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Lateral Research & Applied 
Development: A New Model for 
Scientific Breakthrough? 
This report investigates a novel scientific development model termed "Lateral research & 
Applied development". This model challenges traditional scientific development models by 
proposing a shift from a theory-driven approach to an outcome-driven approach. In this 
model, "applied development" takes center stage, with continuous outcome production and 
subsequent interdisciplinary study forming the foundation for new knowledge creation. This 
report delves into the intricacies of this model, comparing it with traditional approaches, 
highlighting its potential benefits and challenges, and providing recommendations for its 
further development and implementation. 

Traditional Scientific Development Models 
Traditional scientific development models encompass a variety of approaches, including 
probing models, phenomenological models, and computational models, among others1. 
While many models follow a linear progression, starting with a hypothesis based on existing 
theoretical frameworks and proceeding through experimentation and observation to refine or 
refute the initial hypothesis, this is not always the case1. These models often rely on 
"consensus models," which are expressed models that have been subjected to testing by 
scientists and have reached a consensus on their merit2. An example of a consensus model 
is the Big Bang Model2. 

These models have been instrumental in driving scientific progress, but they also have 
limitations. They can sometimes stifle innovation by constraining research within existing 
theoretical boundaries. Additionally, they may not be well-suited for addressing complex, 
interdisciplinary challenges that require a more holistic approach. For example, they may 
oversimplify complex concepts, limiting their explanatory power6. Another limitation is the 
potential for "attrition" in longitudinal research, where participants fail to complete all portions 
of a study due to various reasons like moving, changing contact information, or losing 
interest7. This attrition can affect the representativeness of the sample and the validity of the 
findings. 

Traditional research also often utilizes "model organisms," which are non-human species 
extensively studied to understand particular biological processes5. These organisms are 
chosen based on the belief that discoveries made in them will provide insights into the 
workings of other organisms, including humans. Examples of model organisms include E. 
coli bacteria, yeast, fruit flies, and zebrafish5. 

To better illustrate the different types of models and model organisms, the following tables 
are provided: 

 

Model Type Description 

Probing models Models used to investigate specific 
aspects of a phenomenon. 
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Model Type Description 

Phenomenological models Models that describe and explain observed 
phenomena without necessarily providing 
a detailed underlying mechanism. 

Computational models Models that use mathematical equations 
and algorithms to simulate and predict the 
behavior of systems. 

Developmental models Models that focus on the processes of 
growth and change over time. 

Explanatory models Models that aim to explain the causes and 
mechanisms of observed phenomena. 

Idealized models Simplified representations of reality that 
highlight key features while ignoring less 
important details. 

Theoretical models Models based on abstract concepts and 
principles. 

Scale models Physical representations of objects or 
systems at a smaller or larger scale. 

Heuristic models Models that provide a framework for 
understanding and exploring a problem, 
but may not be accurate or complete. 

Caricature models Exaggerated representations of reality that 
highlight specific features or 
characteristics. 

Exploratory models Models used to investigate new ideas and 
possibilities. 

Didactic models Models used for teaching and learning 
purposes. 

Fantasy models Imaginative representations of reality that 
may not be based on scientific evidence. 

Minimal models Simplified models that capture the 
essential features of a phenomenon with 
the fewest possible assumptions. 

Toy models Highly simplified models used to illustrate 
basic concepts or principles. 

Table 1: Types of Models 1 
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Organism Common Name Description 

Escherichia coli E. coli bacteria A bacterium commonly 
used in biological research 
due to its rapid growth and 
ease of manipulation. 

Saccharomyces cerevisiae Yeast A single-celled fungus 
used in research on 
genetics, cell biology, and 
fermentation. 

Neurospora crassa Bread mold A fungus used in research 
on genetics and biological 
rhythms. 

Caenorhabditis elegans Nematode A small worm used in 
research on development, 
neurobiology, and aging. 

Drosophila melanogaster Fruit fly An insect used in research 
on genetics, development, 
and behavior. 

Arabidopsis thaliana Thale cress A small flowering plant 
used in research on plant 
genetics and development. 

Danio rerio Zebrafish A small fish used in 
research on development, 
genetics, and toxicology. 

Mus musculus House mouse A mammal used in 
research on genetics, 
immunology, and disease. 

Xenopus laevis African clawed frog An amphibian used in 
research on development 
and cell biology. 

Macaca mulatta Rhesus monkey A primate used in research 
on behavior, neuroscience, 
and infectious diseases. 

Table 2: Model Organisms 5 

Lateral Research & Applied Development: A 
Paradigm Shift 
The "Lateral research & Applied development" model proposes a departure from this 
traditional linear approach. Instead of starting with a pre-existing theory, this model begins 
with "applied development," where the focus is on creating tangible outcomes. These 
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outcomes are then studied from multiple scientific perspectives, leading to new knowledge 
and insights. This approach seeks to "untether" new knowledge production from the 
constraints of existing "theory stacks" and foster interdisciplinary research. 

To clarify the type of "applied development" central to this model, it's important to distinguish 
between different types of research and development (R&D). Basic research aims to expand 
our understanding of a specific phenomenon or subject, while applied research focuses on 
finding a solution to a specific problem. Experimental development utilizes the results of 
basic and applied research to develop new or improved services or products8. The "Lateral 
research & Applied development" model primarily focuses on applied research and 
experimental development, where the creation of tangible outcomes drives the generation of 
new knowledge. 

One of the key advantages of this outcome-driven approach is its ability to overcome 
limitations inherent in traditional models. For example, in the context of 
difference-in-differences (DID) analysis, traditional models can suffer from bias due to 
"unclean" observations, where outcome dynamics are still potentially influenced by a 
previous change in treatment status. The LP-DiD estimator addresses this bias by restricting 
the estimation sample to ensure that "unclean" observations are not part of the control 
group. This example illustrates how an outcome-driven approach can lead to more accurate 
and reliable results by focusing on the actual effects of interventions rather than relying 
solely on theoretical assumptions. 

Furthermore, the "Lateral research & Applied development" model emphasizes 
interdisciplinary collaboration, which has been shown to be crucial in bridging the gap 
between traditional undergraduate research experiences (UREs) and course-based 
undergraduate research experiences (CUREs)9. By deliberately including learning goals and 
activities in CUREs that recreate the benefits of UREs, such as professional communication, 
scientific identity, and student interest, educators can foster a more engaging and impactful 
research experience for students9. This interdisciplinary approach not only enhances student 
learning but also promotes a more collaborative and inclusive research environment. 

In medical research, the "Lateral research & Applied development" model can address 
challenges such as diagnostic delays and insensitive biomarkers10. By focusing on the 
development of new diagnostic tools and therapies through applied research, this model can 
potentially accelerate the translation of scientific discoveries into clinical practice and 
improve patient outcomes. 

Theory Stacks and Compartmentalization 
The concept of "theory stacks" is central to understanding the rationale behind the "Lateral 
research & Applied development" model. A theory stack can be visualized as a hierarchical 
structure where each theory or model builds upon previous ones. This stacking can lead to 
compartmentalization within scientific disciplines, where research becomes confined within 
specific theoretical silos11. This compartmentalization can limit the scope of scientific inquiry 
and hinder the development of new knowledge that transcends disciplinary boundaries. 

The concept of stacks originated in the definition of "effective descent data" in 
mathematics12. Descent theory deals with situations where isomorphic, compatible 
geometrical objects can be "glued together" within a restriction of the topological basis12. 
Stacks provide a framework for formalizing these gluing constructions and constructing 
moduli spaces when traditional approaches fail due to the existence of automorphisms12. 
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Stacks can be categorized into different types, such as algebraic stacks and 
Deligne-Mumford stacks12. Algebraic stacks are a generalization of schemes and algebraic 
spaces, while Deligne-Mumford stacks can be thought of as algebraic stacks whose objects 
have no infinitesimal automorphisms12. 

The term "stack" was introduced by Deligne and Mumford as an English substitute for the 
French word "champ," meaning "field." 12 This choice of terminology is somewhat puzzling, 
as "champ" can also be translated as "sheaf," which was already in use14. One possible 
explanation is that the "stacks" considered by Deligne and Mumford are mathematically 
related to a class of "champs" called "gerbes." 14 

Stacks have applications in various areas of mathematics and physics, including the study of 
moduli spaces12 the geometric Langlands program12 and the classification of formal group 
laws12. They also provide a framework for understanding "smooth spaces" in physics, which 
are characterized by how matter propagates around in them17. 

In the context of the "Lateral research & Applied development" model, the concept of "theory 
stacks" highlights the potential for bias and limitations in traditional scientific development 
models. By relying on established theories and frameworks, researchers may inadvertently 
overlook alternative explanations or novel approaches that could lead to new discoveries. 

The "Lateral research & Applied development" model aims to break down these silos by 
encouraging researchers to approach outcomes with a fresh perspective, unburdened by the 
limitations of existing theoretical frameworks. This approach can potentially lead to the 
discovery of new scientific principles and the development of novel, integrated scientific 
disciplines. 

To achieve this, the model encourages the use of lateral thinking techniques. Lateral thinking 
involves approaching problems from unconventional angles and making unexpected 
connections to generate creative solutions18. Some common lateral thinking techniques 
include provocation, challenge, random entry, and exploring alternatives18. 

Lateral thinking can be integrated with Whole Brain® Thinking, a framework that categorizes 
thinking into four quadrants: analytical, practical, relational, and experimental19. By applying 
lateral thinking techniques within each quadrant, individuals can enhance their 
problem-solving abilities and generate more innovative solutions19. 

Advantages of Lateral Research & Applied Development 
This model offers several potential advantages over traditional approaches: 

●​ Enhanced Innovation: By untethering research from pre-existing theories, this model 
can foster a more explorative and creative approach to scientific inquiry, potentially 
leading to more innovative breakthroughs20. This approach encourages researchers to 
challenge assumptions and explore new possibilities, leading to the development of 
new scientific methodologies and evaluation criteria18.​
 

●​ Interdisciplinary Collaboration: The emphasis on studying outcomes from multiple 
scientific disciplines encourages collaboration and knowledge sharing across different 
fields22.​
 

●​ Accelerated Knowledge Production: The continuous cycle of outcome production 
and analysis can potentially accelerate the pace of scientific discovery23.​
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●​ Addressing Complex Challenges: This model is well-suited for tackling complex, 

real-world problems that require an integrated, multi-disciplinary approach24.​
 

●​ Democratization of Knowledge Production: By shifting the focus to outcomes and 
encouraging interdisciplinary collaboration, this model has the potential to democratize 
scientific knowledge production25. It enables a wider range of individuals and 
communities, including those outside traditional academic settings, to contribute to 
research and innovation. 

Challenges of Lateral Research & Applied Development 
Despite its potential benefits, the "Lateral research & Applied development" model also 
presents some challenges: 

●​ Resource Requirements: Implementing this model may require significant resources, 
including funding, personnel, and infrastructure, to support interdisciplinary research 
and development27.​
 

●​ Expertise in Multiple Disciplines: This model necessitates expertise across various 
scientific fields, which can be challenging to acquire and manage28.​
 

●​ Overcoming Existing Paradigms: Shifting from a theory-driven to an outcome-driven 
approach may require a significant change in mindset and research culture29.​
 

●​ Ethical Considerations: As with any new scientific approach, ethical considerations 
must be carefully addressed, especially when dealing with applied development and its 
potential impact10. This includes considering the vulnerability of certain participant 
groups, such as infants and young children, and ensuring their rights and well-being are 
protected during research28. 

Procedures and Processes for Lateral Research & 
Applied Development 
To effectively implement the "Lateral research & Applied development" model, clear 
procedures and processes are needed. These could include: 

1.​ Outcome Identification: Clearly define the desired outcomes of the applied 
development phase. This involves identifying outcomes that have the potential to 
challenge existing "theory stacks" and lead to the creation of new knowledge. As 
suggested in the research steps, "applied development" can provide an avenue down to 
the basis below any previously existing theoretical level in any existing theory-stack. 
This means that the focus should be on developing outcomes that go beyond the 
limitations of current theoretical frameworks and explore uncharted scientific territory.​
 

2.​ Interdisciplinary Team Formation: Assemble a team of experts from relevant 
scientific disciplines. This step requires careful consideration of the expertise needed to 
analyze the outcomes from multiple perspectives.​
 

3.​ Iterative Development and Analysis: Establish a cyclical process of outcome 
production, analysis, and refinement. This iterative process differs from the linear 
approach of traditional models. In the "Lateral research & Applied development" model, 
the analysis of outcomes informs the next cycle of development, leading to a 
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continuous refinement of both the outcomes and the understanding of the underlying 
phenomena.​
 

4.​ Knowledge Integration: Develop mechanisms for integrating knowledge and insights 
generated from different disciplines. This involves establishing clear communication 
channels and collaborative processes to facilitate knowledge sharing and synthesis 
across the research team. For example, regular meetings, workshops, and online 
platforms can be used to encourage discussion and integration of findings from different 
disciplines.​
 

5.​ Dissemination and Application: Share the findings and outcomes with the broader 
scientific community and explore potential applications. This includes publishing 
research findings in peer-reviewed journals, presenting at conferences, and engaging 
with stakeholders to translate research outcomes into practical applications. 

In addition to these procedures, it's important to consider the role of "delimitations" in applied 
research. Delimitations are conscious decisions made by researchers to exclude certain 
aspects of a study to make it more feasible30. For example, due to resource constraints or 
ethical considerations, researchers may choose to focus on specific aspects of an outcome 
or limit the scope of their investigation. These delimitations should be clearly documented 
and justified in the research report. 

Qualitative Research and Grounded Theory 
Qualitative research methodologies, particularly grounded theory, can play a crucial role in 
the "Lateral research & Applied development" model. Qualitative research can provide rich 
insights into the "why" and "how" of observed outcomes, complementing quantitative data 
and contributing to a deeper understanding of the underlying processes31. 

Grounded theory, with its emphasis on developing theory from data, aligns well with the 
outcome-driven approach of this model. By employing grounded theory, researchers can 
systematically analyze qualitative data gathered from the study of outcomes, leading to the 
development of new theoretical frameworks and scientific understanding37. 

Grounded theory is a research methodology that focuses on developing theories directly 
from the data collected37. It involves an iterative process of data collection and analysis, 
where researchers continuously compare and refine their emerging theories based on the 
data40. This approach challenges the traditional scientific method, which typically starts with 
a hypothesis and then tests it with data. 

One of the key principles of grounded theory is "theoretical sensitivity," which refers to the 
researcher's ability to recognize and interpret patterns and themes in the data38. This 
sensitivity comes from various sources, including the researcher's prior knowledge, 
experience, and insights. 

Grounded theory utilizes various coding techniques to analyze data, including open coding, 
axial coding, and selective coding38. Open coding involves breaking down the data into 
smaller units and assigning codes to them. Axial coding focuses on identifying relationships 
between the codes and categories. Selective coding involves integrating and refining the 
categories to develop a core category that explains the main phenomenon under 
investigation. 

The process of data collection and analysis in grounded theory continues until "theoretical 

 
#LRAD_00 7 (14) paldanius.org/#develop 

   

https://paldanius.org
https://www.linkedin.com/search/results/all/?keywords=%23LRAD_00
http://paldanius.org/#develop


℗ 
saturation" is reached, which means that no new insights are gained from additional data42. 
This iterative process ensures that the theory developed is grounded in the data and reflects 
the complexities of the phenomenon being studied. 

Researchers also use "analytical memos" in grounded theory to document their thoughts, 
ideas, and interpretations throughout the research process38. These memos help to refine 
the emerging theory and ensure that it is consistent with the data. 

There are different types of grounded theory, including traditional grounded theory and 
constructivist grounded theory41. Constructivist grounded theory emphasizes the role of the 
researcher in constructing the theory and acknowledges the subjective nature of knowledge 
creation. 

Grounded theory has been used in various research fields, including healthcare, education, 
and social sciences. It has also been applied in interdisciplinary research projects that 
integrate qualitative and quantitative data through geographic information systems (GIS) and 
ethnography41. 

In the context of the "Lateral research & Applied development" model, grounded theory 
provides a valuable tool for analyzing the qualitative data generated from the study of 
outcomes. It allows researchers to develop new theories that are grounded in the data and 
reflect the interdisciplinary nature of the research. 

Furthermore, the "Lateral research & Applied development" model has the potential to 
challenge the dominance of quantitative research in some fields34. By emphasizing the 
importance of qualitative research and grounded theory, this model promotes a more holistic 
and nuanced understanding of scientific phenomena. 

Challenges and Opportunities in Defining "Quality" 
The "Lateral research & Applied development" model presents both challenges and 
opportunities in redefining the concept of "quality" in scientific research. Traditionally, quality 
in research has often been associated with rigor, validity, and reliability within established 
methodologies. However, this model necessitates a broader perspective on quality that 
encompasses interdisciplinary relevance, innovation, and real-world impact. 

Challenges 
●​ Establishing Interdisciplinary Standards: Defining quality standards for 

interdisciplinary research can be challenging due to the diverse methodologies and 
evaluation criteria across different fields43.​
 

●​ Balancing Innovation and Rigor: Balancing the pursuit of innovative outcomes with 
maintaining scientific rigor and validity is crucial44.​
 

●​ Measuring Real-World Impact: Developing effective metrics for assessing the 
real-world impact of research conducted under this model is essential45.​
 

●​ Managing Intellectual Property: When collaborating with external partners in open 
innovation, it's crucial to have clear agreements and processes in place to manage 
intellectual property (IP) and prevent knowledge leakage44.​
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●​ Aligning Goals and Overcoming Resistance: Open innovation requires careful 

alignment of goals between stakeholders and addressing potential cultural resistance to 
external ideas44.​
 

●​ Diminishing Returns and Opportunity Cost: It's important to be mindful of the 
potential for diminishing returns and opportunity cost in open innovation initiatives. 
Investing in too many projects or pursuing ideas with limited potential can divert 
resources from more promising avenues45.​
 

●​ Innovation Fatigue: Repeated failures in open innovation initiatives can lead to 
innovation fatigue, where teams become demotivated and reluctant to engage in future 
collaborative projects45. 

Opportunities 
●​ Expanding the Definition of Quality: This model provides an opportunity to expand 

the definition of quality in research to include creativity, interdisciplinary collaboration, 
and societal relevance46.​
 

●​ Developing New Evaluation Frameworks: New evaluation frameworks that consider 
the unique characteristics of "Lateral research & Applied development" can be 
developed47.​
 

●​ Fostering a Culture of Innovation: This model can foster a research culture that 
values innovation, risk-taking, and interdisciplinary collaboration48. This includes 
creating an environment where researchers feel comfortable sharing ideas, challenging 
assumptions, and exploring unconventional approaches.​
 

●​ Engaging a Wider Audience: Open innovation provides opportunities to engage a 
wider audience in the research process, including individuals and communities outside 
traditional academic settings45. This can lead to more diverse perspectives and 
potentially more innovative solutions.​
 

●​ Building Effective Open Innovation Platforms: Developing engaging and 
easy-to-use open innovation platforms can facilitate collaboration, knowledge sharing, 
and idea generation45. These platforms should provide tools for communication, 
feedback, and progress tracking to keep participants motivated and informed. 

Interdisciplinary Research and Similar Initiatives 
Interdisciplinary research plays a crucial role in the "Lateral research & Applied 
development" model. By bringing together experts from different fields, this approach fosters 
a more holistic understanding of complex phenomena and promotes the development of 
innovative solutions. 

Several examples of scientific breakthroughs achieved through interdisciplinary research 
highlight the potential of approaches similar to the "Lateral research & Applied development" 
model: 

●​ Brain-Computer Interfaces: Advancements in BCIs have been driven by 
collaborations between neuroscientists, engineers, computer scientists, and medical 
professionals21.​
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●​ Climate Research & Sustainability Sciences: Addressing climate change requires 

interdisciplinary efforts involving environmental scientists, ecologists, economists, and 
social scientists21. For example, China has been a leader in interdisciplinary research, 
publishing over 1 million cross-disciplinary science papers between 2018 and 202223.​
 

●​ Materials Discovery with Artificial Intelligence: AI is being used to accelerate the 
discovery of new materials, combining expertise from materials science and computer 
science22. 

Furthermore, some existing research initiatives share similarities with the proposed model: 

●​ Cell-Free Synthetic Biology: Researchers are developing modular, cell-free platforms 
for disease detection, combining principles from biology, chemistry, and engineering27.​
 

●​ Cyber-Informed Engineering (CIE): CIE integrates cybersecurity considerations into 
the design of critical infrastructure, bridging engineering and cybersecurity47. 

These examples demonstrate the power of interdisciplinary collaboration in driving scientific 
breakthroughs and addressing complex challenges. The "Lateral research & Applied 
development" model builds on this principle by explicitly promoting interdisciplinary research 
as a core component of its approach. 

Synthesis and Recommendations 
The "Lateral research & Applied development" model presents a compelling alternative to 
traditional scientific development models. By prioritizing outcome production and 
interdisciplinary study, this model has the potential to unlock new avenues for scientific 
discovery and innovation. However, successful implementation requires careful 
consideration of the challenges involved and the development of robust procedures and 
processes. 

The research material highlights several key advantages of this model. By untethering 
research from pre-existing theories, the "Lateral research & Applied development" model 
can foster a more explorative and creative approach to scientific inquiry20. This can lead to 
the development of new scientific methodologies and evaluation criteria, as seen in the 
examples of lateral thinking and its application in various fields18. 

Furthermore, the emphasis on interdisciplinary collaboration encourages knowledge sharing 
and integration across different fields, leading to a more holistic understanding of complex 
phenomena22. This is evident in the examples of interdisciplinary research initiatives that 
have achieved significant breakthroughs in areas such as brain-computer interfaces and 
climate research21. 

The "Lateral research & Applied development" model also has the potential to accelerate the 
pace of scientific discovery by establishing a continuous cycle of outcome production and 
analysis23. This iterative process allows for rapid refinement of both the outcomes and the 
understanding of the underlying phenomena. 

However, the research material also highlights challenges that need to be addressed for 
successful implementation. One major challenge is the resource requirement for supporting 
interdisciplinary research teams and infrastructure27. This includes securing funding, 
personnel, and equipment. 
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Another challenge is the need for expertise in multiple disciplines28. Building interdisciplinary 
teams requires careful consideration of the skills and knowledge needed to analyze 
outcomes from various perspectives. 

Overcoming existing paradigms and fostering a culture of innovation can also be 
challenging29. Shifting from a theory-driven to an outcome-driven approach may require a 
change in mindset and research practices. 

Ethical considerations, especially those related to applied development and its potential 
impact, must be carefully addressed10. This includes protecting the rights and well-being of 
research participants, particularly vulnerable groups28. 

To further develop and implement this model, the following recommendations are proposed: 

●​ Pilot Studies: Conduct pilot studies in specific research areas to test the feasibility and 
effectiveness of the model. These pilot studies should involve interdisciplinary teams 
and focus on developing and analyzing outcomes that have the potential to generate 
new knowledge.​
 

●​ Resource Allocation: Secure funding and resources to support interdisciplinary 
research teams and infrastructure. This includes developing new funding models that 
recognize the unique characteristics of "Lateral research & Applied development" and 
providing resources for training, equipment, and collaboration platforms49.​
 

●​ Training and Development: Invest in training programs to equip researchers with the 
necessary interdisciplinary skills and knowledge. This includes training in qualitative 
research methods, grounded theory, and lateral thinking techniques.​
 

●​ Evaluation Frameworks: Develop comprehensive evaluation frameworks that consider 
both traditional metrics and the unique aspects of this model, such as innovation and 
real-world impact. These frameworks should incorporate both quantitative and 
qualitative measures to assess the quality and impact of research conducted under this 
model.​
 

●​ Collaboration and Knowledge Sharing: Foster collaboration and knowledge sharing 
among researchers from different disciplines through workshops, conferences, and 
online platforms. This includes establishing clear communication channels, promoting 
open dialogue, and providing opportunities for researchers to share their expertise and 
learn from each other. 

By embracing this new model and addressing its challenges, the scientific community can 
potentially unlock a new era of scientific breakthroughs and advancements. The "Lateral 
research & Applied development" model offers a pathway to more innovative, 
interdisciplinary, and impactful research that can address complex challenges and contribute 
to a deeper understanding of the world around us. 

The long-term impact of this model could be significant. By promoting a more dynamic and 
outcome-driven approach to research, it has the potential to accelerate scientific progress, 
foster collaboration across disciplines, and lead to the development of new knowledge that 
benefits society as a whole. 

/paldanius.org  
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