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Contexts and Contextual Thinking in the Engineering Classroom 
 

Abstract  

Scholarship on sociotechnical integration highlights pedagogical strategies for creating 
connections between technical subjects and their relevant social, cultural, and political contexts 
[1], [2], [3], [4], [5], [6]. This paper takes up a related question, that of context, and its meaning 
and function in engineering education. We focus on the process of developing contextual 
thinking skills among undergraduate students in the engineering classroom.  

Drawing on our perspectives as historians of science and technology, and reflecting our 
teaching practices in schools of engineering and colleges of arts and sciences, we offer three 
strategies for introducing students to contexts and contextual thinking. The first strategy includes 
scaffolding student engagement with material culture of the past through: (a) close collaborations 
with college archives and special collections that provide students with a hands-on experience 
with asking questions of physical artifacts that reflect technical knowledge, such as sixteenth 
century texts on mechanics; and (b) assessments that guide students through the practice of 
“sleuthing” for context, or doing historical research to ask questions about the time, place, and 
experience of, for instance, topographic engineers during the U.S. Civil War.  

A second strategy asks students to sharpen their understanding of engineering work as 
opposed to the context of engineering work through: (a) a course unit on the founding of Indian 
Institutes of Technology (IITs) in post-Independence India, as seen through primary sources that 
reveal the role of engineering in building a new post-colonial state in 1947, pondering how this is 
(in students’ own language) a “political” or “governmental” context of engineering work; and (2) 
a course unit on the relationship between engineering work and the artistic rendering of 
engineering work, for example in pop culture and in films such as “War Games” (1983).  

Our third strategy introduces students to the fields of history of technology, engineering 
studies, and engineering ethics within a single course. These literatures support the development 
of contextual reasoning by offering complementary perspectives: history of technology 
emphasizes temporal and institutional contexts; engineering studies identifies patterns in 
professional practice, such as boundary spanning; and engineering ethics highlights 
responsibility and judgment in specific situations. By developing these perspectives and applying 
them to their own emerging careers, students come to see themselves as situated actors whose 
decisions and opportunities depend on context. 

Taken together, these course units help us engage, together with our students, the role that 
contexts and contextual thinking play in sociotechnical case studies and sociotechnical programs 
of study. 

 



Introduction 

One of the many benefits of teaching engineers in the liberal arts classroom is that we get to 
teach and learn about a wide range of both technical and non-technical (for lack of a better word) 
expertise and experiences. To develop our pedagogical strategies for this, we rely, as do many 
others, on LEES’s vibrant tradition of far-reaching scholarship on sociotechnical integration. In 
this paper, we target specifically the concept and pedagogical practice of “context” and 
“contextualization.” We find that, as we anchor our teaching in sociotechnical integration, we 
deliberately, inevitably, and continuously create connections between technical subjects and their 
relevant social, cultural, and political contexts [1], [2], [3], [4], [5], [6]. 

In 2021, Marie Stettler Kleine et al. [7] offered this crucial insight: “engineering 
educators, ourselves included, tend to view increased contextualization as an improvement to 
engineering pedagogy.” We agree that, as engineering educators, we not only invoke the term 
“context” often, but we have a positive bias: we find, however intuitively, “context” and 
“contextualization” to be positive, productive, and responsible teaching practices and goals. 
Indeed, as Kleine et al. suggest in their title, contextualization may coincide with “virtue.” 

At the same time, there is as much agreement that it is unclear how “context” and 
“contextualization” actually function in our scholarship and the classroom. There have been 
sustained and successful efforts to systematize “context’s” and “contextualization’s” meaning 
and function, and yet there continues to be a sense of eclectic application of the terms and 
widespread relying on intuitive meanings of “contexts” (this holds for us, too). From our 
teaching experience, we find two issues particularly pressing. One is the changing nature of 
invoking context and contextualization within LEES-oriented scholarship in engineering 
education. The other is how, whether, if, or in what way this scholarship makes it into the 
classroom. 

In this paper, we offer preliminary ideas to contribute to this current conversation in 
engineering education. We are concerned with our specific engineering classrooms, but also ask 
about the relevance of these concepts and analytic methods across the field of engineering 
education. Our notion of “context” for this paper will also remain a heuristic, like for other 
authors that we consider, not yet a fully developed concept. 

We first look at a few more distinctions that have recently been drawn by prominent 
scholars in engineering education, and, second, revisit conversations in scholarly disciplines that 
neighbor engineering education, and which have already done for some decades work to 
conceptualize “context.” We also present two more examples of terms that present similar 
pressures on us as the term “context” when teaching engineers in the liberal arts classroom, 
namely the term “technology” itself, as well as the term “technological determinism.” We then 
present our three classroom strategies and draw preliminary conclusions. 

Two Further Distinctions 

We want to point out a few more distinctions that have been drawn by engineering education 
scholars, as examples of the work that has been done around the concept and pedagogical 
practice of “context” and “contextualization.” We also suggest that these may offer guidance for 



members of our field as to the directions in which we want to draw our attention next. The 
distinctions demonstrate the sheer size and complexity of the problem of “context,” but also how 
engineering education scholars, despite this, have managed to come up with sharp and tangible 
ways of explicating and ordering concomitant questions, concepts, and teaching strategies. 

Kleine et al. draw in their article from 2021 [7], quoted above, an opening distinction 
between contextualization and normativity, that is, between teaching contexts, on one hand, and 
providing normative guidance for students, on the other. They break down a range of engineering 
educators’ practices of contextualizing engineering, offer their readers a preliminary taxonomy of 
what different people mean by contextualization, and call for finding a balance in the classroom 
“of contextualization and normativity” [7, p. 3]. The question, which they explore further in a 
subsequent publication [8], is how to bridge the investment in context and contextualization, and 
normative guidance, with the practice of introducing it into the classroom. 

Crucially, they also offer this observation: “despite decades of attempts by researchers 
and educators to situate engineering work and knowledge within a broader context, engineering 
students tend to perceive their profession as narrowly technical and disconnected from society 
and the environment” [7, p. 3]. This, in our view, points once again to a challenge at the core of 
engineering education, namely providing “context,” and to the basic need for continued, 
sustained conversation, and attendant patience, among LEES scholars. 

Matt Wisnioski, a well-known voice in the fields of engineering studies and engineering 
education, demonstrates the size of the “context complex” by drawing our attention to engineers’ 
own contextualization. He distinguishes carefully between historians’, teachers’, or students’ 
contextualizing engineering (such as in our classrooms and our scholarly writing) and engineers’ 
contextualizing themselves and their work. 

Wisnioski’s work on this appeared as an essay in an edited volume in 2015 [9]. The 
edited volume is fittingly subtitled Engineering Education and Practice in Context and is part of 
a prominent book series “Philosophy of Engineering and Technology” published by Springer 
Nature. Wisnioski writes in the first sentence: “Engineers make their own context” [9, p. 348]. 
Contrary to intuitions from history, sociology, or ethics, Wisnioski holds that engineers “have 
used visions of self, society, and technology to remake their world” [9, p. 349]. He draws our 
attention to engineers’ agency, and less to reasoning in the classroom [9, p. 358]. 

This essay of Wisnioski’s also underwent an important and telling journey that requires 
some contextualization. The 2015 version was a reprint from an original that he wrote in 2009. 
The original appeared in an edited volume equally suitably titled Engineering in Context [10]. 
This tells us about how important and versatile Wisnioski’s ideas were and are, but also about the 
varied history in the last twenty or so years of the ways in which scholars, teachers, students, and 
engineers have used vocabulary around the word “context.” 

One other characteristic of this 2009 edited volume is remarkable for us, as it brings us to 
conceptual work on “context” that has already been done since the 1960s in the field of the 
history of science, leading, not least, to the inception of the so-called “new” history of science in 
the early 1980s. The editors of the 2009 volume Engineering in Context state in their 
introduction how they were inspired by another – now famous – volume edited by Barry Barnes 



and David Edge in 1982, titled Science in Context: Readings in the Sociology of Science. This 
volume has long since been a classic, a seminal work from the early days of science, technology 
and society (STS) and the so-called “new” history of science [11]. When the editors of the 2009 
volume Engineering in Context explicate how they aim at “a better understanding of the contexts 
in which engineering activities are situated,” they point to the “larger realm of human activities 
and the culture which surrounds them at the micro, meso and macro levels” [10, p. 5]. This is a 
palpable, if broad, definition of this thing that all of us “context scholars” are dealing with. 
Wisnioski’s essay underwent a journey from the 2000s to the 2010s in the course of which it 
played distinct roles in two disparate anthologies that approach the matter of “engineering in 
context” very differently. 

“Context” in Fields Neighboring Engineering Education 

In fields that are adjacent to engineering education, for example the history of science (as noted 
just above), intellectual history, the philosophy of science, and science education, “context” has 
been used, scrutinized, dismissed, defined, and re-defined since at least the 1950s. One of the 
foremost periodicals in the history of science, for example, which is also a founding journal for 
the so-called “new” history of science of the 1980s, is named Science in Context (established in 
1987, possibly also inspired by Barnes and Edge’s 1982 volume). In 1983, a foundational 
collection of essays in intellectual history was edited by Dominick LaCapra, with the title 
Rethinking Intellectual History: Texts, Contexts, Language [12]. Perhaps the piece that connects 
best the history of science and intellectual history regarding the concern of “context” is the 
famous (and tongue-in-cheek) essay by Peter Burke entitled “Context in Context” [13], [14]. 
Other widely-read pieces on contexts in these fields include Steven Shapin’s “Discipline and 
Bounding” from 1992 [15], Lorraine Daston’s “Science Studies and the History of Science” from 
2009 [16], and Sheila Jasanoff’s “A Field of its Own” from 2010, republished in 2017 [17]. 
There seems to be no shortage of essays on “context” written in a whimsical manner. Apart from 
the one by Peter Burke, see, for example, one by STS scholar Nick Seaver entitled “The nice 
thing about context is that everyone has it” [18]. 

One other important example seems to us the extensive conceptual development around 
the terms “context of discovery” and “context of justification” in the philosophy of science, 
which started in the early twentieth century and to some degree has defined this very field. This 
work was, not least, eventually integrated successfully into the field of science education [19], 
[20]. Debates in the philosophy of science have yielded important insights into the rationality 
and truth value of science and engineering vis-à-vis other kinds of knowledge. This may seem 
rather separate from the questions that LEES is asking about the role of liberal arts in 
engineering education, or that engineering educators are asking about social justice and 
responsible design. However, our research and teaching experience has suggested that it may be 
helpful to try to harness the conceptual work done in fields adjacent to engineering education for 
LEES’s efforts to integrate “technical” and “non-technical” (aka social) matters of engineering, 
and their distinctions.  

What above-outlined debates do have in common with each other is the use of “context” 
as a tool to study the conditions and circumstances under which certain types of knowledge 
(scientific knowledge, engineering knowledge, or ideas in philosophy and social theory) emerge, 
are being explicated, and are being agreed upon. In this sense, “context” is also a foundational 



teaching method in the history of science and technology, a training that all three authors of this 
paper have undergone.  

Terms Other Than “Context” For Which We Experience Similar Pressures and Ambiguities 

There are a few other words for which we at times experience similar pressures and ambiguities 
when using them as teachers and as students, similar to our use of the word “contexts.” This is 
the very word “technology,” as well as the technical term “technological determinism.” Both 
terms, and their difficult use in research and in teaching have been discussed widely among 
historians of technology. Leo Marx’s foundational essay “Technology: The Emergence of a 
Hazardous Concept” asks, for example, how we are supposed to grasp the changes in society and 
culture in the industrial age that prompted the very emergence of the word “technology” (“the 
purported thing itself,” he says). He suggests that those changes brought about awareness of 
novel experiences and phenomena “for which no adequate name had yet become available,” he 
says, and that it was this void that the word “technology” eventually would fill [21, p. 563]. 

A second important example is the term and concept “technological determinism.” Many 
historians of technology and engineering agree that “technological determinism” structures in 
powerful and not always visible ways discussions about the relationship between technology and 
various (social, political, etc.) contexts, inside and outside of classrooms. Ron Kline defines 
“technological determinism” as containing two claims: first, that technology develops in an 
“autonomous manner, determined by an internal logic independent of social influence”; and 
second, that “technological change determines social change in a prescribed manner” [22, p. 
15495]. Kline and others use the word “society” where we in this current paper (and others such 
as [7] and [8]) try the use of the slightly broader term “contexts.” The discussion around 
technological determinism was at its height in the 1970s and 80s, intimately bound up with 
Marxist history and historiography of technology [23, pp. 73–87], [24]. Interest perhaps 
culminated in a conference organized at MIT in 1989 resulting in the by now classical volume by 
Merritt Roe Smith and Leo Marx, eds., Does Technology Drive History? from 1994 [25]. The 
conference itself, and the publication of the concomitant volume, in fact straddled the end of the 
Cold War.  

The viability of the term “technological determinism,” and its connotations, have been 
contested continuously, and the debate around it continues to attract attention and polemical 
commentary [26, p. 681], [27, p. 65]. Historians of technology do use the term “technological 
determinism” for a wide range of purposes, including teaching engineers, and this use does 
evoke - whether intentional or not - fundamental ideas about relations between technology and 
“contexts.” The often polemical and aggressive tone suggests that there is something important 
that the term calls attention to, independently of whether anyone believes in its specific tenets. 
We follow Sally Wyatt here who holds that technological determinism “persists” in analyses and 
linguistic habits, that it is “that model that makes most sense to many people’s experience.” She 
concludes from this that “we cannot ignore technological determinism in the hope that it will 
disappear” and that we must take it more seriously [28, p. 169]. 

Our hunch is that the claims, intuitions, and even the sense of urgency clustering around 
“technology” and “technological determinism” coincide with the issues that we and others are 
trying to understand regarding teaching contexts and contextualization in engineering 



classrooms. To outline our specific contribution to this issue, we will now each give an example 
of one strategy we have used to engage students in context(s) and contextual reasoning in the 
undergraduate classroom. 

Strategy #1: Scaffolding Student Engagement with Context through the Material Culture 
of the Past 

Since 2020, I have co-taught an interdisciplinary first-year course with engineering colleagues 
that integrates the history of technology and engineering with engineering and engineering 
design. This course has an expanded credit footprint. It has six credits, delivering three credits of 
history and three credits of natural science and engineering. Depending on administrative 
priorities, we have had enrollments of either 76 or 152 students. In terms of major background, 
approximately one-third of students are engineering majors and the rest are either majors from 
the College of Arts & Sciences, the School of Management, and the School of Education or 
students who are still deciding on their major pathway. 

The learning outcomes for this course are interdisciplinary and include learning outcomes 
related to history, to natural science and engineering, and to cultural diversity. In terms of this 
paper, I am interested in exploring how learning outcomes and learning goals related to history 
support student engagement in understanding context and contextual thinking. The three most 
relevant learning outcomes on our syllabus related to this process are:   

• Historical knowledge: Students will learn major events and figures in the history of 
engineering and technology since 1800. 

• Engineering and scientific knowledge: Students will learn what engineering is as a 
profession and a practice.  

• Historical methods: Students will gain facility in methods critical to the practice of 
history as a field of intellectual inquiry.  

Here I think about “historical methods” in terms of introducing students to primary sources and 
creating assessments that ask students to analyze these sources and put them into historical 
context. While my history of technology lectures model how this process works, I have also 
created a series of hands-on activities and assessments to create opportunities for students to 
practice historical methods (i.e., participate in context-making).  

Primary Sources as Context: Engaging with Archives and Special Collections 

To complement student work in engineering labs on engineering design projects, I collaborate 
with Boston College’s John J. Burns Library, which houses our institution’s rare books, archives, 
and special collections, to create a unique “History Lab” session for our students. Historians, like 
engineers, need certain tools and facilities to do their work and these tools and facilities can be 
found in the Burns Library. I work with the Head of the Burns Library, the Instruction and Public 
Services Librarian, and the BC Libraries History Liaison to curate materials and design 
instruction for our students.  

Each year, during the second week of classes, the Burns Librarians host our students in 
their reading room. They introduce students to rare books, archives, and special collections; 
curate a wonderful set of material from the collections related to engineering and technology; 



and guide students through the process of interacting with these primary sources. For many 
students, this is the first time they have worked with seventeenth century or eighteenth century 
materials, so it is important to learn how to properly handle the materials and conduct 
preliminary research to identify and analyze them.  

The Burns Librarians scaffolded this engagement in several ways. Students were asked to 
sit at tables with preselected materials that all related to a particular theme (i.e. transportation, 
comics, innovation) and to work as a group to get to know the breadth of primary sources at their 
tables. Students were then invited to act as curators and to select one primary source to focus 
their attention on. The “History Lab Assignment” (Figure 1) guided students through how to 
begin to gather information to understand the specific context of the source at hand and then how 
to engage and analyze it. 

 

Figure 1: This is an example of the History Lab Assignment given to first-year students to guide 
them through the process of engaging with primary sources in the John J. Burns Library archives 
and special collections. 

The Burns Librarians pulled a fabulous range of materials for students to engage with 
including seventeenth-century Latin texts about hydraulics and mechanics [29]; an eighteenth-
century construction manual [30]; and nineteenth-century sources related to electrification [31]. 
They also provided examples of more ephemeral media such as early dime novels [32] and 
subsequent superhero comics [33]. Perhaps most interesting were examples of how our own 
institution’s archives reflect the professionalization of engineering, so correspondence and 



contracts for writing a classroom building in 19011 and a copy of an early computing guide.2 In a 
reflection of our university’s institutional context, students also engaged with government 
pamphlets from Northern Ireland documenting the rapid expansion of coal-powered electricity in 
the 1960s which reflects the Burns Library’s well-known collection strengths in Irish history. 

Student reflections on their use of primary sources in “History Lab” highlighted a sense 
of historical authenticity. Students commented on how they were able to physically touch an 
object, pay attention to its unique qualities, and then use this attention to specificity as an anchor 
in their research and writing. Here is a selection of their responses: 

• Student Group 1: “Primary sources give an authenticity and unique sense of relation 
towards the time period in which they were created. Being able to personally study 
objects/writings from a desired time period reveals history and even a way of life. 
Primary sources aren’t altered by future perspectives or opinions and require the 
researcher to interpret their own conclusion, rather than following the views or another. 
They are the most pure sense of information which gives factual info, and gives your 
work undeniable attention.” 

• Student Group 2: “By making use of primary sources we’re able to gather a really deep 
and specific understanding of what was done and the process that was completed. There 
is no room for inferring or unreliable information. Engaging with them in person allows 
us to better understand that time period. With our document, we’re able to tell that a 
typewriter was used and we’re able to point out where the editor fixed spelling errors or 
entered new information.” 

• Student Group 3: “Experiencing the physical sources help with better connecting with the 
past, and in some ways make its history feel—literally—more significant. From a 
technical standpoint, having a physical source allows access to small details or patterns 
that could have been otherwise overlooked. Seeing some aspects of a physical copy could 
tell about the history of the item’s use as well, not just the content. This makes the 
experience more intellectual and personal, as you encounter not only the content, but the 
history of the object itself.” 

It is impossible not to remark on the awareness of technology and technological change in these 
responses, for instance invoking the use of a typewriter and the notion that physical artifacts have 
their own histories.  

Sleuthing as Contextual Thinking  

After the History Lab experience, students take what they have learned about the specificity of 
primary sources and build on it by applying these skills to a new primary source with relevance 
to the history of engineering as a profession. The “History Project: Nineteenth-Century Primary 
Source Analysis” (Figure 2) asks students to take on the role of the historian and to act a 
historically-minded sleuth to better understand the life and work of the topographic engineer, 
Gilbert Thompson (b. 1839, d. 1909) based on his handwritten diary from the time he served in 

 
1 Recitation Building electric wiring and gas piping, 1911 - 1912, Box: 1, Folder: 39. Thomas Ignatius Gasson, SJ, 
President's Office records, BC-1986-020E. John J. Burns Library, Boston College. 
2 Time-Sharing, approximately 1984, Box: 54, Folder: 13. Boston College publications, BC-2001-047. John J. Burns 
Library, Boston College. 



the Union Army during the U.S. Civil War. What is important about this assignment is that the 
historical materials under consideration are not located in a library or archive but are available 
more widely online to the public thanks to dedicated work in the field of digital humanities. 

 

Figure 2: The History Project assignment invites students to read, transcribe, and analyze a 
nineteenth-century diary written by a topographic engineer. 

Students reflected on the process of doing this kind of historical work. They brought up a 
number of themes related to the felt experience of digging into Thompson’s diary – enjoyment, 
frustration, confusion, and excitement. One of the most striking patterns in their reflections about 
this assignment is that a student felt like a “detective” on the hunt for clues to decode 
Thompson’s life and work.  

• Engineering Student Reflection 1: “I found this experience to be quite challenging at 
times, especially when it came to trying to find journal entries related to engineering, 
since Thompson’s handwriting was not exactly easy to read and his journal spans several 
years. Through this process, I learned that history is complex and not always 
straightforward; it requires thoughtful analysis to connect topics that might seem distant 
upon first glance, but are really related in some shape or form, like drawing and 
engineering. Throughout the project, I was fascinated by Thompson’s writing. Even 



though words weren’t always clear, he seemed to get his point across or express the way 
he was feeling very well, which, like I said previously, makes sense being that his job 
required him to be very descriptive, but I was still surprised. During this process, I gained 
insights into the evolution of the role of the topographical engineer, Thompson’s role in 
the Union Army during the Civil War, and how to read and analyze a primary source in 
the larger context of history and engineering, which I hope to continue to improve on 
throughout this course and the rest of my time in college.” 

• Engineering Student Reflection 2: “I quite enjoyed the physical transcribing aspect of this 
project. I felt more connected to the work I was doing as I saw the primary source first 
hand. Thompson’s admiration and attitude towards his life was enlightening. Deciphering 
his handwriting and researching more about the specific things he mentioned, such as 
“John Brown’s Song”, was also enjoyable. I went off on tangents in pursuit of such facts, 
but through this I delved deeper into the time period Gilbert Thompson lived in. This also 
educated me on how to utilize the primary sources in data bases available to the public.” 

• Engineering Student Reflection 3: “I had a love/hate relationship with conducting this 
research. On one hand, I enjoyed learning directly from primary sources because I had 
actual proof from a historical document. However, primary sources were much harder to 
understand than secondary sources, because I was the one drawing conclusions. I thought 
Thompson’s entries were very interesting– it was cool just to know what someone living 
in 1862 was thinking. It was also interesting how intertwined Thompson was with the 
war as an engineer. This project definitely gave me a newfound appreciation for 
historians and the way they decipher historical documents.” 

• Engineering Student Reflection 4: “This process of researching was very interesting and 
also somewhat tedious. I enjoyed looking through the old records, trying to find 
information in old government records about Thompson’s life. It felt like I was a 
detective piecing together the story. What I did not enjoy was having to transcribe that 
journal. I didn’t really know how to read cursive handwriting before this project. 
Thompson’s handwriting in the field didn't help either. But after a long time squinting at 
[the] computer screen, I think (more so hope) I managed to decipher enough of it to get a 
good grade.” 

Taken together, these assignments encourage students to think about what materials we use from 
the past that help us understand the experience of people living in times and places unlike our 
own and the process that we as historians use to put those materials into legible contexts. 
Contextual thinking, as Engineering Student 4 notes above, ideally takes “a long time.” Thus, in 
many ways, contextual thinking is experienced as a process that takes time and dedication.  

Strategy #2: Distinction-Drawing as Contextual Thinking in Classes on “Engineering 
Cultures” 

For the last twelve years, I have taught at various schools and in various versions a class called 
“Engineering Cultures,” which was first developed about two decades ago at Virginia Tech by 
Gary Downey [34], [35, pp. 47–56], [36, pp. 136; 203]. It has since then been widely known and 
widely taught among historians of technology and scholars of engineering studies. The course is 
now part of the curriculum in a range of undergraduate majors at schools such as the Colorado 
School of Mines, the University of Pennsylvania, the University of Virginia, Penn State 
University, Drexel University, and Purdue University. I teach a version of it in the College of 



Arts and Sciences at a large, private research university in the Northeast in both seminar form 
(up to 35 students) and lecture course form (up to 140 students). I usually have no control over 
the format or size in which I teach this class in any given year. 

In the class, students and I try to understand the kinds of attributions that we and others 
make about what counts as engineering, and what counts as context of engineering. We discuss 
in particular how we experience our attributions’ appeal, function, validity, and effectiveness in 
varying situations. We do not sort distinctions into correct and false ones. Rather, we try to come 
up with a preliminary typology that helps us grasp whether and how we distinguish engineering 
from “everything else.” The typology is not set in stone as regards student responses and learning 
outcomes: it actually changes from year to year in which I teach this course. 

One important experience in this class comes from the fact that it typically attracts many 
pre-medical students. An obvious distinction, therefore, that becomes an ongoing theme in the 
classroom is that between engineering and the work of experts in medical fields. Students often 
approach the specific question of engineering expertise versus medical expertise with a strong 
need to distinguish the two. Engineering expertise is technical, sometimes profit-driven, they 
point out, and there is a complementary need on the students’ part to express at least a wish, or a 
societal and policy goal, to have medical expertise be more closely connected to non-technical, 
that is, social, matters, and separate the realm of medical work and care from the supposed 
pressures of profit-making.  

A major benefit in my teaching from bringing in these matters is that, when specifically 
engineering and medical professions are involved, students are more inclined than with other 
topics to speak. They speak about their personal and familial experience, their pre-med studies 
and pressures, their professional goals, their parents’ or grandparents’ experiences who have 
worked in technical or medical fields (surprisingly often connected with experiences of 
migration and displacement), and they sometimes are able to make explicit that their own or their 
parents’ wishes for them and their profession is connected to what we refer to as “context,” i.e., 
social status, meaningful pursuit of life, comfortable salary, or family traditions. I often take 
advantage of this topic and my experience that it is more relatable to students’ experiences than 
many others, to stimulate conversation among us. 

My own understanding of contextual reasoning, furthermore, involves specifically an 
ability to scrutinize distinctions – both ad hoc and methodically – between engineering itself and 
contexts of engineering. My strategy in the classroom therefore is to ask students (and myself) 
what does, and does not, count as engineering for us, and what does, and does not, count as 
context of engineering for us, and whether we can we come up with observations about when, 
how, and why we draw these distinctions. 

In the classroom, I also often rely on the fact that the very process of distinguishing one 
thing from another is an eminently distressing issue in the field of philosophy, and has been since 
the field’s inception. One prominent debate, with relevance to engineering education, emerged 
just after the horrors of World War I in Europe: efforts to distinguish science from pseudoscience. 
In some ways, this was also the beginning of the very discipline of philosophy of science. Karl 
Popper aimed to distinguish first in 1919, and then in more detail in the grim times of the early 
1930s, between empirical-scientific statements and those of metaphysics. He also lived in exile 



from 1937 for his whole life. Since then, this distinction has gained steady prominence as the so-
called “demarcation problem” [37], [38]. 

I select three examples of class units in my course “Engineering Cultures,” in which we 
practice drawing distinctions between engineering and contexts of engineering, and talk about 
the what, where, when, and why of our distinction-drawing. My first example is one about the 
founding of Institutes of Technology in post-Independence India (so-called “IITs”), for which we 
explore texts about the role of engineering in the building of a new (post- and de-colonial) state 
in 1947. The texts include primary sources from nineteenth-century British India concerning 
parliamentary initiatives to found an engineering school, primary sources from the mid-twentieth 
century about the Indian Independence movement under the aegis of Mahatma Gandhi, 
secondary sources from scholarship in business and finance, and scholarship in the history of 
technology [39, pp. 13–15, 265–271, 311–315], [40, pp. 1–25], [41], [42], [43], [44], [45]. 

Students often refer to this type of context of engineering and engineering education as 
“political” or “governmental.” In class discussion, our distinctions between “engineering itself” 
and “political context of engineering” usually become more and more difficult to draw: the more 
closely we look at a specific distinction, the less we find it to be self-evident or easily agreed-
upon. As a result, we refine further and further the characteristics that we ascribe to the work of 
engineers and to that of political and social leaders, in an effort to keep them distinct from each 
other. This exercise in itself - practicing the drawing of distinctions - yields learning results in 
this class in the form of students’ witnessing and tracking the process of this analytical practice 
together with the resulting agreements and disagreements.  

Both the matters of social justice (as famously taught through Mahatma Gandhi) and 
those of political and professional autonomy (for engineers and beyond) are topics that generate 
especially lively activities of boundary-drawing in the class and subsequent challenges of this 
boundary. Like any other question, boundary-drawing is always already contested, which, in the 
words of a historian of math education, merely means that we are reasonable people: Chris 
Phillips famously said in The New York Times that “[r]easonable people can and will disagree 
about it” [46]. I assign his op-ed early in the class, usually to great enthusiasm. 

My second example is artistic work, a very different type of context. We ask specifically 
about the relationship between engineering and artistic representation of engineering, for 
example in pop culture and in film. I use the film WarGames from 1983 (Figure 3 through 5). In 
it, protagonists such as teenagers, engineers, elected officials, and military officers, encounter 
each other and negotiate boundaries between different kinds of expertise and authority. This 
happens under the threat of a nuclear first strike. The material includes the film itself, and ample 
time in the classroom for viewing passages one by one, scholarly literature from media studies 
on “teenaged technologies,” scholarly literature from cultural studies on the figure of the hacker, 
reading on the film’s director John Badham, and from general media studies about narratives in 
popular culture [47], [48], [49], [50], [51]. 



 

Figure 3: The 1983 movie “WarGames” depicts “teen-aged” technologies in the early 1980s: 
how is the emergence of the personal computer visualized in film? 

 

Figure 4: The 1983 movie “WarGames” also illustrates the Cold War on a “massive screen,” 
visualized on a national and global scale. 

 



 

Figure 5: The 1983 movie “WarGames” depicts decision-making about launching nuclear 
missiles, featuring men of a very different age group and status compared to other parts in the 
film where the main actors are male teenagers and hackers. 

What brings these two class units together is a third unit that introduces students to the 
debut novel by Chetan Bhagat from 2004, Five Point Someone: What not to do at IIT. It is set on 
the campus of an IIT, named among the most prestigious engineering schools in India, and 
follows three protagonists, all of them are men and students on that campus. The novel brings out 
in numerous episodes the contradictions, pressures, and disappointments of everyday life of 
engineering students. It was made into two films, one in Tamil/Kollywood, one in 
Hindi/Bollywood. We watch the Bollywood loose adaptation called 3 Idiots (Figure 6) and 
discuss on the basis of the two art forms - novel and film - engineering education and its contexts 
[52], [53]. 



 

Figure 6: Bollywood film “3 Idiots” (2009), set on the campus of an elite Indian Institute of 
Technology (IIT). 

Outcomes of this class, for both seminar form and lecture course form, include detailed 
records that we keep in the class about our efforts of distinction-drawing, the disappearance and 
reappearance of boundaries between engineering and context of engineering, a set of carefully 
curated examples of types of contexts (such as political, social, artistic, ethical, demographic, 
cultural, linguistic, etc.), and outlines of the kind of “contextual thinking and reasoning” we have 
engaged in during the class, and what materials and ideas have provoked us to do so. 

One other typical outcome of these three class units is an emerging appreciation on the 
part of students for material from film studies and literary studies. If they have been in a position 
to take classes at our university’s communication school, or literary studies, media studies, or 
area studies departments, they appreciate recognizing this material and accompanying questions 
in the class. If this is their only class in which they have exposure to pop culture and art and its 
interpretation, they usually embrace it in due course and find opportunity to interpret it using 
questions about context and contextual reasoning.  

Like questions of context, social justice, or politics, the practice of, and reflection on, 
distinction-drawing trains critical thinking in the broadest sense, of both teachers and students. It 
makes us aware of the always limited reliability of our reasoning capacities, and it has the 
capacity to destabilize very effectively received assumptions about the world and about us as 
subjects. This lines up with academic disciplines that have emerged in the past 100 years, and to 



which scholarship in engineering education has connected since its inception. As such, the rather 
old-school philosophical problem of demarcation reemerges in the engineering undergraduate 
classroom, and helps teach the general potential of destabilizing any set of received notions or 
narratives.  

Strategy #3: Seeing Context in Secondary Sources Across the Fields History of Technology, 
Engineering Studies, and Engineering Ethics 

A third strategy starts from the premise that we can help our engineering students perceive 
themselves in context: as beings in history who work through institutions that have evolved over 
time; as soon-to-be early-career professionals who will build their own networks and span 
various boundaries; and as moral agents whose professional decisions will have different 
consequences for different groups of people. Here I present the strategy I used in redesigning a 
course, “Culture of the Engineering Profession,” at my university. That strategy is to introduce 
undergraduate students to three fields of inquiry—history of technology, engineering studies, and 
engineering ethics—within a single course. The writings of humanists and social scientists 
together teach us, instructors and students, to see our own evolving roles in the history of the 
global engineering profession. 

In 2024, I had the opportunity to substantially revise the course, which has an enrollment 
cap of nineteen students. With such a small group, it is possible to create a seminar-like 
experience in which students read broadly, discuss what they are observing, and pursue their own 
interests under the guidance of both the instructor and their peers. I used this opportunity to 
introduce students to three fields—history of technology, engineering studies, and engineering 
ethics–rather than just one. They each tell us something different about engineering culture. I 
understood that few, if any, undergraduate courses in the United States try to introduce students 
to all three of these fields in one semester. But I also knew that many of my students’ curricula 
were so tightly structured that they would either encounter these fields here, in my course, or 
potentially not at all during their undergraduate education. My guiding question became: what 
might upper-level undergraduate engineering students learn if they were introduced to all three 
fields in a single semester? 

The answer, I now see, is that students would enhance their contextual reasoning. By 
studying engineering in context, whether through the disciplinary lenses of history of technology, 
engineering studies, or engineering ethics, students could turn these three lenses back upon their 
own life to ask:  

• How am I situated in history?  
• How much of the findings of sociologists and other engineering studies scholars might 

apply to my own budding career?  
• How am I, through my training and aspirations in engineering, a special kind of moral 

agent with my own set of duties, virtues, and choices that have consequences?  

So much of what we read, so many discussions held, so many questions asked, all pointed to the 
initial answer, “it depends [on context].” 



While students can learn something different from each field, learning outcomes are 
mutually supportive, each strengthening a different kind of awareness. History of technology can 
train students’ temporal and institutional awareness: each part of the engineering profession 
emerged in a specific context and has evolved as an institution. Engineering studies, meanwhile, 
trains organizational and interactional awareness by framing engineers as boundary spanners 
whose communication and coordination activities influence their careers and projects. And 
engineering ethics trains normative awareness, alerting students that they will need to navigate 
through specific contexts while growing or sustaining their professional responsibilities and 
virtues. These are just some of the capabilities and opportunities opened by these fields that we 
educators can draw from. In what follows, I will narrate each part of the course as students are 
introduced to these fields in sequence. 

History of Technology Can Depict Engineers-in-Context and Reveal Patterns from the Past 

I begin the course by mapping the origins of the global engineering profession using Erik van der 
Vleuten, Ruth Oldenziel, and Mila David’s Engineering the Future, Understanding the Past: A 
Social History of Technology (developed for engineering students at Eindhoven University of 
Technology in 2018) [54]. The book provides a broad context for engineering practice in terms 
of both time and global scale, and it is written explicitly for an engineering audience. Its core 
premise is that engineers never work in a vacuum; they work in contexts, and historians of 
technology analyze those contexts to explain behaviors and outcomes.  

This course must fulfill ABET’s ethics requirements for my engineering students, and so 
even this module encourages students to consider past engineers’ choices, many of them moral. 
There have been increasing efforts to formalize historians’ tracing of our actors’ moral contexts. 
For example, Jan Goldstein has proposed that historians analyze the “moral field” of our 
historical actors, just as Michael Faraday, James Clerk Maxwell, William Thomson, and other 
physicists developed the “field” concept in the mid-nineteenth century to explore 
electromagnetic force [55]. Motivated by such ideas, I assign the text first in order to 
immediately foreground how and why context matters to all engineers, past and present. 

The book helps students develop contextual thinking in two ways. First, as our definition 
of contextual thinking in the introduction implies, studying historical actors encourages students 
to attend to timing, place, and lived experience as factors that shape perspective. Second, the text 
repeatedly invites students to move between the general and the specific by asking: is this case 
part of a broader pattern? 

The authors begin by explaining the conditions under which the engineering profession 
emerged, situating its rise in the nineteenth-century “Age of Promise,” when many across Europe 
believed technology could solve a wide range of social and economic problems. The profession 
emerged amid significant optimism, and early engineering societies often envisioned themselves 
as leaders of a technological revolution. At the same time, the chapter shows that engineering has 
always been entangled with social aspirations and political projects, and that optimism could 
easily slide into naïveté. 

The course then follows the book’s narrative by asking how technological promises led to 
crises, including the world wars of the twentieth century. Here, the authors introduce four 



recurring mechanisms through which technological dreams may turn into nightmares: 
repurposing (peaceful technologies are adapted for war), dependence (systems fail once societies 
rely on them), gradual drift (slow, unintended, often invisible harms accumulate), and crisis 
response (short-term solutions create new long-term problems). These are not predictions, but 
historically grounded patterns distilled from multiple case studies. Because such mechanisms 
recur, learning to identify them is a first step toward recognizing when similar dynamics may 
shape engineers’ own contexts and, therefore toward attempting to prevent their recurrence. 

Finally, the book turns to how engineers and societies responded to twentieth-century 
crises. After the Second World War, many societies embraced technocracy, including the linear 
model of innovation and systems thinking, as approaches that promised expert control over 
complex sociotechnical systems. Yet these approaches often marginalized users and affected 
communities. Often, they concentrated benefits to certain groups over others. From the late 
1960s and 1970s onward, participatory approaches gained prominence in many settings as 
institutions and publics demanded a greater role in shaping technological development. Van der 
Vleuten and his coauthors conclude by reflecting on the early twenty-first century “grand 
challenges” articulated by engineering academies and societies across Europe, the United States, 
and China. The authors argue that engineers will need to blend and balance technocratic and 
participatory approaches. The overarching lesson for students is that contextual reasoning—
recognizing which approach fits which situation, and with what tradeoffs—is now more central 
than ever to the engineering profession. But the book also encourages students to put themselves 
in the shoes, so to speak, of past actors, from the optimistic engineers, such as Michel Chevalier, 
who believed that railroads would foster global peace, to the members of engineering societies, 
such as the Verein Deutscher Ingenieure in Nazi Germany, who were intimidated into 
cooperating with authoritarian regimes. 

Engineering Studies Can Apply Social Scientific Insights to Engineering Practice 

If history of technology trains students to notice patterns across time, the field of engineering 
studies can help them recognize patterns in today’s workplaces. Engineering studies is a 
multidisciplinary field of inquiry and a subdiscipline of science and technology studies (STS) 
that is more focused on the institutions and professional practices of engineers as a social group 
[56]. If history of technology asks students to think through dozens of examples, engineering 
studies scholarship offers us mental models for discerning general professional behaviors. After 
framing the course with a survey of the history of technology, I introduce students to the idea of 
boundary spanning, a sociological framework for understanding the roles played by engineers. 
Then we read more specific advice for how to carry out this boundary spanning in practice. 
Students can weigh the advice to recognize what is most relevant to their own situations. 
Students can also save relevant sources they can later revisit, as their contexts shift in their early 
career. They might come to view an article or book that seemed irrelevant when they were a 
student as suddenly relevant in their early career. 

The idea of engineers as boundary spanners encourages students to be mindful of context, 
since engineering work routinely involves spanning boundaries of expertise, organization, and 
culture that change over time and vary with place. To develop this idea, students read Brent K. 
Jesiek et al., “Performing at the Boundaries: Narratives of Early Career Engineering Practice” 
[57]. This article carefully defines boundary spanning and then examines the boundary-spanning 



practices of early-career engineers using interview data collected around 2015 from twenty-
seven engineers working in manufacturing. Three of these engineers are presented as illustrative 
cases. 

Jesiek and his coauthors ask what kinds of boundary spanning early-career engineers 
experience in their daily work. They identify five particularly important activities: building and 
maintaining networks, communication, coordination, information and knowledge management, 
and representing and influencing. These activities recur across several types of boundaries, 
including job roles and expertise, knowledge domains, organizational structures, individual 
characteristics such as gender and race, and time and space. 

The course complements this sociological perspective with practical advice drawn from 
James Trevelyan’s Learning Engineering Practice, first published in 2021 and revised in 2025  
[58], [59]. Trevelyan has distilled, from his long career as an engineer, from interviews 
conducted over decades, and from his familiarity with the field of engineering studies, valuable 
lessons for engineering educators and students. I will highlight two of them here.  

First, Trevelyan argues that engineers must continually hone and practice their habits of 
critical perception. His emphasis on the role of perception builds upon Bernard Carlson’s claim, 
shared at an ASEE conference in 2003, that representation is a central aspect of engineering 
work: “engineers gain insight into the material world by representing it using pictures, numbers, 
words, and computer simulations” [60]. An engineer’s perception is enhanced through listening, 
reading documents, reading people, and “seeing” creatively within organizational contexts. 

Second, Trevelyan emphasizes the significance of coordination, the set of practices that 
enable engineers to manage large technological projects. Coordination is at once technical and 
social and is one of the primary means through which engineers generate value for users, 
enterprise, and society [61]. Indeed, neither perception nor coordination fit neatly within 
engineering educators’ common distinction between technical skills on the one hand, and the 
social, “soft,” communication, professional, or management skills on the other. Skills of 
perception and coordination, in Trevelyan’s account, are regarded as the most important 
competencies for engineers, forming the foundation for collaboration and influence, as well as 
enabling engineers’ ideas to be transformed into reality. 

Engineering Ethics Can Foreground Responsibilities, Virtues, and Consequences in Context 

If engineering studies scholarship reveals the work practices of coordination, perception, and 
boundary-spanning, engineering ethics asks students to explore the limits and potential of their 
own moral agency. The course introduces students to the enduring and ongoing debates in 
engineering ethics, curated through Deborah G. Johnson’s Engineering Ethics: Contemporary 
and Enduring Debates [62]. Students may never encounter the specific dilemmas discussed in 
the engineering ethics literature, such as whistleblowing, but they need to be aware that such 
situations are possible within engineering cultures. The existence of whistleblowers, moreover, 
reveals much about engineering culture in particular national and organizational contexts. Older 
cases, such as the Challenger disaster, illustrate how engineering culture has evolved, while more 
recent cases, including Dieselgate and Theranos, shed light on contemporary strategies that 



corporations use to circumvent regulations and the pressures and incentives faced by engineers 
working for such corporations. 

Within this final part of the course, students learn to think about codes of ethics not 
simply as rules to be followed, but as statements that uphold the profession’s reputation. Codes 
are also resources that engineers can cite if they ever need to resist unethical demands from 
employers. More generally, students are encouraged to see ethical frameworks such as 
deontology, consequentialism, and virtue ethics as aids to thinking rather than prerequisites for 
ethical judgment. I emphasize that ethical reasoning does not require mastery of philosophical 
frameworks. What matters more is how frameworks might aid intuition in specific contexts. An 
example that illustrates the role of frameworks in enhancing intuition and contextual thinking is 
the “ethical cycle” articulated by Ibo van de Poel and Lamber Royakkers in 2007 [63]. 

Other debates also help students practice contextual reasoning. Discussions of 
whistleblowing prompt students to ask why whistleblowers exist, whether whistleblowing is 
always reasonable, and whether it can sometimes be seen as traitorous. Johnson also asks 
whether “rotten apples” or “rotten barrels” are responsible for technological mishaps. This debate 
encourages students to question their assumptions: some students might overwhelmingly expect 
that disasters are caused by individuals, while others may believe that organizational culture is 
almost always to blame. But in each debate, whether over codes of ethics, whistleblowing, or 
technological disasters, students are repeatedly brought back to the same conclusion: the answer 
depends on context. 

The Benefits of Reading Across Three Fields 

Students who begin thinking about the history of technology, engineering studies, and 
engineering ethics can learn some of the prime examples, major synthetic claims, and enduring 
questions of three mature and active fields of inquiry devoted to analyzing engineering from the 
perspective of the humanities and social sciences. My goal is to provide students with lots of 
examples from the past, as well as an introduction to the disciplines and methods that scholars 
have used to structure our understanding of engineering history, culture, and ethics. Some 
examples will resonate with certain students, other examples with others. But the takeaway is 
that there are several ways, not just one, to study engineering as a human activity. Similarly, each 
student may gravitate toward one field and its methods over others. My own current approach 
needs revision, particularly to introduce students to the work of anthropologists. 

The strategy outlined here, of reading secondary sources that introduce undergraduate 
students to the fields of history of technology, engineering studies, and engineering ethics, may 
vary in how it can be implemented into teaching, given educators’ own institutional contexts, 
other obligations, and other teaching strategies. Yet the strategy illustrates how the three fields 
can work together to emphasize contextual reasoning in engineering education. I believe there is 
as much opportunity for educators as there is for students in the growing awareness that these 
literatures exist and can be brought into the classroom. 



Conclusion 

We would like to return to our framing ideas about the emergence of terms like “context” and 
“contextual thinking” (as well as “technology” and “technological determinism”) in fields 
adjacent to engineering studies and to take a step back and think more broadly about what it 
means for the three of us to be thinking and writing together about strategies of bringing contexts 
and contextual thinking into our classrooms. 

 In this paper, we have been grappling with a compelling problem of scale in terms of 
context and contextual thinking. We were all trained in the history of science and technology, in 
fields in which scholarship focused on context and contextual thinking contributed to realigning 
a field of study away from internalist analyses and toward the interplay between technical 
knowledge and society. When we think about our interest in context from this vantage point, it is 
a way of acknowledging our own socialization in a changing academic field of study [15], [22].  
Recovering context in service of understanding the social dimension of science, technology, and 
engineering has resulted in excellent and thought-provoking work in our field. 

From our perspective as teachers in the engineering classroom, the question, as invoked 
above by Kleine et al. [7], [8], is how to translate our interest in context/contextual thinking as a 
scholarly infrastructure into the undergraduate classroom in which many other priorities, 
experiences, goals, outcomes, and assessments come into play. While this is a simple 
observation, it is unsurprising that our three pedagogical strategies all emphasize the importance 
of “text" – reading a text, examining film as a text, sorting through text(s) that have relevance to 
our students’ lives. We hope that choosing the right “text” for the right engineering classroom 
will motivate students to think about engineering in context and engineers within their own times 
and places. Focusing on context and contextual thinking—through in part identifying the “texts” 
we can interrogate with our students in the classroom—creates the space to deliberately examine 
exemplary texts, films, sources, etc. We share the commitment that focusing on a text, sitting 
with it through reading or watching, is important for learning, analysis, and conversation. 

Despite similar training and expertise, it is interesting to note the differences in our 
strategies in the classroom. Strategy #1 might be considered taking a radical primary source 
approach to contexts and contextual thinking. It invites students to physically open old books, 
sift through archival file folders, and flip through colorful ephemera in a library and then to do 
that work at a more sophisticated level using a range of digital humanities tools. In this approach, 
contextual awareness happens through the process of interacting with defined primary source 
material. Strategy #2 offers a different slice into the historical record by asking students to 
consider not just individual sources but how engineers as a social group have been rendered 
within particular social, cultural, and historical contexts and the ways in which that group can be 
categorized, analyzed, and destabilized given what we know about the past and the present. In 
this case, following engineers across political boundaries and/or onto the silver screen 
illuminates both the presence of the engineer as a social category and the unexpected ways in 
which this category continues to need shoring up. Strategy #3 might be considered a radical 
secondary source approach to contexts and contextual thinking in its focus on reading across the 
fields of history of technology, engineering studies, and engineering ethics. These fields map 
how scholars have interpreted the engineering profession, and this approach invites educators 
and students to explore that map together. In this approach, contextual awareness develops as 



students learn cases and examples, identify patterns, develop new perspectives, and apply those 
perspectives to discern their own contexts. Across these strategies, our interest in contextual 
thinking remains consistent while our choice of texts varies. 

To acknowledge our current context(s), we recognize that both scholarship in our fields 
and the experience of teaching in the undergraduate engineering classroom are being informed 
by often rapid transformations in technology and society. We are writing this during a spring in 
which generative AI tools and their influence on society are of great interest, from their influence 
on higher education to their impact on military technology deployed in global conflict zones. 
While these technologies and contexts are not at the center of this paper, they are part of our 
broader interest in attending to the practice of context-making as central to what the liberal arts 
tradition can contribute to the engineering classroom.  
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