mechanistic model of development

mechanistic model of development is a theoretical framework that explains
developmental processes through a cause-and-effect perspective, emphasizing
the systematic and predictable interactions among biological, environmental,
and mechanical factors. This model contrasts with more holistic or organism-
centered approaches by focusing on discrete components and their mechanistic
relationships to describe growth, differentiation, and morphogenesis. It
serves as a foundational concept in developmental biology, systems biology,
and computational modeling, offering crucial insights into how complex
organisms evolve from simple origins. The mechanistic model of development
also plays a significant role in applied fields such as tissue engineering,
regenerative medicine, and developmental genetics. This article explores the
fundamental principles, key components, applications, and challenges
associated with the mechanistic model of development, providing a
comprehensive understanding of its relevance and impact.
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Fundamental Principles of the Mechanistic Model
of Development

The mechanistic model of development is grounded in the principle that
biological development can be understood through identifiable and measurable
mechanisms. It assumes that developmental phenomena arise from interactions
among genetic, cellular, and environmental factors that operate through
defined pathways. This approach emphasizes causality, where specific
components influence developmental outcomes in predictable ways. Unlike
holistic models that consider the organism as a whole, mechanistic models
dissect developmental processes into elemental parts, facilitating detailed
analysis and experimental validation. The model supports the idea that
understanding each component and its function allows researchers to
reconstruct the entire developmental sequence.



Deterministic and Predictive Nature

The mechanistic model is often deterministic, implying that given initial
conditions and parameters, the developmental trajectory can be predicted
accurately. This predictability is crucial for modeling processes like cell
differentiation, morphogen gradients, and gene regulatory networks. By
applying mathematical and computational tools, scientists can simulate
developmental stages and anticipate outcomes, which aids in hypothesis
testing and experimental design.

Reductionism in Developmental Biology

Reductionism is a core aspect of the mechanistic approach, where complex
biological systems are broken down into simpler, constituent parts. This
method enables detailed study of molecular pathways, signaling mechanisms,
and gene interactions that drive development. It aligns with the broader
scientific goal of explaining phenomena at multiple levels, from molecular to
organismal.

Key Components and Processes in Mechanistic
Development

The mechanistic model of development incorporates several critical components
that interact dynamically to shape biological form and function. These
components include genetic instructions, cellular behaviors, biochemical
signaling, and mechanical forces. Understanding these factors and their
interplay is essential for constructing accurate mechanistic models.

Genetic Regulation and Gene Networks

Genes provide the blueprint for development, encoding proteins that guide
cellular activities. The mechanistic model focuses on gene regulatory
networks—complex circuits of gene interactions that determine cell fate and
tissue patterning. These networks operate through transcription factors,
enhancers, and repressors to ensure precise temporal and spatial gene
expression.

Cellular Processes and Differentiation

Cell division, migration, and differentiation are fundamental processes
governed by mechanistic principles. The model explains how signals trigger
specific cellular responses, leading to the specialization of cells into
distinct types. Mechanotransduction, the conversion of mechanical stimuli
into biochemical signals, also plays a vital role in guiding cellular
behavior during development.



Biochemical Signaling Pathways

Signaling molecules such as morphogens, growth factors, and hormones regulate
developmental patterns. The mechanistic model studies how gradients of these
signals establish positional information and coordinate cellular responses.
Pathways like Notch, Wnt, and Hedgehog are frequently analyzed within this
framework to understand tissue organization and organogenesis.

Mechanical Forces and Morphogenesis

Physical forces contribute significantly to shaping tissues and organs. The
mechanistic model incorporates the role of mechanical stresses, cellular
adhesion, and extracellular matrix interactions in morphogenesis. These
forces influence cell shape, movement, and arrangement, thereby affecting the
overall developmental outcome.

Summary of Key Components

e Genetic regulatory networks controlling gene expression

Cellular behaviors including division, migration, and differentiation

Biochemical signaling pathways providing positional cues

Mechanical forces influencing tissue morphogenesis

Environmental factors interacting with biological components

Applications of the Mechanistic Model in
Science and Medicine

The mechanistic model of development has broad applications across scientific
disciplines and medical fields. By offering a structured framework to analyze
developmental processes, it facilitates advancements in research, diagnosis,
and therapeutic interventions.

Developmental Biology Research

In developmental biology, mechanistic models enable the dissection of complex
developmental pathways and the identification of critical regulatory
elements. Experimental techniques such as gene knockouts, live-cell imaging,
and single-cell sequencing are integrated with mechanistic insights to reveal
the underlying causes of developmental phenomena.



Tissue Engineering and Regenerative Medicine

Mechanistic understanding of development informs tissue engineering by
guiding the design of biomaterials and scaffolds that mimic natural
developmental cues. Regenerative medicine leverages these models to stimulate
tissue repair and organ regeneration by activating specific developmental
pathways.

Computational and Mathematical Modeling

Computational models based on mechanistic principles simulate developmental
processes, allowing researchers to test hypotheses in silico. These models
incorporate genetic, biochemical, and mechanical data to predict
developmental outcomes under various conditions, facilitating the design of
experiments and identification of potential therapeutic targets.

Genetic Disease and Developmental Disorders

Mechanistic models help elucidate the causes of congenital anomalies and
developmental disorders by mapping mutations to disrupted developmental
pathways. This knowledge supports the development of diagnostic tools and
targeted therapies aimed at correcting or mitigating developmental defects.

Limitations and Challenges of Mechanistic
Development Models

Despite their utility, mechanistic models of development face several
limitations and challenges that affect their scope and accuracy. Recognizing
these constraints is essential for refining models and improving their
predictive power.

Complexity and Multiscale Integration

Biological development involves interactions across multiple scales, from
molecular to organismal levels. Capturing this complexity in a mechanistic
model is challenging due to the sheer number of components and nonlinear
interactions. Integrating data from different scales remains a significant
obstacle.

Incomplete Knowledge of Biological Systems

Many developmental mechanisms remain partially understood, limiting the
ability to construct fully comprehensive mechanistic models. Unknown
regulatory elements, redundant pathways, and context-dependent behaviors



introduce uncertainties that complicate modeling efforts.

Variability and Stochasticity

Biological systems exhibit inherent variability and stochastic events that
can influence developmental outcomes. Mechanistic models that are strictly
deterministic may fail to account for such randomness, reducing their
applicability to real-world scenarios.

Environmental Influences

External environmental factors such as temperature, nutrition, and toxins can
alter developmental trajectories. Mechanistic models must incorporate these
influences to accurately reflect developmental processes but often struggle
to do so due to the complexity and variability of environmental inputs.

Future Directions in Mechanistic Developmental
Research

The mechanistic model of development continues to evolve with advancements in
technology and interdisciplinary research. Future directions aim to overcome
current limitations and expand the model’s applicability in both basic and
applied sciences.

Integrative Multi-Omics Approaches

Combining genomics, transcriptomics, proteomics, and metabolomics data offers
a holistic view of developmental mechanisms. Integrative multi-omics
approaches facilitate the construction of more detailed and accurate
mechanistic models by capturing comprehensive biological information.

Advanced Computational Techniques

Machine learning, artificial intelligence, and sophisticated simulation
methods are increasingly employed to analyze complex developmental data.
These tools enhance the predictive capacity of mechanistic models and enable
the exploration of previously inaccessible developmental scenarios.

Personalized Developmental Medicine

Mechanistic models tailored to individual genetic and environmental contexts
hold promise for personalized medicine. Such models could predict



developmental risks and guide customized interventions to prevent or treat
developmental disorders.

Enhanced Experimental Technologies

Innovations in imaging, single-cell analysis, and gene editing technologies
continue to provide deeper insights into developmental mechanisms. These
advancements support the refinement and validation of mechanistic models,
driving forward our understanding of development.

Frequently Asked Questions

What is a mechanistic model of development?

A mechanistic model of development is an approach that explains biological
development processes by detailing the underlying mechanisms, such as
molecular interactions, gene regulation, and cellular behaviors, that lead to
the formation of structures and functions in an organism.

How does the mechanistic model differ from the
descriptive model of development?

Unlike descriptive models that focus on outlining developmental stages and
patterns, mechanistic models aim to explain the causal processes and
interactions at molecular, cellular, and genetic levels that drive
development.

What role do genes play in the mechanistic model of
development?

In the mechanistic model, genes are viewed as key regulators that control the
production of proteins and signaling molecules, which in turn influence cell
behavior, differentiation, and tissue formation during development.

Can mechanistic models of development be applied to
understand congenital diseases?

Yes, mechanistic models help identify how specific genetic mutations or
disruptions in developmental pathways lead to congenital abnormalities by
tracing the molecular and cellular mechanisms involved.

What technologies are commonly used to study



mechanistic models of development?

Technologies such as gene editing (CRISPR-Cas9), live-cell imaging, single-
cell RNA sequencing, and computational modeling are commonly employed to
investigate and validate mechanistic models of development.

How do mechanistic models contribute to regenerative
medicine?

Mechanistic models provide insights into the processes of cell
differentiation and tissue formation, enabling the development of targeted
therapies and strategies for tissue engineering and regenerative medicine.

Are mechanistic models of development applicable
across different species?

Yes, many mechanistic principles of development are conserved across species,
allowing researchers to use model organisms to study fundamental
developmental processes that are relevant to humans.

Additional Resources

1. Mechanistic Models in Developmental Biology: Principles and Applications
This book provides a comprehensive introduction to mechanistic models used in
developmental biology. It covers fundamental concepts such as gene regulatory
networks, morphogen gradients, and cell signaling pathways. The text
emphasizes how mathematical and computational models help explain complex
developmental processes. Case studies illustrate the application of these
models to real biological systems.

2. Mathematical Modeling of Developmental Systems

Focusing on the intersection of mathematics and biology, this book explores
various modeling techniques applied to developmental systems. Topics include
deterministic and stochastic models, reaction-diffusion systems, and cell
fate determination. It provides detailed examples of how mechanistic models
can predict developmental outcomes and guide experimental design.

3. Computational Approaches to Mechanistic Developmental Biology

This volume highlights computational tools and algorithms used to simulate
developmental processes. It discusses agent-based models, cellular automata,
and multiscale modeling frameworks. The book is ideal for researchers
interested in integrating experimental data with mechanistic simulations to
better understand development.

4. Systems Biology of Development: Mechanistic Insights and Modeling

The book offers a systems biology perspective on development, focusing on
mechanistic models that integrate molecular, cellular, and tissue-level
information. It covers network modeling, feedback regulation, and emergent



properties in developmental systems. Readers gain insight into how complex
biological patterns arise from simple mechanistic rules.

5. Developmental Dynamics: Mechanisms and Models

This text delves into the dynamic processes underlying development,
emphasizing time-dependent mechanistic models. It explores signaling
cascades, gene expression dynamics, and morphogenesis through mathematical
frameworks. The book also discusses experimental validation of model
predictions in developmental biology.

6. Mechanistic Modeling of Cellular Processes in Development

Focusing on cellular-level mechanisms, this book examines how individual cell
behaviors contribute to overall development. It covers cell division,
differentiation, migration, and interactions modeled mechanistically. The
integration of experimental data with computational models is a central theme
throughout the text.

7. Quantitative Developmental Biology: Mechanistic Models and Experimental
Data

This book bridges the gap between quantitative experimental data and
mechanistic modeling in developmental biology. It presents methods for
parameter estimation, model selection, and validation. Emphasis is placed on
how quantitative insights can enhance understanding of developmental
mechanisms.

8. Mechanistic Insights into Embryonic Development: Modeling and Analysis
Exploring embryonic development, this book provides detailed mechanistic
models of early developmental stages. Topics include morphogen gradients,
pattern formation, and tissue mechanics. The text highlights how modeling
contributes to deciphering complex embryological phenomena.

9. Integrative Mechanistic Models of Development and Disease

This book explores how mechanistic models of development can inform
understanding of developmental disorders and diseases. It discusses modeling
approaches that link genetic, molecular, and cellular mechanisms to
pathological outcomes. The book is valuable for researchers aiming to apply
developmental models in medical contexts.
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cognitive, community, counseling, educational, environmental, family, industrial/organizational,
health, school, sports, and transportation psychology. Each entry provides a clear definition, a brief
review of the theoretical basis, and emphasizes major areas of application.

mechanistic model of development: Philosophy of Development A.W. van Haaften, Michiel
Korthals, T.E. Wren, 2013-04-17 Philosophy of development is a fascinating area of research at the
intersection of philosophy, psychology, and education. This book is unique in that it combines a
broad sketch of contemporary developmental theory with detailed discussions of its central issues, in
order to construct a general framework for understanding and analyzing theories of individual and
collective development in various domains ranging from cognitive and moral development to
developments in art. Special attention is also given to the rich relations between conceptual
development and education.

mechanistic model of development: Molecular Modeling in Heavy Hydrocarbon
Conversions Michael T. Klein, Gang Hou, Ralph Bertolacini, Linda J. Broadbelt, Ankush Kumar,
2005-09-28 In the past two decades, new modeling efforts have gradually incorporated more
molecular and structural detail in response to environmental and technical interests. Molecular
Modeling in Heavy Hydrocarbon Conversions introduces a systematic molecule-based modeling
approach with a system of chemical engineering software tools that can automate the e

mechanistic model of development: Looking Forward Through the Lifespan: Developmental
Psychology Candida C Peterson, 2013-12-17 When a local context really makes the difference... The
new edition of this original Australian text continues to offer the most balanced coverage of theory
and research for Australian students and educators and appeals to students from many
backgrounds. It covers the domains of development including neurological, cognitive, social,
physical and personality. The text is organised chronologically by chapter. Within each chapter
content is organised topically. This structure allows for a degree of flexibility and lecturers can
choose the way they wish to approach the content, whether it is topically or chronologically.

mechanistic model of development: Integration and Optimization of Unit Operations Barry A.
Perlmutter, 2022-06-24 The chemical industry changes and becomes more and more integrated
worldwide. This creates a need for information exchange that includes not only the principles of
operation but also the transfer of practical knowledge. Integration and Optimization of Unit
Operations provides up-to-date and practical information on chemical unit operations from the R&D
stage to scale-up and demonstration to commercialization and optimization. A global collection of
industry experts systematically discuss all innovation stages, complex processes with different unit
operations, including solids processing and recycle flows, and the importance of integrated process
validation. The book addresses the needs of engineers who want to increase their skill levels in
various disciplines so that they are able to develop, commercialize and optimize processes. After
reading this book, you will be able to acquire new skills and knowledge to collaborate across
disciplines and develop creative solutions. - Shows the impacts of upstream process decisions on
downstream operations - Provides troubleshooting strategies at each process stage - Asks
challenging questions to develop creative solutions to process problems

mechanistic model of development: 28th European Symposium on Computer Aided Process
Engineering Stefan Radl, Jiti Jaromir Klemes, Petar Sabev Varbanov, Thomas Wallek, 2018-06-26
28th European Symposium on Computer Aided Process Engineering, Volume 43 contains the papers
presented at the 28th European Society of Computer-Aided Process Engineering (ESCAPE) event
held in Graz, Austria June 10-13, 2018. It is a valuable resource for chemical engineers, chemical
process engineers, researchers in industry and academia, students, and consultants for chemical
industries. Presents findings and discussions from the 28th European Society of Computer-Aided
Process Engineering (ESCAPE) event

mechanistic model of development: Practical Advances in Petroleum Processing Chang
Samuel Hsu, Paul R. Robinson, 2007-01-10 Includes topics not found together in books on petroleum
processing: economics, automation, process modeling, online optimization, safety, environmental
protection Combines overviews of petroleum composition, refinery processes, process automation,



and environmental protection with comprehensive chapters on recent advances in hydroprocessing,
FCC, lubricants, hydrogen management Gives diverse perspectives, both geographic and topical,
because contributors include experts from eight different countries in North America, Europe and
Asia, representing oil companies, universities, catalyst vendors, process licensors, consultants and
engineering contractors

mechanistic model of development: Advanced Nuclear Fuel Technology Jinbiao Xiong,
Yingwei Wu, Ho Jin Ryu, 2022-02-25

mechanistic model of development: Understanding Process Dynamics and Control Mr.
Rohit Manglik, 2024-01-15 EduGorilla Publication is a trusted name in the education sector,
committed to empowering learners with high-quality study materials and resources. Specializing in
competitive exams and academic support, EduGorilla provides comprehensive and well-structured
content tailored to meet the needs of students across various streams and levels.

mechanistic model of development: Understanding Process Dynamics and Control Costas
Kravaris, Ioannis K. Kookos, 2021-04-08 A fresh look to process control. State-space and traditional
approaches presented in parallel with relevant computer software.

mechanistic model of development: Dynamics of Pond Aquaculture Hillary S. Egna, Claude E.
Boyd, 2017-12-14 The culmination of over a decade's worth of research by the Pond
Dynamics/Aquaculture Collaborative Research Support Program (CRSP), Dynamics of Pond
Aquaculture not only explains the physical, chemical, and biological processes that interact in pond
culture systems, but also presents real-world research findings and considers the people who
depend on these systems. This book uses data from CRSP field research sites in East Africa,
Southeast Asia, Central America, and North America to present a complete picture of the pond
system and the environment in which it exists. A thorough study of the principles and practices of
aquaculture, the book reflects the state of the art in pond aquaculture and incorporates recent
advances that have changed the science in the last decade or so. It provides a thorough review of
the many methods, techniques, and ideas that comprise this complex and fascinating area of study.

mechanistic model of development: Digital Twins Christoph Herwig, Ralf Portner, Johannes
Moller, 2021-04-25 This is the second of two volumes that together provide an overview of the latest
advances in the generation and application of digital twins in bioprocess design and optimization.
Both processes have undergone significant changes over the past few decades, moving from
data-driven approaches into the 21st-century digitalization of the bioprocess industry. Moreover, the
high demand for biotechnological products calls for efficient methods during research and
development, as well as during tech transfer and routine manufacturing. In this regard, one
promising tool is the use of digital twins, which offer a virtual representation of the bioprocess. They
reflect the mechanistics of the biological system and the interactions between process parameters,
key performance indicators and product quality attributes in the form of a mathematical process
model. Furthermore, digital twins allow us to use computer-aided methods to gain an improved
process understanding, to test and plan novel bioprocesses, and to efficiently monitor them. This
book focuses on the application of digital twins in various contexts, e.g. computer-aided
experimental design, seed train prediction, and lifeline analysis. Covering fundamentals as well as
applications, the two volumes offers the ideal introduction to the topic for researchers in academy
and industry alike.

mechanistic model of development: The Ecology of Agricultural Landscapes Stephen K.
Hamilton, Julie E. Doll, G. Philip Robertson, 2015-04-07 The latest volume in the Long-Term
Ecological Research series, presenting two decades of research on the sustainability of temperate,
row-crop ecosystems in the Midwestern United States.

mechanistic model of development: Quantitative Systems Pharmacology Erica L. Bradshaw,
Mary E. Spilker, 2025-09-26 Quantitative Systems Pharmacology as a discipline has matured over
the past decade and is being used more frequently in academia and industry; however, dedicated
training programs and courses are limited. This book will provide a go-to educational reference for a
broad audience with topics including: the technology’s history, comparisons to other modeling



methods and emerging opportunities to bring methods together, best practice for implementation
illustrated by real-world examples, and finally a summary of where the technology is headed in the
future.

mechanistic model of development: Encyclopedia of Perception E. Bruce Goldstein,
2009-09-15 The field of perception is devoted to explaining the operation of the senses and the
experiences and behaviors resulting from stimulation of the senses. Perceptual processes such as
recognizing faces, seeing color, hearing music, and feeling pain represent the actions of complex
mechanisms, yet we usually do them easily. The Encyclopedia of Perception presents a
comprehensive overview of the field of perception through authoritative essays written by leading
researchers and theoreticians in psychology, the cognitive sciences, neuroscience, and medical
disciplines. It presents two parallel and interacting approaches: the psychophysical, or determining
the relationship between stimuli in the environment and perception, and the physiological, or
locating the biological systems responsible for perception. Are there any processes not associated
with perception? Surely there are, but the pervasiveness of perception is truly impressive, and the
phenomena of perception and its mechanisms are what this encyclopedia is about. Key Features
Contains 16 pages of color illustration and photography to accompany the entries Offers a varied
and broad list of topics, including basic research as well as methodologies, theoretical approaches,
and real-world applications of perceptual research Emphasizes human perception but includes
ample research because of its importance in its own right and because of what this research tells us
about human perception Written by recognized experts from many disciplines but for an audience
with no previous background in perception—students and members of the general public alike Key
Themes Action Attention Audition Chemical Senses Cognition and Perception Computers and
Perception Consciousness Disorders of Perception Illusory Perceptions Individual Differences
(Human) and Comparative (Across Species; Not Including Ageing, Disorders, and Perceptual
Development) Methods Perceptual Development/Experience Philosophical Approaches Physiological
Processes Sense Interaction Skin and Body Senses Theoretical Approaches Visual Perception

mechanistic model of development: Methods for Wastewater Characterization in Activated
Sludge Modelling Henryk Melcer, 2004-11-01 Mathematical modeling is a useful tool for the design,
analysis and control of wastewater treatment systems. The activated sludge process is one of the
most common processes used in wastewater treatment, and therefore is a particularly important
candidate for the application of mathematical models. In the 1980s, a task group organized by the
International Association on Water Quality (IAWQ) developed a conceptual model of the activated
sludge process, which has become an industry-wide standard for the development of
computer-based activated sludge models. A recent version of the IAWQ model incorporates 19
components, 17 processes, and numerous rate and stoichiometric coefficients. It is difficult and
costly to quantify all of the necessary coefficients for any given application of the model;
consequently, it is important to identify the most critical wastewater and biomass components and
the relevant coefficients to be quantified for the most common uses of the model. It is also important
to provide guidance to potential model users on the use of default and/or estimated values for the
remaining parameters.

mechanistic model of development: Physiology of Growth and Development in Horticultural
Plants N. R. Bhat, Arvind Bhatt, M. K. Suleiman, 2024-09-16 The development of a plant is a
multifaceted, dynamic phenomenon. Due to their immobility, plants respond not only to internal
developmental cues, but also to changes in the prevailing environmental conditions. Climate change
has increased vulnerability in plants due to increasing concentrations of CO2 and other pollutants,
and fluctuations in the growing environment. These changes affect crop growth and productivity
thereby posing a major risk to global food security. Physiology of Growth and Development in
Horticultural Plants contains 22 chapters organized into six sections, beginning with an introduction
on basic concepts of plant growth and development; followed by genetic basis of plant development;
quantification of growth; and sensing and response of plants to various environmental signals. It also
explores plant growth hormones and their role either singly or in combination in controlling various



aspects of plant growth and development, and hormonal regulation of physiological and
developmental processes. The book highlights intricate aspects of growth and development in
horticultural plants with classic examples from the real world. Features - Presents information on
plant growth and development; structure and genetic basis of plant development with quantification
of growth; sensing and response of plants to various environmental signals; and various
phytohormones and their role in controlling aspects of plant growth and development. - Provides key
scientific and technical advances, issues, and challenges in various areas of growth and development
of horticultural plants. - Demonstrates how the response of various plants to internal and external
stimuli can be commercially exploited. Physiology of Growth and Development in Horticultural
Plants encourages the development of new techniques, technologies and innovative practices, and is
an ideal reference for students of advanced plant sciences courses, researchers, and commercial
horticultural practitioners.

mechanistic model of development: 14th International Symposium on Process Systems
Engineering Yoshiyuki Yamashita, Manabu Kano, 2022-06-24 14th International Symposium on
Process Systems Engineering, Volume 49 brings together the international community of
researchers and engineers interested in computing-based methods in process engineering. The
conference highlights the contributions of the PSE community towards the sustainability of modern
society and is based on the 2021 event held in Tokyo, Japan, July 1-23, 2021. It contains
contributions from academia and industry, establishing the core products of PSE, defining the new
and changing scope of our results, and covering future challenges. Plenary and keynote lectures
discuss real-world challenges (globalization, energy, environment and health) and contribute to
discussions on the widening scope of PSE versus the consolidation of the core topics of PSE. -
Highlights how the Process Systems Engineering community contributes to the sustainability of
modern society - Establishes the core products of Process Systems Engineering - Defines the future
challenges of Process Systems Engineering
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mechanistic model of development: Environmental Health Perspectives , 1993
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mechanistic synonyms, mechanistic pronunciation, mechanistic translation, English dictionary
definition of mechanistic. adj. 1. Mechanically determined

Mechanistic - Definition, Meaning & Synonyms | Definitions of mechanistic adjective explained
in terms of physical forces “a mechanistic universe” synonyms: mechanical using (or as if using)
mechanisms or tools or devices

mechanistic, adj. meanings, etymology and more | Oxford English mechanistic, adj. meanings,
etymology, pronunciation and more in the Oxford English Dictionary

mechanistic - Wiktionary, the free dictionary mechanistic (comparative more mechanistic,
superlative most mechanistic) Having the impersonal and automatic characteristics of a machine.
Predetermined by, or as if by, a

Mechanistic - Definition, Meaning, and Examples in English Mechanistic describes a view of
the world where everything can be understood in terms of mechanical processes and interactions.
This approach implies that all natural phenomena can
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