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A technological literacy approach to introduce and teach the impact of 

engineering throughout the human history 

 

Abstract 

 

This paper provides a possible approach to introduce and teach impact of engineering to non-

engineering students with a focus on the technology and engineering aspects.  One effective way 

to enhance technological literacy is to offer classes that will introduce, explain, discuss, and 

enhance students’ knowledge about engineering and the impact of engineering on the society.  

There are many effective classes that are offered in history and philosophy schools such as 

history of science, history of technology and related areas.  However, this paper focuses on the 

impact from the technologist perspective.  The paper introduces the general premise for such a 

class and provides different models to review the impacts from historical and technological 

developments.  For instance one could focus on water, construction and road development, 

medicine, weapons, tool making, and other venues of introducing the subject.  The paper 

introduces effective approaches to offer the class and reviews the impacts of engineering and 

technological developments through focusing on one of the topics. In order to help future 

developers, this paper defines the topic and discusses how focusing on each topic enables the 

class to show the impacts throughout the human developments and eras.   

 

Introduction  

 

Technological literacy serves many purposes in enhancing a non-engineering student’s 

education. Many students are interested in learning how various technologies work that they may 

encounter in their future careers. Other students intend to work with engineers and pursue a 

greater appreciation and practical understanding of the responsibilities of their future co-workers. 

A significant purpose of technological literacy is to enhance the understanding of technological 

impacts, allowing for better decision making and understanding of the many externalities of 

technological advancements. To teach this concept to non-engineering students, we propose a 

process utilized in the Fall of 2009 in E ST ***at ********* University. This approach focuses 

on student interest and explores different topics that introduce the impacts of engineering 

throughout human history.  

 

Current Approach to Technological Literacy 

 

Current classes that teach the concept of technological literacy in collegiate education appear to 

focus either on a philosophical discussion of technology or the historical development of 

technology. This is evident through experience in the university setting regarding available 

courses as well as through relevant research.  

  Each of these approaches has its benefits. Focusing on the historical design and evolution 

of certain kinds of technology allows students to develop an understanding and appreciation of 

the origins of technology and fundamentally asks how technology works and why it developed in 

the way it did. Technological philosophy courses encourage students to question technology, its 
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moral and ethical purposes, and how technology fits within society. Both approaches have 

proven valuable in the field of technological literacy.  

 

 

Course Overview 

 

This course is innovative in both the content and the curriculum design. The content combines 

the conventional approaches of philosophy and history to address the whole picture of 

technology. The intent is to develop an overarching understanding of technology that identifies 

not only the who, what, where, and when of a technological innovation through historical lessons 

but also addresses the why and the how of a technology’s impact on society through 

philosophical discussion.    

 

As well as utilizing two fields of thought on technological literacy, this course heavily 

emphasizes a curriculum design of personal relevance. The concept of personal relevance in 

classroom education is not drawn upon often, though students with personal motivations and 

goals in their learning may embrace the individuality and find more meaning to their education1. 

Technology is a vast topic that may overwhelm and discourage students unless addressed in a 

way that is meaningful. The personal relevance approach encourages these students to identify 

their specific goals and tailor their learning to areas that will benefit them in the long run. The 

specifics of this approach in this class will be discussed later.   

 

The course outline may be divided into a discussion of content and a discussion of curriculum 

design. The content of the history of technology and the philosophy of technology concepts were 

both addressed through weekly reading assignments and discussion.  Personal relevance was 

encouraged throughout, though it is primary addressed through the paper and presentation 

portion of the course. Each of these areas will be discussed individually. 

 

Assignments and Discussion  

 

The history of technology and the philosophy of technology concepts were both addressed in this 

course through assignments and class discussion days. The course met twice a week and students 

would typically receive an assignment each day that would be discussed the next class period. At 

the beginning of the semester, the students and instructor dedicated a class period to discussing 

potential topics to cover for the semester. To identify topics that would be most interesting and 

practical to non-engineering students, the class began by discussing a paper from a previous 

student that identified several possible subject areas to explore. These subject areas were 

primarily military technologies suggested due to the student’s personal interests, and from this 

student’s suggestions the class determined that understanding the impacts of technology would 

be most beneficial if students had personal interest in the subject matter. The specific 

technologies and technological issues to cover in a class on technological literacy can change 

depending on the students’ interests as well as what the current popular technologies are in 

society. For the Fall 2009 class, students recommended the class explore engineering innovations 

of the ancient civilizations of Greece, Persia, Rome, and Egypt, read texts on education in 

technological literacy, and explore the lives and innovations of inventors and scientists such as 

Henry Ford, Thomas Edison, and Nikola Tesla. The assignments explored these areas through 
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different media sources, including book chapters, journal articles, and parts of documentaries. 

For example, several assignments related to the engineering innovations of the ancient 

civilizations included documentary portions from the Building an Empire series from the History 

Channel.   

 

For each assignment, a student was chosen to lead discussion the following class period on the 

subject matter. All students were expected to be prepared to discuss the material. This included 

reading the assignment and taking notes. The selected student would prepare a summary, 

discussion points, comments, and any particular questions the student had about the material. 

Though this material did not have a page length requirement, it was typically 1-3 pages.  This 

encouraged accountability on the part of the student but also on his or her classmates, as the 

student would have the freedom to call upon a classmate for discussion or commentary. This 

particular approach of assignments and discussion days was best suited to expand the students’ 

knowledge of the historical events surrounding technology, as it provided the structure of reading 

and writing familiar to many college classrooms.   

 

This approach also followed the personal relevance concept in curriculum design. Personal 

relevance in technological courses encourages inquiry into technology, not just a recitation of 

facts or concepts
1
. The intent of the assignments was to provoke thoughtful discussion that did 

not necessarily follow a specific outline of questions or facts, but followed the interests and 

questions of the students. By the end of the class period, students developed ideas that were not 

simply found in a book but were discovered through conversation and inquiry.  

 

Paper and Presentation Portion 

 

The paper and presentation portion of this class specifically addressed the concept of personal 

relevance by allowing students to pursue topics that met their individual goals. At the beginning 

of the semester, each student chose a broad societal area to explore technologically, and often the 

student’s academic interests and major influenced the area he or she chose to research. One 

student, a business major, decided to research currency and the impacts of this technological 

practice. Another student, with coursework interests in water resources, chose to explore 

historical and current water technologies and how these technologies influenced societal 

development. 

 

The research paper was a semester long project intended to allow students to delve deeper into a 

particular subject area of technology that interested them and would drive their interest for the 

entire semester. The general requirements were to select a broad subject area that related to 

technology, cover the historical aspects of the technology, and address the impacts of this 

technology. All paper topics had to be approved by the instructor to be considered acceptable. 

The paper did not have a length requirement, although five pages was considered the minimum 

needed for a quality project. The paper required at least 10 sources, although more sources were 

highly encouraged.   

 

The class met twice a week for an hour and a half, and once a week or once every two weeks a 

class period was dedicated to discussion of the research projects. During these class periods each 

student would provide an update on their progress, and the rest of the class as well as the 

P
age 15.1350.4



professor would give feedback and suggestions. The students were given deadlines for the 

abstract, the outline, and the final paper and two class periods were set aside at the end of the 

semester for presentations on the paper subject matter. Students were given half an hour for each 

presentation, and PowerPoint slides were encouraged as visuals to cover the material. 

 

 

Course Effectiveness 

 

This approach to the study of technological literacy by non-engineering students is primarily 

based on the personal relevance concept to ensure student identification with the subject matter. 

One of the difficulties in teaching engineering subject matter to non-engineering students may be 

the technical and specific nature of the material. While one student is intrigued by the intricacies 

of computer hardware, another may be more interested in manufacturing processes or roadway 

design. This class operated with a standardized structure of class assignments and discussion, but 

the subject matter varied based on student interest. This allowed each student to pursue material 

that interested them within the confines of the basic requirements of technological impacts. With 

the paper and presentation, students drew on other classes and other academic interests to 

research a topic that would be most helpful to their future studies. The in-class assignments allow 

the professor to tailor the learning to the students’ interests while still ensuring that specific 

areas, such as engineering in ancient civilizations and the impacts of important people in 

engineering history are addressed. The student led discussions ensure accountability and class 

interaction on the subject matter.  

 

The effectiveness of this course can best be modeled by a consideration of a student in this 

course. This student was majoring in the environmental sciences and pursued technological 

literacy coursework to expand her understanding of technology as it impacted water resources in 

particular. Her intentions with the class were to ensure that her knowledge was well rounded by 

considering not only the sciences in her studies but also the practical applications of technology 

towards her field of study.  Her paper topic was the historical impact of water engineering and 

how these technologies continue to raise ethical and moral questions in society today, effectively 

combining both the philosophy and the history of technology that define this course.  

 

This student’s passion for this subject matter within her technological literacy education 

influenced her classmates and her future in a positive manner. During the class she would 

suggest assignments involving sanitation, drinking water and irrigation, and her interest and 

knowledge of the subject matter influenced several class discussions that drew in related 

technological areas of city planning, flood retention, and agriculture. Her interests influenced 

two other students to pursue topics related to water resources for their final papers. As of this 

writing, this student intends to pursue a career in the law, focusing on laws related to the water 

resources and the technologies that she learned in this class. Her story emphasizes how personal 

relevance positively impacts the motivation of students in the classroom, and can have a lasting 

impression on students in the class. 

 

Potential Topics 
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The students in this class explored broad societal areas that defined and were defined by 

technological innovation for their paper assignments. Their individual non-engineering majors 

and academic interests influenced their pursuit of engineering and technology in certain subject 

areas. This allowed the class to bring engineering impacts and understanding to these students on 

a personal level. Each of these topics may be used individually to teach engineering impacts to 

students.  

 

One student explored the historical and current technologies in the field of medicine. There are 

countless examples of how lives have improved, been affected or altered because of the 

advancement of technology in certain fields and it was this student’s belief that technological 

advancements in medicine had the greatest impact on human life. Technology is in our everyday 

lives, and without the advancements in medicine and technology society may have evolved 

differently. From research on stem cells, the advancement in technologies in the fields of 

nanotechnologies and ultrasound technologies, and improvement of vaccines and treatments or 

the ordinary seasonal flu. The amount of money and research that is devoted to a cure for cancer 

is reason alone to realize that the advancement of technologies in the field of medicine is very 

important to pursue. With changes daily, medicine will always be evolving and improving and is 

an area that could be pursued in a class on technological literacy
2
.  

 

Another student, interested in pursuing technology related to his business major, chose to explore 

technological advancements in currency. Over the course of history, currency used by humans 

has evolved and advanced.  Money has a technology of its own.  In the way automobiles have 

improved, the technology of money has developed as well.   Early civilizations of the world built 

on bartering eventually leading to coins and paper currency today.  Advanced forms of currency 

like debit cards seem to be leading to a paperless society.  Throughout this process, problems 

such as inflation and the global financial crisis have arisen
3
. 

 

Another student chose to focus on agricultural advancements throughout the different ages of 

societal development.  The pre-agricultural time period focused on hunting and gathering, but 

technological innovations such as irrigation, higher quality tools, and systematic crop production 

allowed food provision to be more efficient. Through the Bronze Age, Roman agriculture, 

agriculture of the Middle Ages and industrialized agriculture improvements in machinery and 

irrigation continued to improve crop production and allowed societies to grow. Agricultural 

technologies continue to develop with more improvements to farm equipment efficiency and 

genetically modified crops. The impacts of engineering and technology in agriculture may be 

seen with settled populations and improved and increased crop production
4
.  

 

One student prepared a more extensive work than her classmates due to her academic interests 

and research in a previous class. This student previously researched water engineering in another 

technological literacy course. While that course concentrated on how the technology worked, this 

particular course focused on the historical impacts of the technology on society.  This student 

utilized her other coursework in the environmental sciences and her previous research to further 

develop her understanding of water resources technology. Throughout history, engineers sought 

to address problems of hunger, disease, trade, transportation, and perhaps most intuitively, thirst 

through the control of water resources. The methods to solve these problems varied, from 

utilizing natural processes to manage water movement to building large structures to control and 
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force the motion of water in certain ways. Today, many of the current water management 

technologies are original or evolutions of ancient designs. The impacts of these water 

engineering technologies are many and can be witnessed most directly in the growth of global 

human population, as the sum of these technologies has allowed the human population to grow 

exponentially. Any one of these subject areas of medicine, currency, agriculture, or water 

resources has a far-reaching impact across society and a multitude of technological advances to 

explore should it be adapted to a semester long course
5
.  

 

Future Classes 

 

The material of these topics on technological literacy may be used for future classes, to either 

develop into a semester long course on one topic, combine the different subject areas, or to 

identify new venues to explore. In the classroom, students may read the papers from these 

students and either find that one of these topics interests them or find new questions and areas to 

explore. Each paper provides articles, websites, and books on every impactful issue that can be 

used for future reading. A professor may use specific questions from students to find new 

readings and assignments that are tailored to the interests of this specific group of students.   

 

Conclusions 

 

To teach the impacts of technology and engineering in a technological literacy course, we 

propose focusing on combining both the philosophical and the historical areas of technology, 

providing a personal relevance curriculum design and exploring different topics that introduce 

the impacts of engineering throughout human history. The class at **** ****** University in the 

Fall of 2009 taught the concept of the impacts of technology through a research paper, 

presentation, and class discussions and assignments. Throughout each portion of the course, the 

students followed the historical evolution of technology to identify the technological impacts 

over time. The students in this class chose to pursue medicine, agriculture, currency, and water 

resources, and either these or other topics may be utilized to teach this concept. Student direction 

and input made this course more approachable to non-engineering students and allowed them to 

identify more easily with technological concepts. We have found that this design for impacts of 

technology to enhance technological literacy was effective, and that a similar design could be 

effective at other institutions. 

 

 

 

Bibliography 

 
1. Petrina, S. (1992). Curriculum Change in Technology Education: A Theoretical Perspective on Personal 

Relevance Curriculum Designs. Journal of Technology Education , 37-47. 

 
2. Medicine Student Paper Resources 

"2009 Guidelines on Human Stem Cell Research [Stem Cell Information]." NIH Stem Cell 

Information Home Page. N.p., n.d. Web. 2 Dec. 2009. 

<http://stemcells.nih.gov/policy/2009guidelines.htm>. (2)  

Cook, Gareth. "US stem cell research lagging - The Boston Globe." Boston.com. N.p., n.d. Web. 

P
age 15.1350.7



15 Nov. 2009. 

<http://www.boston.com/news/science/articles/2004/05/23/us_stem_cell_research_laggin

g/>. (3)  

"ISU College of Engineering News“ ECpE professor working to develop ultrasound to locate 

breast cancer." ISU College of Engineering News . N.p., n.d. Web. 20 Nov. 2009. 

<http://news.engineering.iastate.edu/?p=590>. (6)  

"MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES." 

WhiteHouse.gov. N.p., n.d. Web. 27 Nov. 2009. 

<www.whitehouse.gov/the_press_office/Memorandum-from-the-President-for-the-

Heads-of-Executive-Departments-and-Agencies-Regarding-Guidelines-for-Human-Stem-

Cell-Research>. (1)  

"Professor working to develop ultrasound to find breast cancer." Iowa State Daily. N.p., n.d. Web. 

20 Nov. 2009. 

<http://www.iowastatedaily.com/articles/2009/10/22/news/local_news/doc4ae1232bd2ea

4207911051.txt>. (7)  

"Vaccine - Wikipedia, the free encyclopedia." Wikipedia, the free encyclopedia. N.p., n.d. Web. 

15 Nov.2009. <http://en.wikipedia.org/wiki/Vaccine>. (8)  

"Stem Cell Research ." News Batch Summaries. N.p., n.d. Web. 6 Nov. 2009. 

<http://www.newsbatch.com/stemcells.htm>. (5)  

"Nanotechnology in Medicine - Nanomedicine." Nanotechnology Made Clear. N.p., n.d. Web. 1 

Dec. 2009. <http://www.understandingnano.com/medicine.html>. (5) 

 

3. Currency Student Paper Resources 

Haskins, Walaika K.  “What In God's Creation Is Going On?”  News Factor Network.  N.p.,  

  3 Feb. 2006.  Web.  7 Dec. 2009.       

Jarvis, Jonathan.  “The Credit Crisis Visualized.”  Creative Commons.  N.p., 2009.  Web.   

  7 Dec. 2009.  

Rohn, Jim.  “Jim Rohn Quotes.”   ThinkExhist.  N.p., 1999.  Web.  7 Dec. 2009.    

Schoen, John W.  “U.S. budget deficit fix: print more money?”  MSN.com.  msnbc.com,   

  1 Oct. 2004.  Web.  7 Dec. 2009.    

Thomas, Brett.  “The Technology of Money.” Bit-Tech.net.  Dennis Publishing Limited,   

  29 Nov. 2006.  Web.  7 Dec. 2009.  

“The History of Money.”  NOVA Online.  PBS, Aug. 2002.  Web.  7 Dec. 2009.  

Trombly, Maria.  “Automated Clearing House.”  Computer World.  N.p., 9 Apr. 2001.    

  Web.  7 Dec. 2009.  

Winnett, Robert.  “Interest rate cut to lowest for 300 years.”  Telegraph.co.uk.    

   Telegraph Media Group, 8 Jan 2009.  Web.  7 Dec. 2009.   

 

4. Agriculture Student Paper Resources 

Associated Press. "GPS goes down on the farm - Tech and gadgets- msnbc.com.   

 BreakingNews, Weather, Business, Health, Entertainment, Sports, Politics,  

 Travel,Science, Technology, Local, US & World News- msnbc.com. MSNBC, 29  

 Nov.2004. Web. 9 Dec.2009. <http://www.msnbc.msn.com/id/6608881>. 

Fernandez-Cornejo , Jorge. "ERS/USDA Data - Adoption of Genetically Engineered 

 Crops in the U.S.." USDA Economic Research Service - Home Page. N.p., 1 July 2009. 

  Web. 9 Dec. 2009. <http://www.ers.usda.gov/data/biotechcrops/>. 

"Genetically Modified Foods and Organisms --HGP Ethical, Legal, and Social Issues.  

  Oak Ridge National Laboratory. N.p., 5 Nov. 2008. Web. 9 Dec. 2009.   

   <http://www.ornl.gov/sci/techresources/Human_Genome/elsi/gmfood.shtml>. 

"Global Positioning System." Global Positioning System. U.S. Government, n.d. Web.  

   9 Dec. 2009. <http://www.gps.gov/applications/agriculture/index.html>. 

"MTDC Pubs, Stock-Drawn Equipment for Trail Work, Hillside Plow Designs   

  continued." Federal Highway Administration: Home. N.p., n.d. Web.17 Dec. 2009. 

  <http://www.fhwa.dot.gov/environment/fspubs/96232802/designs2.htm>. 

P
age 15.1350.8



Nowatzki, John, Vern Hofman, Lowell Disrud, and Kraig Nelson. "GPS Applications in Crop 

  Production." NDSU Extension Service and ND Agricultural Experiment Station.  

  NDSU, n.d. Web. 9 Dec. 2009. <http://www.ag.ndsu.edu/pubs/ageng/gis/ae1264w.htm>. 

"Spray Tracer." Becker Underwood. N.p., n.d. Web. 9 Dec. 2009.    

  <http://www.beckerunderwood.com/en/products/stsdrc>. 

"Use Trends of Reduced-Risk Pesticides." California Department of Pesticide Regulation Home 

  Page. N.p., n.d. Web. 17 Dec. 2009.      

  <http://www.cdpr.ca.gov/docs/pur/pur01rep/figures/fig7.htm>. 

"Wikipedia." Wikipedia. N.p., n.d. Web. 9 Dec. 2009. <http://www.wikipedia.com>. 

 

5. Water Resources Student Paper Resources 

Bagg, Ariel M. "Irrigation in Northern Mesopotamia: Water for the Assyrian capitals  

(12th-7th centuries BC)." Irrigation and Drainage Systems 14 (2000): 301-24.  

Cain, Louis P. Sanitation strategy for a lakefront metropolis the case of Chicago. DeKalb: 

Northern Illinois UP, 1978.  

Dodgen, Randall A. Controlling the Dragon. Honolulu: University of Hawaii, 2001.  

Haddad, M., and N. Mzyed. "Water Resources in the Middle East: conflict and solutions." Water, 

Peace, and the Middle East. London: St. Martin's, 1996.  

Halliday, Stephen. Great stink of London Sir Joseph Bazalgette and the cleansing of the Victorian 

capital. Thrupp, Stroud, Gloucestershire: Sutton Pub., 1999.  

Hoffman, Abraham. Vision or villainy origins of the Owens Valley-Los Angeles water controversy. 

College Station [Tex.]: Texas A&M UP, 1981. 

Hussain, Intizar, Omar Abu-Rizaiza, Mohammad Habib, and Muhammad Ashfaq. "Revitalizing a 

traditional dryland water supply system: the karezes in Afghanistan, Iran, Pakistan, and 

the Kingdom of Saudi Arabia." Water International 33 (2008): 333-49.  

Kleijn, Gerda De. Water supply of ancient Rome city area, water, and population. Amsterdam: 

J.C. Gieben, 2001.  

Moldovan, Zaharie, Gariella Schmutzer, Florina Tusa, Roxana Calin, and Alfredo Alder. 

"Pharmaceutical and Personal Care Products in the Somes River Basin, Romania." Swiss 

Romanian Research Programme on Environmental Science and Technology. 2008. 49-

56.  

O'Brien, William P., Mary Rathbun, and Patrick O'Bannon. Gateways to Commerce. Denver: 

National Park Service, 1992.  

Suburban America: Population Dynamics as Related to Water Resource Planning. Washington 

D.C.: Wapora, INC, 1977.. 

Technological prospects and population trends. Ed. Thomas J. Espenshade. Boulder, Colo: 

Westview, 1987.  

Waterbury, John. Egypt: Burdens of the Past Options for the Future. Hanover: American 

Universities Field Staff, 1977.  

Zeitoun, Mark. Power and Water in the Middle East The Hidden Politics of the Palestinian-Israeli 

Water Conflict. London: I. B. Tauris, 2008.  

 

P
age 15.1350.9


