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Flipping a Course in Engineering Technology 
 

 

Abstract 

As more technologies are used in high educational institutions, many universities are exploring 

the flipped classroom methodology. The College of Engineering at Texas A&M University is 

investing heavily in new technologies in education. A new engineering building was recently 

completed with classrooms equipped with new technologies that are designed for active learning. 

The engineering technology programs are taking steps to develop courses that use the flipped 

classroom approach. While there are many successful implementations of the flipped classroom 

approach, there are also failed attempts. To successfully implement the flipped classroom 

approach, each course must be carefully revised to convert to this new pedagogy. This paper 

discusses the work-in-progress effort of flipping a course in an engineering technology program. 

It is expected that the target course will be flipped over the period of two years. Each semester, a 

small portion of the course material will be flipped. Feedback from students is collected 

throughout the two-year period. Evaluations of effectiveness of the flipped classroom will be 

carried out. Based on the feedback and evaluations, appropriate changes will be made. In the Fall 

semester of 2018, three lectures were flipped. Videos and other online materials were made for 

these lectures. Lectures notes, homework assignments, and laboratory materials were developed 

to support the flipped classroom effort. Virtual help sessions on eCampus using Blackboard 

Collaborate Ultra were created to help students learn the material. Based on the results in the 

two-year period, it will be determined how much of the lectures will be flipped. Challenges and 

lessons learned during the first semester are discussed, these include: What if students do not 

spend time prepare for the flipped class? What if it takes longer time to cover the materials using 

the flipped classroom approach? Is there an impact on the faculty teaching load or the actual time 

they spend in teaching the course? While many of these questions have been answered in the 

literature, it is important to realize that each university, college, program, and course is different 

from others. This paper will provide another case study for flipped classroom that other 

educators can benefit from. Both positive experience and lessons learned from this effort will be 

included in the presentation. 

 



Introduction 

 

In the traditional learning environment, lectures are delivered by instructors followed by 

homework assignments and laboratory exercises to reinforce student learning. In this traditional 

teaching method, the instructor is the center of the learning process. The knowledge is delivered 

to students. The teacher responds to questions while students defer directly to the teacher for 

guidance and feedback. The interactions between instructor and students and among students 

themselves are limited since interactions may take up too much of the lecture time. 

 

In recent years, a different teaching pedagogy called flipped classroom has attracted more and 

more attention1, 3, 25, 27. A flipped classroom reverses the traditional teaching process by letting 

students learn the content before coming to the lectures and then use the lecture time to work on 

problem solving and answer questions from students. It is a learner-centered model in which 

class time is used to explore topics in greater depth and creates meaningful learning 

opportunities. Typically, in flipped classroom students learn the instructional contents by 

watching videos, but it can also be through reading assignments. Since the material is reviewed 

beforehand, students have a chance to discuss among themselves and search for other online 

materials. This encourages student collaboration, peer teaching, and self-study. When students 

come to class, they will be able to ask better questions and get help from the instructor or other 

students. The flipped classroom changes the center of the learning process from the instructor to 

students. It allows for more student-teacher and student-student interactions. 

 

The College of Engineering at Texas A&M University invested $228 million to renovate the 

Zachary building. The new Zachary Engineering Education Complex (ZEEC) was open for 

undergraduate students to use in the Fall semester of 2018. The classrooms in ZEEC are 

equipped with modern technology that is designed for new pedagogy such as active classroom 

and flipped classroom. There are large monitors in each classroom, tables with monitors for 

group discussion, and a touch screen monitor that allows the instructor to control the contents of 

each monitor. Although the new classrooms can be used for traditional lecturing, they are better 

suited for more interactive pedagogy.  

 

The College of Engineering at Texas A&M University strongly encourages instructors to take 

advantage of the new active classroom environment to try new pedagogies. All instructors 

teaching in ZEEC are required to go through trainings that teach the instructors how to use the 

new technology in the classroom and new pedagogies such as flipped classroom and active 

classroom.  The author went through three such training workshops in addition to a two-week 

flipping-your-course workshop.  

 

 

 



Plan for flipping 

 

The department of Engineering Technology and Industrial Distribution encourages instructors to 

adopt flipped classroom in courses taught in ZEEC. In preparation for converting ESET 329 

(Applied Statistics and Six Sigma) to a flipped course, the author reviewed the literature in 

flipped classroom and attended several presentations at ASEE Conferences to learn the benefits, 

challenges, and lessons learned from other educators.  

 

Flipped classroom was successfully implemented in many different courses at various higher 

education institutions. One can find flipped course such as Physics17, Engineering Dynamics18, 

Thermodynamics7, Library and Information Studies16, Chemical Engineering Process Control23, 

Majors-level Biology course19, K-12 education20, medical courses26, Linear Algebra21, 

Economics24, English15, and Design Class28. There are extensive reviews in flipped classroom in 

the past a few years3, 25, 27.  

 

The benefits and challenges of flipping classrooms have been demonstrated in many papers, 

including the ones presented at ASEE Annual Conferences. From the literature, the evaluations 

of flipped classroom were overwhelmingly positive.  

 

There are also many reasonable concerns brought up during discussions at conferences. While 

virtually all publications on flipped classroom presented the positive aspects of flipped 

classroom, unsuccessful implementations were also heard during discussions. There are many 

lessons learned for the success stories. In summary, it is not as easy as it seems. Some of the 

challenges for flipping a course are:  

 

 What if students do not study the material before class?  

 The initial resource investment can be overwhelming.  

 What is the impact on faculty teaching load?  

 How do you cover the contents with majority of the lecture time spent in group 

discussions?  

 What is the best way to flip a course?  

 

Answers to these questions can be found in the literature; however, each course in different 

majors may require a unique treatment. 

 

Converting a traditional course to a flipped one can be time consuming5. One needs to prepare 

carefully before flipping a course6. Rushing to flip a course without preparation may result in 

failure. It is necessary to know the What, the How, and the Why of flipped classroom9.  

 



Flipped classroom provides more interaction, not only between instructor and students, but also 

among students. Canino and Baston noticed increased peer teaching in flipped classroom8. This 

is what one can expect since during group discussion in class, the students who understand the 

material can help the other students.  

 

Flipped classroom provides a more hands-on learning during class time2, which may work well 

for engineering technology students. Fedesco and Troy found it helpful to flip one lecture per 

week10. Holliday et al.14 used two years to flipped a course and noted significant improvement 

after it was revised based on the result from the first year. The main reason for flipping a course 

gradually was to allow time to develop the material and to collect student feedback. These works 

motivated the author to adopt a two-year process to flip a course.  

 

It was alarming to read the finding by Le et al.18 that “the students with mediocre grades or lower 

in the traditional teaching approach don’t like the flipped classroom approach. They complained 

that they spent too much times in trying to understand the provided lecture materials.” Many 

engineering technology students may have similar issue as these below-average students. Based 

on this observation, it was decided that the technical difficult level of the contents should be used 

when selecting part of the material to be flipped. 

 

The use of video lectures is very common in flipped classroom11, 22.  There are many online 

videos available in many different subjects for students to view 28, Using publically available 

videos can help to reduce faculty loading. Gehringer presented a list of these websites13 where 

professionally made videos were available for public use.  

 

One of the question one must answer is how long should the videos be? Some research work 

showed that the ideal length of the video is eight to twelve minutes1,22. Garrick used video 

analytic analysis to find out who, where, when and how these flipped classroom videos were 

used by students12 and adjusted the video contents accordingly.  

 

While videos are extremely important for flipped course, course management tools such as 

Blackboard can play an important role in flipping a course4. Student feedback was found to be 

extremely helpful for further improvement of flipped course23. 

 

The requirements on the instructor are quite different in the traditional teaching method and the 

flipped classroom. In flipped classroom, the instructor acts more like a facilitator and a mentor. 

The ability to motivate students and answer questions from students is more important than 

knowing the material well. Just like any other pedagogies, the flipped classroom requires 

experience accumulated over time.  

  



After literature review and participation of four relevant workshops, it was decided that the 

course would be flipped in two years. The main reason for this decision is to allow adequate 

student feedback to be used for improvement. Completing the flipping in multiple semesters also 

reduce the impact on faculty loading. It is important that the flipping is done without wasting 

time and effort. If it is not done properly, there may be significant negative impact on student 

learning. The objective in the first semester was to flip 2-4 lectures. 

 

Implementation 

 

In the flipping your course workshop, it was recommended that one starts with making a brief 

video for the first lecture. Typically, the majority of the first lecture is about self-introduction of 

the instructor, course pre-requisites, grading policy, instructor and TA contact information, 

textbook, syllabus, and other administrative items. This information was captured on eCampus as 

listed items, links, and a three-minute video. Students received an email asking them to review 

the webpage before they came to the first lecture. This brief module provided the instructor a 

chance to get familiar with video making and webpage construction. It prepared students for the 

future flipped modules. The first homework was assigned with questions based on the 

information listed on eCampus or in the video. 

 

The second flipped module was about calculation of system reliability given the subsystem 

reliability and the system configuration. This material used to be taught before the associated 

laboratory exercise, but the timing of lecture and laboratory can be a problem. Three short videos 

were created and students were required to review the videos before the corresponding 

laboratory as the prelab. This solved the timing issue. The module can be viewed as flipped 

lecture closely related to the laboratory exercise. It worked well for engineering technology 

students since hands-on learning in the laboratory is their strength. 

 

The third flipped module was a collection of examples. Instead of going through examples in 

class, students could view these examples at their own pace. After watching the video, 

homework problems were attempted during lecture time. Students were encouraged to have 

discussions among themselves and received individual help from the instructor.  

 

The fourth flipped module was about final exam review.  The review used to be done in the last 

lecture. The first and last modules were intended to make more time available for lecturing. The 

four modules combined covered the contents normally delivered in three lectures. Student 

feedback on all four modules was positive with the second and third modules received more 

positive comments. 

 

The first three flipped modules are mandatory with a quiz following the video. Answers to the 

quizzes can be found in the videos. This is one of the methods to encourage students to watch the 



videos before the lecture and it worked well. A video for solutions to selected homework 

problems was also popular among students based on the number of views. 

 

It was observed that the greatest benefit of flipped classroom was the increased interactions in 

and out of the classroom. It was apparent that students liked group interactions during lecture 

time. The flipped classroom helped in the sense that more interactions mean less time for 

delivering the course contents, which can be made up by asking students to view the contents 

beforehand. 

 

One of the techniques used in the first semester implementation was the “Muddiest Point” where 

at the end of each lecture students wrote down the concept that they had most trouble 

understanding in that lecture.  The instructor would go over these concepts in the beginning of 

the next lecture. Sometimes this muddies point feedback was changed to “what do you like/don’t 

like about this lecture?” This allows the instructor to receive timely feedback from students. 

Many helpful feedbacks were received this way. Many students commented that interactive 

activities such as group discussion made them focused on materials which otherwise would make 

them sleepy. Another feedback from students was that they would like the videos to be short. 

The eight to twelve minutes recommended by Abeysekera and Dawson 1 and Ronchetti22 seem to 

be too long for our students. Majority students wanted five minutes or less. This will be a factor 

when the next modules are developed. 

 

It was noticed that the second flipped module contains three videos with total time of 20 minutes, 

these videos were created using the recorded lecture captured in the previous semester. The 

captured lecture lasted about 45 minutes. Video editing allowed for more than 50% reduction in 

time. The editing of the videos was time consuming, in particular with the legal requirement of 

providing closed captions for hearing-impaired students.  

 

If a student can fall asleep when watching a video longer than eight minutes, they probably 

would not be able to focus in the 50 minutes’ delivery of the same material in class. Even if the 

class is not flipped, some kind of interaction needs to be inserted in a lecture to break up the 

whole lecture into shorter pieces. 

 

Other online tools such Discussion Board and Blackboard Collaborate Ultra were also used in 

combination with flipped modules. The Discussion Board can be an efficient way to answer the 

same questions for which multiple students want to know the answers. Blackboard Collaborate 

Ultra provides extra flexibility; however, students never used it before may have trouble using it. 

It is recommended that they test it beforehand. 

 

The effort required to flip a course can increase the faculty teaching load significantly. The two-

year conversion process helped a lot in reducing the initial impact on faculty loading. As the 



process progresses, more flipped modules can be reused to save time. Availability of online 

videos can greatly help. In the long run, the impact on faculty loading may be less significant or 

even be positive. The relatively long process of two years also allows for collecting student 

feedback, thorough analysis of the feedback, and revision of the flipped module. 

 

Conclusion and future work 

 

This paper discusses the implementation of flipped classroom in an engineering technology 

course. A list of references and brief review for some of these papers were provided so that 

people who are interested in flipped classrooms can have easy access to these resources. 

 

The flipping of ESET 329 has been in progress for one semester with three lectures flipped. The 

plan of taking two years to flip the course has worked well so far. The initial feedback from 

students was very positive.  

 

Based on the feedback from the first semester, additional flipped modules will be developed. The 

focus will be in the areas of making more videos with examples and homework solutions. 

Laboratory is another area that will be considered for flipping.  

 

Revision to the existing ones will also be done. Extra effort from instructor is needed, but with 

the possibility of reusing the modules and the limited modules to be developed each semester, 

the teaching load impact is reasonable. Surveys will be conducted in the next three semesters for 

further analysis and improvement. Results will be submitted for presentation at ASEE 

conferences. 

 

References 

 

1. Abeysekera, L., and Dawson, P. (2015). "Motivation and cognitive load in the flipped 

classroom: definition, rationale and a call for research." Higher Education Research & 

Development 34(1), 1-14. 

2. Altemueller, L., & Lindquist, C. (2017). Flipped classroom instruction for inclusive learning. 

British Journal of Special Education, 44(3), 341-358. 

3. Alvarez, B. (2011). "Flipping the classroom: Homework in class, lessons at home". 

Education Digest: Essential Readings Condensed For Quick Review, 77 (8): 18–21. 

4. Baker, J.W. "The 'Classroom Flip": Using Web course management tools to become the 

Guide by the Side." In J. A. Chambers (Ed.), Selected papers from the 11th International 

Conference on College Teaching and Learning (2000), pp. 9-17. Jacksonville, FL: Florida 

Community College at Jacksonville.  

5. Batson, B. (2016, June), 'Other' Reasons to Invert a Class Paper presented at 2016 ASEE 

Annual Conference & Exposition, New Orleans, Louisiana. 



6. Bergmann, J. and Sams, A. (2012). Before You Flip, Consider This. Phi Delta Kappan, 

94(2), 25-25. 

7. Canino J. V. 2015. “Comparing student performance in thermodynamics using the flipped 

classroom and think-pair-share pedagogies.” ASEE Paper ID Paper ID #11,334. 122nd ASEE 

Annual Conference and Exposition, Seattle, June 14–17, 2015. 

8. Canino, J. and Batson, B. (2017, June), A Study in Collaborative Learning in Flipped Class 

Environments Paper presented at 2017 ASEE Annual Conference & Exposition, Columbus, 

Ohio. 

9. Farmer, R., The What, the How and the Why of the Flipped Classroom, Innovative Practice 

in Higher Education, Vol.3 (2) April 2018, pp. 14-31. 

10. Fedesco, H. N. and Troy, C. (2016, June), Why This Flip Wasn’t a Flop: What the Numbers 

Don’t Tell You About Flipped Classes Paper presented at 2016 ASEE Annual Conference & 

Exposition, New Orleans, Louisiana. 

11. Foertsch, J., Moses, G., Strickwerda, J., and Litzkow, M., "Reversing the Lecture/Homework 

Paradigm Using eTEACH® Web‐based Streaming Video Software." Journal of Engineering 

Education 91.3 (2002): 267-274.  

12. Garrick, R. (2018, June), Flipped Classroom Video Analytics Paper presented at 2018 ASEE 

Annual Conference & Exposition , Salt Lake City, Utah. 

13. Gehringer, E. F. (2015, June), Resources for "Flipping" Classes Paper presented at 2015 

ASEE Annual Conference & Exposition, Seattle, Washington. 

14. Holliday, L. M., & Pena, C., & Ghosh, S. (2015, June), Flipping a Structures Class in a 

Construction Science Program Paper presented at 2015 ASEE Annual Conference & 

Exposition, Seattle, Washington. 

15. Hung, H. (2015). Flipping the classroom for English language learners to foster active 

learning. Computer Assisted Language Learning, 28(1), 81-96. 

16. Johnston, N. and Karafotias, T. (2016). "Flipping the Classroom to Meet the Diverse 

Learning Needs of Library and Information Studies (LIS) Students," Journal of Education 

For Library & Information Science, 57(3), 226-238. 

17. Kettle, M. (2013). "Flipped Physics". Physics Education. 48 (5): 593–596. 

18. Le, X., & Ma, G. G., & Duva, A. W. (2015, June), Testing the Flipped Classroom  

19. Lents, N. and Cifuentes, O. (2009). "Web-based learning enhancements: Video lectures 

through voice-over PowerPoint in a Majors-level Biology course," Journal of College 

Science Teaching, 39 (2): 38–46. 

20. Lo, C.K. (2017). "A critical review of flipped classroom challenges in K-12 education: 

possible solutions and recommendations for future research". Research and Practice in 

Technology Enhanced Learning. 

21. Love, B., Hodge, A., Grandgenett, N., & Swift, A. (2014). Student learning and perceptions 

in a flipped linear algebra course. International Journal of Mathematical Education in Science 

and Technology, 45(3), 317-324. 



22. Marco Ronchetti (June 2010), "Using video lectures to make teaching more interactive", 

International Journal of Emerging Technologies in Learning (iJET). 

23. Marlin, T. E. (2017, June), Flipping the Chemical Engineering Process Control Class with e-

Lessons Paper presented at 2017 ASEE Annual Conference & Exposition, Columbus, Ohio.  

24. Roach, T. (2014). Student perceptions toward flipped learning: New methods to increase 

interaction and active learning in economics. International Review of Economics Education, 

17, 74-84. 

25. Sahin, M. and Kurban, C. F. (2016). The Flipped Approach to Higher Education: Designing 

Universities for Today's Knowledge Economies and Societies. UK: Emerald. ISBN 978-

1786357441. 

26. Sharma, N., Lau, C.S., Doherty, I., and Harbutt, D. (April 2015). "How we flipped the 

medical classroom". Medical Teacher. 37: 327–330. 

27. Uzunboylu H. and Karagozlu, D., Flipped classroom: A review of recent literature, World 

Journal on Educational Technology, Vol 7, Issue 2, 2015, pp. 142-147. 

28. Yoder, J. S. (2016, June), Flipping the Design Class Using Off-the-shelf Content: Can it 

work? Paper presented at 2016 ASEE Annual Conference & Exposition, New Orleans, 

Louisiana. 


