making, and high engagement and motivation in organizational contexts. The results
of this study have significant implications for the field of learning and decision-making, which practitioners should
seriously consider. These findings are expected to form the basis for policy recommendations that encourage the
adoption of innovative and evidence-based learning methods within organizations.
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1. INTRODUCTION

In a digital era full of rapid transformation, the technology sector has become one of the
most dynamic and competitive industries. Constant change, emerging innovations, and ever-
increasing market expectations force young professionals in this industry to possess robust
and rapid decision-making skills (Je Drzejewski & Hernandez, 2024; Landwehr & Gnadig,
2022; Tweed & Wilkinson, 2019). Making the right decisions in ambiguous and stressful
situations becomes an invaluable skill, especially when young professionals must adapt to
new technologies and trends (Brnabic & Hess, 2021; Liu et al., 2023; Tweed & Wilkinson,
2019). In this context, collaborative training emerges as a promising approach to improving
better and more strategic decision-making competencies.

Collaborative training, which involves team-based learning and intensive knowledge
exchange, is designed to broaden participants' perspectives. It provides professionals with
the opportunity to learn from the experiences and insights of their peers, while also
facilitating the development of interpersonal and teamwork skills (Eskiyurt & Ozkan, 2024;
Medel et al., 2024). This type of collaboration often creates a rich discussion environment,
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where individuals can contribute ideas, test hypotheses, and collectively seek more creative
and relevant solutions to real-world situations.

Furthermore, a collaborative approach can also help individuals develop an adaptive
mindset, which is essential in the technology industry. Collaborative decision-making, where
divergent ideas are brought together to form more holistic solutions, enables young
professionals to be more critical in evaluating situations, identifying risks, and selecting
appropriate strategies (Cui et al., 2024; Eskiyurt & Ozkan, 2024; Medel et al., 2024; Rafie
Papkiadeh & Razaghpoor, 2024). By working in teams, they learn how to consider multiple
perspectives, take group dynamics into account, and ultimately make more informed and
effective decisions (Brnabic & Hess, 2021; Heid, Hanselle, Furnkranz, & Hiillermeier, 2024;
Hu, Dillon, & Wilkinson, 2023; Kotorov, Krasylnykova, Pérez-Sanagustin, Mansilla, &
Broisin, 2024; Liu et al., 2023; Speekenbrink, 2022).

However, while the potential of collaborative training to improve decision-making is
widely recognized, the existing empirical literature on its effectiveness in the context of
young professionals in the technology sector is still limited (Brnabic & Hess, 2021; Chen, 2024;
Liu et al., 2023; Pei, Rojas-Arevalo, de Haan, Lipovetzky, & Moallemi, 2024). Numerous case
studies and individual studies suggest that this training can improve collaboration and
communication, but evidence pointing to direct improvements in decision-making quality
still requires further investigation (Giovanniello, et al., 2023; Heid et al., 2024; JeDrzejewski
& Hernandez, 2024; Landwehr et al.,, 2022; Loftus et al., 2020; Medel et al.,, 2024; Rafie
Papkiadeh et al., 2024; Resch, 2023; Rosenbéck & Svensson, 2024). Thus, a systematic review
is needed to identify patterns, gaps, and opportunities from previous research on this topic.

This systematic review aims to explore the effectiveness of collaborative training in helping
young professionals in the technology sector improve their decision-making skills. This
research will compile evidence from various studies, both quantitative and qualitative, to
evaluate the impact of collaborative training on decision-making. Furthermore, this study
will consider factors that influence training effectiveness, such as training duration, delivery
method, and participant characteristics.

Furthermore, this review will also explore whether there are specific contexts in which
collaborative training is more effective, such as in specific technology-based projects or in
more interdisciplinary environments. By understanding these optimal conditions,
stakeholders in the technology industry can more effectively design and implement training
programs tailored to the specific needs of their companies and teams. In the long run, this
can contribute to increased productivity and overall company competitiveness.

Additionally, the results of this review are expected to provide insights for academics and
practitioners on how collaborative training can be integrated with other human resource
development strategies. For example, how this training can be combined with technology-
based learning, such as simulations or gamification, to further stimulate intelligent and
sustainable decision-making. Thus, these findings are expected to form the basis for further
research that combines training innovations with the latest technological developments.
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This systematic review will make a significant contribution to understanding the
effectiveness of collaborative training in improving the decision-making of young
professionals in the technology sector. Considering the rapidly changing dynamics of the
industry, collaborative training may be a key factor in equipping young professionals with
the skills they need to more effectively face future challenges.

2. LITERATURE REVIEW
Learning in Organizational Contexts

Learning in organizational contexts is understood as a systematic and continuous process
through which individuals and groups acquire, internalize, and apply knowledge to enhance
organizational adaptability and performance. Organizational learning extends beyond
individual knowledge acquisition and emphasizes the organization’s capacity to transform
collective experience into routines, practices, and improved decision-making processes
(Argote & Miron-Spektor, 2021).

In increasingly complex and dynamic work environments, organizational learning has
shifted from predominantly individual-based approaches toward collaborative learning
models. Collaborative learning emphasizes social interaction, shared knowledge
construction, and collective reflection, which have been shown to be more effective in
addressing complex problems than isolated individual learning (Fiore et al., 2022). Through
collaboration, organizations develop collective cognitive capabilities that are essential for
managing uncertainty and making informed decisions.

Recent studies further highlight that well-designed learning processes enhance analytical,
evaluative, and reflective skills at both individual and group levels. Continuous and
experience-based learning strengthens organizational capacity to anticipate risks, interpret
complex information, and respond adaptively to environmental changes, thereby directly
contributing to decision-making effectiveness (Senge et al., 2020).

Decision Making in Organizations

Organizational decision making is a multidimensional process involving problem
identification, information interpretation, evaluation of alternatives, and the selection of
appropriate actions under conditions of uncertainty. Contemporary literature emphasizes
that decision making is rarely fully rational, as it is influenced by cognitive limitations,
individual biases, time pressure, and social dynamics within organizational groups (George
et al., 2021).

In modern organizations, decision quality is increasingly determined by the ability to
integrate diverse knowledge sources and perspectives. Decisions produced through
collective processes tend to be more robust and sustainable, as they incorporate multiple
viewpoints and reduce the likelihood of individual judgment errors (Cristofaro et al., 2022).
Consequently, decision making is closely intertwined with organizational learning and
collaborative practices.
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Moreover, the growing complexity of organizational environments and the proliferation
of data have intensified the need for learning-oriented and technology-supported decision-
making approaches. Effective organizational decisions require not only analytical and data-
processing capabilities but also shared understanding and coordination among stakeholders,
which can be enhanced through structured training and learning interventions (Elbanna et
al., 2020).

Collaboration as a Mechanism for Learning and Decision Making

Collaboration is widely recognized as a key mechanism linking learning processes to
decision-making outcomes in organizations. It enables individuals and teams to exchange
knowledge, challenge assumptions, and develop shared interpretations of complex
problems. Recent research underscores the importance of collaboration in enhancing both
learning effectiveness and decision quality within organizational settings (Hughes et al.,
2021).

Through collaborative interactions, learning becomes a socially constructed process
characterized by dialogue, reflection, and collective problem solving. Collaboration also
helps mitigate cognitive biases by encouraging critical evaluation of information and
alternative courses of action. Empirical evidence suggests that well-functioning collaborative
teams are more likely to produce innovative, evidence-based, and higher-quality decisions
than individuals working independently (Salas et al., 2020).

However, the effectiveness of collaboration is contingent upon appropriate team
structures, communication quality, and organizational support. Poorly managed
collaboration may lead to conflict, coordination failures, or groupthink, ultimately
undermining decision quality. Therefore, collaborative processes must be deliberately
designed and supported through training systems and organizational practices that foster
productive interaction (Ratcheva et al., 2020).

Technology as an Enabler of Collaborative Learning and Decision Making

Advancements in digital technology have fundamentally transformed how organizations
facilitate learning and decision making. Technology increasingly functions as an enabler of
collaborative learning by providing platforms that support interaction, knowledge sharing,
and joint problem solving across temporal and geographical boundaries (Bond et al., 2021).

In technology-based training contexts, digital tools such as learning management systems,
collaborative platforms, and artificial intelligence applications enhance learning effectiveness
and decision quality. These technologies enable data visualization, scenario simulation, and
real-time collaboration, thereby strengthening analytical capabilities and supporting more
informed organizational decisions (Margherita & Bua, 2021).

Nevertheless, the literature consistently emphasizes that technology alone does not
guarantee improved outcomes. The effectiveness of technology-based collaborative training
depends on organizational digital readiness, users’ technological literacy, and the alignment
between training design and decision-making objectives. Without proper integration of
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technological, human, and organizational process dimensions, the potential of technology to
support collaborative learning and decision making remains limited (Verhoef et al., 2021).
3. METHOD

In this study using systematic literature review (SLR), the article search strategy follows
the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
approach to ensure transparency and accuracy in identifying articles related to “The
Effectiveness of Collaborative Training in Improving Young Professionals” Decision Making
in the Technology Sector: A Systematic Review” The PRISMA approach consists of the
identification, screening, eligibility, and inclusion stages, which are explained as follows:
1) Identification Stage

To obtain relevant literature, a search was conducted on the Scopus database. This

database was chosen because of its extensive coverage of research relevant to learning and

decision-making, particularly in the field of management. The primary keywords in the
search included 'learning and decision-making," "learning-based decision-making,"

"organizational learning," and "cognitive learning in decision-making." Additional

keywords were used to ensure that all articles related to this topic were included in the

search, namely journals considered to have reputations from Q1-Q4 from 2020-2024, with

a total of 199 articles identified.

2) Screening Stage

The first stage of screening was carried out by filtering articles based on search keywords

related to ‘'learning and decision-making," "learning-based decision-making,"

"organizational learning," and "cognitive learning in decision-making." The selected

categories were journals in the fields of Business, Management and Accounting (n=45),

Social Sciences (n=42), and Economic, Econometrics and Finance (n=20). After focusing

based on these journal fields, the number of articles remaining was 80 articles.

3) Eligibility Criteria

Articles that pass the first stage of screening are then further assessed based on several

eligibility criteria, including;:

- Inclusion Criteria: Articles with a primary focus on learning processes directly related
to decision-making, whether in the context of organizations, technology, or decision
support systems. Articles developing or testing theoretical or empirical models that
integrate learning elements into decision-making were prioritized, with a maximum of
45 articles.

- Exclusion Criteria: Articles that examine decision making in specific contexts such as
supplier selection or logistics, articles that do not contain empirical data or in-depth
theoretical discussion with a total of 35 articles.

4) Inclusion Stage

In the final stage, articles that met the inclusion criteria were further analyzed through the

research focuses of "learning and decision-making," "learning-based decision-making,"
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"organizational learning," and 'cognitive learning in decision-making." After final
adjustments, the number of articles selected for further analysis was 20.
5) Presentation of Results with PRISMA Diagram

A PRISMA diagram will be used to illustrate each stage of the article search and selection
process, from the number of articles identified in the initial stage, through the number of
articles screened based on title, through the number of articles included in the eligibility
assessment, to the final articles included in the analysis. The flow of the article selection
process is presented below.

Identitication of new studies via databases and egisters

§ Records removed belore screening
Records identified from Duplicate records (n « 118)
g Databases (n - 199) Roecords marked as ineligible by automation
™ Registers (n « 0) tools (n « 80)
ﬁ Records reamoved for othar reasons (n « 0)
Racords screened Records excluded
(n = 80) (n = 35%)
Ei l
E Raports soughl for retrieval Reports not ratriawad
§ (N« 48) (n = 20)
Reports assessed for eligibiiity Reports excluded
(n =25 Teorl (n = 5)

(N = 20)
Reports of new Included studles
(n=10)

Inchuded

‘ New studies included In review \

Figure 1. PRISMA diagram
In Figure 1. Above the PRISMA diagram, it is expected that the SLR process can be carried
out systematically and transparently, thus producing a comprehensive review of the
integration between learning and decision-making in a broader organizational and
managerial context.
4. RESULTS AND DISCUSSION

Descriptive Analysis

In a systematic literature review (SLR) on the topic of Learning and Decision-Making, the
main findings show that this field is increasingly developing with the use of various modern
learning techniques that integrate technology and innovation in decision-making
methodologies.
Key Findings and Trends
Virtual Game-Based Learning Simulation and Collaborative Learning

Key findings include increased use of virtual simulations, game-based learning, and
collaborative learning, which have been shown to be effective in improving critical thinking
and decision-making skills in nursing students, such as research fromEskiyurt & Ozkan,
(2024) article title Exploring the impact of collaborative learning on the development of
critical thinking and clinical decision-making skills in nursing students: A quantitative
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descriptive design and article title Interactive Virtual Simulation Case: A Learning
Environment for the Development of Decision-Making in Nursing Students.
Problem-Based and Task-Based Learning Approaches

This is also supported by the problem-based and task-based learning approaches which
provide different benefits in the clinical context, especially in transfusion education in
pediatric nursing, as explained in the study. Rafie Papkiadeh et al., (2024) in the article title
Comparing the effects of problem- and task-based learning on knowledge and clinical
decision-making of nursing students concerning the use of transfusion medicine in pediatric
nursing: An educational quasi-experimental study in Iran.

Technological Developments Support Automated Decision Making

On the other hand, technological developments have enabled the use of machine learning
(ML) to support automated decision-making, as seen in robotics studies from research. Cui
et al., (2024) with the title Mobile robot sequential decision making using a deep
reinforcement learning hyper-heuristic approach) and hybrid interpretation-based landslide
susceptibility mapping (SHAP-PDP hybrid interpretation of decision-making mechanism of
machine learning-based landslide susceptibility mapping: A case study at Wushan District,
China. In the clinical realm, ML-based predictive models from this researchZhang et al.,
(2024) with the title A predictive machine-learning model for clinical decision-making in
washed microbiota transplantation on ulcerative colitis, helps in decision-making related to
microbiota transplantation, while the hybrid approach that combines MCDM with machine
learning from research Abdulla & Baryannis, (2024) with the title A hybrid multi-criteria
decision-making and machine learning approach for explainable supplier selection, is able to
make supplier selection more transparent and explainable.
Differences and Debates in Theories and Methods

Regarding differences and debates between theories and methods, several debates have
emerged regarding the effectiveness of certain methods, such as collaborative learning,
problem-based learning, and virtual simulation-based learning. Several studies have shown
varying results depending on the teaching context and learning environment. For example,
the Zoom-based simulation method implemented during the pandemic, as in the study Chan
et al., (2024) The title "Effect of simulation-based zoom learning on clinical decision-making
among undergraduate nursing students and experiences of students and instructors: A mixed
methods study" shows varying results in its effectiveness, which depends on the readiness of
the technology and the quality of interaction between students and instructors. Meanwhile,
studies in the clinical field using machine learning to support medical decision-making
highlight the debate between the accuracy of predictive models and their interpretability, as
in the seventh and ninth titles.
Methodological Approach Used by Researchers

The methodological approaches used in these studies are quite diverse, ranging from
descriptive quantitative designs, quasi-experimental, to mixed methods to answer specific
research questions. Descriptive quantitative designs are widely used in studies that measure

https:/ /journal.ods-publications.com/index.php/danesia 7



Nurni Arrina Lestari and Musoli (2026)

the influence of learning methods on learning outcomes and decision-making skills, such as
in the study Eskiyurt & Ozkan, (2024) article entitled Exploring the impact of collaborative
learning on the development of critical thinking and clinical decision-making skills in nursing
students: A quantitative descriptive design and from research Medel et al., (2024) article
entitled Interactive Virtual Simulation Case: A Learning Environment for the Development
of Decision-Making in Nursing Students as well as from research Rafie Papkiadeh et al,,
(2024) The article entitled Comparing the effects of problem- and task-based learning on
knowledge and clinical decision-making of nursing students concerning the use of
transfusion medicine in pediatric nursing: An educational quasi-experimental study in Iran.
On the other hand, simulation and ML-based evaluation approaches are dominant in studies
focusing on automated decision-making in robotics and data-driven prediction, while mixed
methods appear relevant in studies focusing on user experience and perception, such as in
the Zoom-based simulation learning study from the study Chan et al., (2024) article entitled
Effect of simulation-based zoom learning on clinical decision-making among undergraduate
nursing students and experiences of students and instructors: A mixed methods study.

Theoretical Framework and Model
Constructivist Learning Theory

This theory explains how collaborative learning can improve understanding and critical
thinking skills. Constructivism theory and experiential learning theory, especially in studies
involving collaborative learning and simulations. For example, from research Eskiyurt &
Ozkan, (2024) In the article entitled Exploring the impact of collaborative learning on the
development of critical thinking and clinical decision-making skills in nursing students: A
quantitative descriptive design and the article entitled Interactive Virtual Simulation Case: A
Learning Environment for the Development of Decision-Making in Nursing Students, social
constructivism theory is the basis for seeing how collaborative interactions between students
can strengthen critical thinking skills.
Flow Theory

This theory explains the high level of engagement and motivation that occurs in game-
based learning. In this study, Vazquez.ett.,all., (2024) with the article title Real-world and
game-based learning to enhance decision-making which examines game-based learning, flow
theory is likely to be used to explain student engagement and motivation in improving
decision-making skills.
Markov Decision Process theory

This theory is often used in robotics to model the multi-step decision-making process. In
the context of automation, such as from research Cui et al., (2024) In the title Mobile robot
sequential decision making using a deep reinforcement learning hyper-heuristic approach
and the title SHAP-PDP hybrid interpretation of decision-making mechanism of machine
learning-based landslide susceptibility mapping: A case study at Wushan District, China,
stepwise decision-making theories such as Markov Decision Process (MDP) and SHAP-PDP-
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based interpretation are used to model more complex decisions in robotics and disaster
mitigation.

GAP IN THE LITERATURE
Theoretical Gaps

Limitations of the Theory of Decision-Making Skills Development in the Context of
Interactive Learning, research from Eskiyurt & Ozkan, (2024) The articles "Exploring the
impact of collaborative learning on the development of critical thinking and clinical decision-
making skills in nursing students: A quantitative descriptive design" and "Interactive Virtual
Simulation Case: A Learning Environment for the Development of Decision-Making in
Nursing Students" highlight the effectiveness of collaborative learning and virtual simulation
in improving critical thinking and decision-making skills. However, theories explaining how
social interaction in learning influences clinical skill improvement are still limited. Further
research is needed on theories linking direct experience to decision-making effectiveness in
various educational contexts, particularly in nursing.

Uncertainty in Transfer of Learning to the Real World, in the context of game-based
learning in research Vazquez-Calatayud et al., (2024) In the article "Real-world and game-
based learning to enhance decision-making," a simulation-based approach, the role of
transfer of learning theory in explaining how skills acquired from simulations and games are
applied in real-world situations is less thoroughly explored. Most studies only measure
immediate outcomes without examining the ongoing transfer to decision-making in the field.

Interpretability of Machine Learning Models in Clinical Decisions, from research (Sun et
al., 2024) The article titled “SHAP-PDP hybrid interpretation of decision-making mechanism
of machine learning-based landslide susceptibility mapping: A case study at Wushan District,
China” and the article titled “A predictive machine-learning model for clinical decision-
making in washed microbiota transplantation on ulcerative colitis” highlight the application
of machine learning-based predictive models, but there is still a gap in the theory of ML
model interpretation in the medical context. Theory explaining decision transparency in the
clinical context needs to be further developed to support responsible data-driven decision-
making, especially in decisions that affect patient health.

Limitations of MCDM Theory Integration in Machine Learning Based Systems, research
from Abdulla & Baryannis, (2024) The paper, "A hybrid multi-criteria decision-making and
machine learning approach for explainable supplier selection," mentions a hybrid MCDM
and ML approach to supplier selection. However, theoretical studies on the integration of
MCDM and machine learning theories are still limited, especially in complex contexts such
as supplier selection and decisions that require detailed explanations.

Methodological Gaps

Limitations of Longitudinal Methods for Measuring Long-Term Learning Effects, most of
the research from several articles, for example, research from Eskiyurt & Ozkan, (2024) article
entitled "Exploring the impact of collaborative learning on the development of critical
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thinking and clinical decision-making skills in nursing students: A quantitative descriptive
design" and articles from research Medel et al.,, (2024) with the title "Interactive Virtual
Simulation Case: A Learning Environment for the Development of Decision-Making in
Nursing Students" and articles from research Chan et al., (2024) The study, titled "Effect of
simulation-based zoom learning on clinical decision-making among undergraduate nursing
students and the experiences of students and instructors: A mixed methods study," used a
short-term descriptive or experimental design without examining the long-term impact on
decision-making skills. Longitudinal studies that can assess skill development over a longer
period and its impact on real-world practice are urgently needed.

Lack of Randomized Controlled Trials in Nursing Education, in research Rafie Papkiadeh
et al., (2024) The article, entitled "Comparing the effects of problem- and task-based learning
on knowledge and clinical decision-making of nursing students concerning the use of
transfusion medicine in pediatric nursing: An educational quasi-experimental study in Iran,"
was a quasi-experimental study, which is not as robust as a randomized controlled
experiment. This indicates the need for randomized controlled experiments in testing
learning methods to ensure the validity of the results, especially in the context of complex
clinical education.

Limitations of Participant Variation and Study Context, most research, especially in the
field of nursing education and medical decision making, on research Eskiyurt & Ozkan,
(2024) article entitled "Exploring the impact of collaborative learning on the development of
critical thinking and clinical decision-making skills in nursing students: A quantitative
descriptive design" and article entitled "Interactive Virtual Simulation Case: A Learning
Environment for the Development of Decision-Making in Nursing Students" as well as
researchRafie Papkiadeh et al., (2024) The article, "Comparing the effects of problem- and
task-based learning on knowledge and clinical decision-making of nursing students
concerning the use of transfusion medicine in pediatric nursing: An educational quasi-
experimental study in Iran," tends to focus on students and healthcare professionals in a
limited number of locations. This creates gaps in demographic representation, which reduces
the generalizability of the results across different cultural contexts and educational systems.

Limited Use of Mixed Methods in Clinical Decision Studies, only a few studies from
research Chan et al., (2024) In the article "Effect of simulation-based zoom learning on clinical
decision-making among undergraduate nursing students and the experiences of students
and instructors: A mixed methods study," a mixed methods approach was used to provide a
holistic understanding of the effectiveness of learning methods on clinical decision-making.
Most other studies tend to use a single method (quantitative or qualitative), which reduces
the richness of data needed to understand the complexity of decision-making.

Limitations on Measuring Interpretability of ML Models in Clinical Decision Making, an
article that applies ML models in clinical decisions in research Zhang et al., (2024) The article,
"A predictive machine-learning model for clinical decision-making in washed microbiota
transplantation in ulcerative colitis," still lacks measures of interpretability and impact on
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end-users. A more robust methodology is needed to assess the transparency and
interpretability of these models, particularly in medical decision-making.
Contextual Gaps

Limitations in Decision Studies in Non-medical Contexts, although there are some studies
outside the medical context for example, articles from research Cui et al., (2024) In the article
entitled "Mobile robot sequential decision making using a deep reinforcement learning
hyper-heuristic approach" and the article entitled "SHAP-PDP hybrid interpretation of
decision-making mechanism of machine learning-based landslide susceptibility mapping: A
case study at Wushan District, China" the article discusses robotics and disaster mitigation,
most of the research focuses on nursing education and clinical decision making. Studies on
the development of decision-making skills in other fields, such as management, general
education, or technology, are still limited and need to be explored to broaden the context of
application of research results.

Limitations in Cultural and Social Context, many studies on this topic are conducted in the
context of a particular country such as in Iran from research Rafie Papkiadeh et al., (2024) The
article titled "Comparing the effects of problem- and task-based learning on knowledge and
clinical decision-making of nursing students concerning the use of transfusion medicine in
pediatric nursing: An educational quasi-experimental study in Iran" may have specific
educational values and structures. Different cultural and social contexts can influence how
students respond to new learning methods, and this gap indicates the need for cross-cultural
research to validate broader findings.

Limitations of Technology Implementation in Learning in Limited Access Areas, several
studies, especially those using high-tech-based simulations such as VR and Zoom in research
Medel et al., (2024) The research entitled "Interactive Virtual Simulation Case: A Learning
Environment for the Development of Decision-Making in Nursing Students" and the research
entitled "Effect of simulation-based zoom learning on clinical decision-making among
undergraduate nursing students and experiences of students and instructors: A mixed
methods study" are difficult to implement in areas with limited access to technology. This
gap includes the development of technology-based learning and decision-making solutions
that are more inclusive and appropriate for environments with limited resources.

5. CONCLUSION

Research on learning and decision-making is highly relevant in educational and
professional contexts, especially in an era of increasing decision complexity. Analysis of
various existing studies reveals that diverse learning approaches, such as collaborative
learning, simulations, and game-based learning, have a significant impact on the
development of decision-making skills among students. Active engagement in the learning
process has been shown to enhance critical thinking skills and help students apply their
knowledge to real-world situations, according to research findings (Eskiyurt & Ozkan, 2024).

The existing literature review demonstrates an urgent need to deepen our understanding
of how various learning methods can be integrated to produce better outcomes in decision-
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making. While numerous studies have examined the effectiveness of specific methods, gaps
remain in our understanding of the processes underlying decision-making (Brink, 2023;
Brnabic & Hess, 2021; Eskiyurt & Ozkan, 2024; Pei et al., 2024; Yoon, Scopelliti, & Morewedge,
2021). Future research should explore the underlying mechanisms by which learning
methods influence the development of decision-making skills, including how social and
cultural contexts influence these outcomes.

From a methodological perspective, it is important to create more diverse and
comprehensive research designs, with particular attention to longitudinal studies that can
measure the long-term effects of learning methods. Research focusing on cross-cultural
approaches will also provide valuable insights into how learning strategies can be adapted
to meet the needs of different contexts. This will be particularly relevant given the increasing
globalization and cross-cultural interactions in education.

Furthermore, technological advances offer opportunities to enhance learning and
decision-making. Hybrid models that combine machine learning with multi-criteria decision-
making techniques can provide new and efficient insights into supplier selection and
decision-making in other contexts. However, it is crucial to ensure that these models remain
understandable and accountable to all stakeholders involved.

The findings of this study provide relevant recommendations for policymakers and
educators. By leveraging existing research findings, educational institutions can design more
effective and adaptive curricula that not only meet academic standards but also adequately
prepare students for real-world challenges. Therefore, research in the field of learning and
decision-making must continue to be encouraged to generate applicable knowledge and
make tangible contributions to future educational and professional practice.

6. REFERENCES

Abdulla, A., & Baryannis, G. (2024). A hybrid multi-criteria decision-making and machine
learning approach for explainable supplier selection. Supply Chain Analytics, 7(May).
https:/ /doi.org/10.1016/j.sca.2024.100074

Behavioral Decision Making - 2022 - Frechen - Wait did I do that Effects of previous decisions on moral
decisions-making.pdf. (nd).

Brink, S. M. (2023). Exploring accounting students' experiences during the COVID-19
pandemic to inform teaching and learning decision-making post pandemic. Journal of
Applied Research in Higher Education. https://doi.org/10.1108/JARHE-08-2023-0324

Brnabic, A., & Hess, L.M. (2021). Systematic literature review of machine learning methods
used in the analysis of real-world data for patient-provider decision making. BMC
Medical Informatics and Decision Making, 21(1). https:/ /doi.org/10.1186/s12911-021-
01403-2

Chan, CWH, Tang, FWK, Cheng, HY, Chow, KM, Kwok, ZCM, Li, C,, ... Chair, SY (2024).
Effect of simulation-based zoom learning on clinical decision-making among
undergraduate nursing students and experiences of students and instructors: A mixed
methods study. Heliyon, 10(9), e30039. https:/ /doi.org/10.1016/j.heliyon.2024.e30039

https:/ /journal.ods-publications.com/index.php/danesia 12



Nurni Arrina Lestari and Musoli (2026)

Chen, I. C. (2024). Predicting regional sustainable development to enhance decision-making
in brownfield redevelopment using machine learning algorithms. Ecological Indicators,
163(May), 112117. https:/ /doi.org/10.1016/j.ecolind.2024.112117

Cui, T, Yang, X,, Jia, F., Jin, J., Ye, Y., & Bai, R. (2024). Mobile robot sequential decision making
using a deep reinforcement learning hyper-heuristic approach. Expert Systems with
Applications, 257(November 2022), 124959.
https:/ /doi.org/10.1016/j.eswa.2024.124959

Eskiyurt, R, & Ozkan, B. (2024). Exploring the impact of collaborative learning on the
development of critical thinking and clinical decision-making skills in nursing students:
A quantitative descriptive design. Heliyon, 10(17).
https:/ /doi.org/10.1016/j.heliyon.2024.e37198

Giovanniello, J., Bravo-Rivera, C., Rosenkranz, A., & Matthew Lattal, K. (2023). Stress,
associative learning, and decision-making. Neurobiology of Learning and Memory,
204(August), 107812. https:/ /doi.org/10.1016/j.nlm.2023.107812

Heid, S., Hanselle, ]., Firnkranz, J., & Hiillermeier, E. (2024). Learning decision catalogs for
situated decision making: The case of scoring systems. International Journal of
Approximate Reasoning, 171(April), 109190. https:/ /doi.org/10.1016 /j.ijar.2024.109190

Hu, WCY, Dillon, HCB, & Wilkinson, T. J. (2023). Educators as Judges: Applying Judicial
Decision-Making Principles to High-Stakes Education Assessment Decisions. Teaching
and Learning in Medicine, Vol. 35, p- 168-179.
https:/ /doi.org/10.1080/10401334.2022.2038176

Jedrzejewski, A., & Hernandez, L. (2024). Symmetric conformity functions make decision-
making processes independent of the distribution of learning strategies. Physical
Review Research, 6(3). https://doi.org/10.1103 /PhysRevResearch.6.033093

Kotorov, I, Krasylnykova, Y., Pérez-Sanagustin, M., Mansilla, F., & Broisin, J. (2024).
Supporting Decision-Making for Promoting Teaching and Learning Innovation: A
Multiple Case Study. Journal of Learning Analytics, 11(1), 21-36.
https:/ /doi.org/10.18608/jla.2024.8131

Landwehr, J. P., Kiithl, N., Walk, J., & Gnadig, M. (2022). Design Knowledge for Deep-
Learning-Enabled Image-Based Decision Support Systems: Evidence From Power Line
Maintenance Decision-Making. Business and Information Systems Engineering, 64(6),
707-728. https:/ /doi.org/10.1007 / s12599-022-00745-z

Liu, Q. Li, X,, Tang, Y., Gao, X, Yang, F., & Li, Z. (2023). Graph Reinforcement Learning-
Based Decision-Making Technology for Connected and Autonomous Vehicles:
Framework, Review, and Future Trends. Sensors, 23(19).
https:/ /doi.org/10.3390/523198229

Loftus, T.J., Filiberto, A.C., Li, Y., Balch, J., Cook, A.C., Tighe, P.J., ... Bihorac, A. (2020).
Decision analysis and reinforcement learning in surgical decision-making. Surgery
(United States), 168(2), 253-266. https:/ /doi.org/10.1016/j.surg.2020.04.049

Medel, D., Bonet, A., Jimenez Herrera, M., Sevilla, F., Vilaplana, J., Cemeli, T., & Roca, ]J.

https:/ /journal.ods-publications.com/index.php/danesia 13



Nurni Arrina Lestari and Musoli (2026)

(2024). Interactive Virtual Simulation Case: A Learning Environment for the
Development of Decision-Making in Nursing Students. Teaching and Learning in
Nursing, 000. https:/ /doi.org/10.1016/j.teln.2024.08.002

Pei, Z., Rojas-Arevalo, A.M., de Haan, F]J., Lipovetzky, N., & Moallemi, E.A. (2024).
Reinforcement learning for decision-making under deep uncertainty. Journal of
Environmental Management, 359(April), 120968.
https:/ /doi.org/10.1016/j.jenvman.2024.120968

Rafie Papkiadeh, S., Taheri-Ezbarami, Z., Mirzaie Taklimi, M., Kazemnejad Leili, E., &
Razaghpoor, A. (2024). Comparing the effects of problem- and task-based learning on
knowledge and clinical decision-making of nursing students concerning the use of
transfusion medicine in pediatric nursing: An educational quasi-experimental study in
Iran. Heliyon, 10(14), e34521. https:/ /doi.org/10.1016/j.heliyon.2024.e34521

Resch, K. (2023). Diversity skills for future teachers: how transformative learning prepares
pre-service teachers for diversity in Austrian schools. Higher Education, Skills and
Work-based Learning, 13(1), 66-79. https:/ /doi.org/10.1108 / HESWBL-05-2022-0096

Rosenback, R., & Svensson, A. (2024). Management learning in public healthcare during
pandemics. Learning Organization, 31(3), 394-410. https://doi.org/10.1108/TLO-01-
2023-0002

Speekenbrink, M. (2022). Chasing Unknown Bandits: Uncertainty Guidance in Learning and
Decision Making. Current Directions in Psychological Science, 31(5), 419-427.
https:/ /doi.org/10.1177/09637214221105051

Sun, D., Ding, Y., Wen, H., Zhang, F., Zhang, ]., Gu, Q., & Zhang, ]. (2024). SHAP-PDP hybrid
interpretation of decision-making mechanism of machine learning-based landslide
susceptibility mapping: A case study at Wushan District, China. Egyptian Journal of
Remote Sensing and Space Science, 27(3), 508-523.
https:/ /doi.org/10.1016/j.ejrs.2024.06.005

Tweed, M., & Wilkinson, T. (2019). Student progress decision-making in programmatic
assessment: Can we extrapolate from clinical decision-making and jury decision-
making? BMC Medical Education, 19(1). https:/ /doi.org/10.1186/512909-019-1583-1

Véazquez-Calatayud, M., Garcia-Garcia, R., Regaira-Martinez, E., & Gémez-Urquiza, J. (2024).
Real-world and game-based learning to enhance decision-making. Nurse Education
Today, 140(May). https://doi.org/10.1016/j.nedt.2024.106276

Yoon, H., Scopelliti, I., & Morewedge, C. K. (2021). Decision making can be improved through
observational learning. Organizational Behavior and Human Decision Processes,
162(September 2020), 155-188. https://doi.org/10.1016/j.0bhdp.2020.10.011

Zhang, S., Lu, G., Wang, W, Li, Q., Wang, R., Zhang, Z., ... Zhang, F. (2024). A predictive
machine-learning model for clinical decision-making in washed microbiota

transplantation on ulcerative colitis. Computational and Structural Biotechnology
Journal, 24(April), 583-592. https:/ /doi.org/10.1016/j.csbj.2024.08.021.

https:/ /journal.ods-publications.com/index.php/danesia 14



