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Question 5: The Relationship Between Science and Engineering
Question 5: How would you characterize the historical relationship between science and engineering? Has it changed over time?
From a historical perspective, both science and engineering have achieved massive advancements as part of the human endeavor to expand the theoretical and practical limits of knowledge. While some view engineering as a form of science, others argue that the distinct elements of the two fields set them apart. Since science is fundamentally concerned with the creation of explanations for the perceptible occurrences in our universe, it can be argued that science forms the foundation for which engineers attempt to demystify the engineering problems that arise in normal life occurrences (Cuevas, 2005). As such, engineering not only applies the universal scientific principles, it is also based on experimentation, induction, and deduction, just like science (Cuevas, 2005). Although present-day academic classifications separate science from engineering disciplines, these two fields are interwoven as exhibited in their connections across history. As seen in Lectures 4 and 5, a historical perspective will reveal that although the relationships between science and engineering have changed over time, the two fields have consistently exhibited a mutually beneficial relationship.
An analysis of ancient history suggests that scientific endeavors existed way before the development of engineering (Grover, 2019). The existing knowledge of human evolution shows that millions of years ago, human beings forged rudimentary instruments to simplify their tasks (Grover, 2019). Across time, the need to adapt better to their environment forced humans to advance their creative and problem-solving capabilities beyond making simple instruments (Grover, 2019). This gave rise to the various stages of revolutions in which people objectively sought to learn more about the perceptible occurrences in our universe (Grover, 2019). These scientific endeavors necessitated investigations aimed at testing the possible explanations for the natural occurrences (Grover, 2019). Subsequently, humans were forced to engage in the objective interpretation of what these possible explanations implied and how they could be applied in various spheres of life (Grover, 2019). One of these spheres included the construction of various structures, which eventually gave rise to the official contemporary understanding of engineering (Grover, 2019). Lecture 4, for instance, reveals the contribution of scientific principles to architectural developments. The subsequent progress in construction was also accompanied by developments in machinery and industrial equipment, further solidifying the place of engineering as a practice (Grover, 2019). Inevitably, these early engineering endeavors applied the existing scientific principles at the time. Nonetheless, they also gave rise to novel scientific understandings and explanations (Grover, 2019). Consequently, while science preceded engineering and laid the foundation for the establishment of engineering, early scientific progress depended on engineering advancements and vice versa.
With the dawn of the 19th Century, academic separations between science and engineering began to take root (Grover, 2019). Within this era, humans intensified their academic pursuits with the establishment of higher learning institutions such as colleges and universities (Grover, 2019). The institutions distinguished engineering from the scientific disciplines, allowing individuals to pursue one or the other as a profession (Grover, 2019). This separation identified engineering as a more practical subject compared to science which focused on the development of theories (Grover, 2019). Nonetheless, the 19th century higher institutions ushered in the role of research in scientific discoveries, thereby leading to the establishment of research laboratories (Grover, 2019). To keep up with the scientific advancements, engineers adopted some of the research methodologies and procedures utilized by scientists (Grover, 2019). Simultaneously, the exchange of information between engineers and scientists became more frequent, with members of the two camps advancing each other’s efforts (Grover, 2019). As such, although the two fields were distinct in academic classifications, they were connected by research and its applications in the institutions of higher learning (Grover, 2019).
The academic separation between science and engineering grew wider as we approached the 21st century. Lecture 5 highlights these academic classifications, whereby modern science is made up of numerous distinct fields of study, all of which have their exclusive aspects yet share some basic features (Grover, 2019). Similarly, modern engineering has several branches with distinct characteristics. An attempt to discover more scientific information in any of the scientific fields of study may lead to an engineering discovery if one tries to use this newly acquired information to advance a piece of equipment that already existed or create a new one (Grover, 2019). Likewise, an engineering pursuit with the primary goal of advancing equipment may lead to a discovery of certain scientific principles that are relevant to one scientific field of study or another (Grover, 2019). Nonetheless, the connection between science and engineering differs in character and intensity across the scientific fields of study (Grover, 2019). For instance, this connection is more intense in aeronautics and computer sciences but less so in traditional mechanics (Grover, 2019). Additionally, the modern forms of learning allow one to simultaneously practice scientific and engineering specialties, making these individuals part of both science and engineering societies. This is an example of the modern connection between science and engineering (Grover, 2019). Consequently, although there have been alterations in the connections between science and engineering across history, the two fields reflect the mutually beneficial relationship between them to date.
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