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Introduction
• Very few research articles were available in the last 10 years which address 

the impact of screen cast and interactive videos in higher education today. 

• IEEE Conferences and journals: 3

• British Journals: 1

• Australian (ANZIAM): 1

• ASEE/IEEE: 1

• Other EU: 2

• Most contributions address areas other than engineering and they mostly 
include non-interactive videos.  

• This paper reports the results of an initial study of the impact of using 
interactive videos in Science and Engineering courses at Tecnológico de 
Monterrey and at The University of Barcelona. 

• The methodology investigates the effectiveness of interactive videos in 
Electronics Engineering courses and i-Week activity at the Tecnológico de 
Monterrey in the Monterrey campus and EE/BE courses at the Universidad de 
Barcelona in Spain.  Both, overall understanding of course content and 
engagement level are addressed.
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Problem Description

• During the last 10 years, engineering students have 
oriented their learning process towards professional 
outcomes and acquisition of competences. University 
teaching includes different conceptual, procedural, and 
value contents at different levels of science and 
engineering. However, the traditional class exposition has 
been questioned due to:
• Lack of student interest in certain non-dominant courses within 

their major degree program.
• Specific distractors such as cellphones and portable computing 

equipment like tablets, notebooks, and other mobile gadgets. 
• Student boredom with specific exposition styles of the teacher, 

leading to lack of motivation and interest. 
• Excess of activities and other work responsibilities that the 

students are immersed during their university experience.
• Mismatch in student learning style versus professor teaching 

style, and a lack of communication between professors and 
students. This is worse when the class is not taught in the 
student's native language.

3



Problem Formulation and Objectives
• What is the effectiveness of interactive videos for 

undergraduate students in their professional specialty 
courses? 

• How do we promote the “engagement” and commitment 
of the students in undergraduate courses to their 
professional development of outcomes and competences?

• The idea is to determine the effectiveness level in the 
learning process and the “engagement” of the students 
when interactive videos are used in engineering courses. 
The specific objectives are: 
• Quantify the student performance with and without the 

interactive videos for the specific applied electronics classes. 
• Determine the “engagement” level (satisfaction with the learning 

developed concepts) by the students.
• Compare the student´s performance in several controlled 

sections; some with interactive videos and others without them. 
• Determine the performance and level of “engagement” with a 

typical i-week activity such as EFR-2019
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Justification
• Research in education shows studies of effectiveness when 

using videos at the undergraduate level focusing in nursing and 
health sciences [1]. Need more multidisciplinary studies. 

• Interaction in short videos to discuss specific concepts has not 
been analyzed in terms of  effectiveness of learning, and 
engagement. We have found 2 contributions analyze the  
impact on “engagement” and commitment [1, 2]. 

• Studies of interactive video´s effectiveness are not available 
with results and discussions for courses in science and 
engineering. 

• Here we provide an initial step by reviewing results of 
interactive video effectiveness in Electronics courses taken by 
most engineering majors. Using interactive videos in i-week and 
i-semester activities are discussed also.
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Methodology
• Videos were developed or adopted using the Screencast-O-

Matic [11], EDPuzzle [9] and OBS-Studio platforms with the 
following guidelines:
• The interactive videos are shorter than 15 minutes.
• They discuss relatively complicated concepts. 

• They also incorporate examples of design problems.
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Control Sections – TEC.mty
• .
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Group Number of 

students

Partial 

exams

Final 

Exam

Term 

Project/projects

Interactive 

videos

A 17 2 1 Yes No

B 17 2 1 Yes No

C 27 2 1 Yes No

A1 16 2 1 Yes Yes, 13

B1 34 2 1 Yes Yes, 13

C1 37 2 1 Yes Yes, 13

D 30 2 1 Yes Yes, 13



Results: TEC-Group I – Spring 2016

• Comparison Group I:  Controlled sections A and A1
• Students from section “A1” who performed relatively well in 

their video scores had a much better performance in their 
overall grade, with an average of 84 and a standard deviation of 
8 (less dispersion).

• Students from group “A1” who did not perform very well in their 
video scores had a lower performance in their overall grade with 
an average of 67 and a standard deviation of 21 (more 
dispersion). 

• Students from section “A” did get an average performance of 70 
in their final grades with a standard deviation of 15. 
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Section Number 

of 

students

Video 

scores

Interactive 

Videos 

available

Average 

Final 

Grades

Standard 

Deviation

A 17 NA No 70 15

A1 9 >52 Yes 84 8

A1 7 <52 Yes 67 21



Results: TEC-Group II- Spring 2017
• Comparison Group II:  Controlled sections A,B,C and A1, B1, C1

• Students from sections “A1,” “B1,” and “C1,” who performed relatively well 
in their video scores (having scores above the class average), had a much 
better performance in their overall grades with averages of 84, 80.7 and 83, 
and standard deviation values of 8, 8.5, and 6.7, respectively.
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Section Number of

students

Video

scores

Interactive Videos

available

Average

Final Grades

Standard

Deviation

A 17 NA No 70 15

B 17 NA No 76 17.4

C 27 NA No 79 8.5

A1 9 >52 Yes 84 8

A1 7 <52 Yes 67 21

B1 23 >76. Yes 80.7 8.5

B1 11 <76. Yes 78.6 11.8

C1 22 >47. Yes 83 6.7

C1 15 <47. Yes 73.5 14.51



Results: TEC-Group III – Spring 2018

• Comparison Group III:  Controlled sections A,B,C, D
• Students from section “D,” who performed relatively well in their 

video scores (having scores above the class average of 73), had a 
much better performance in their overall grade with an average 
of 81.8 and a standard deviation value of 7.9. 
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Section Number of

students

Video

scores

Interactive Videos

available

Average Final

Grades

Standard

Deviation

A 17 NA No 70 15

B 17 NA No 76 17.4

C 27 NA No 79 8.5

D 17 >73 Yes 81.8 7.9

D 13 <73 Yes 76.5 12.95



Results: TEC-student engagement
• TEC.mty: Exit survey applied after the final examination (Spring 2017). 

• Motivation and Understanding (90.4%). 
• Took advantage of the videos to understand key topics (91.6%); 
• Students would like to see more videos in other topics (83.1%), 
• Students were stimulated about the topics shown (77.1%)
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Results: UB-student engagement
• University of Barcelona: Exit survey during 2018 and 2019. 

• B11-How valuable are videos to reinforce class materials?
• B12-Do videos help in understanding, even better, the course contents?
• B13-Do they help in maintaining a continuous tracking of the course 

contents?
• B21-Have you noticed if videos influence positively the final course 

results?
• B22-Does your interest for the course increase with the use of videos?
• B31-About time allocation,  is it adequate for the videos?
• B32-Is the number of videos used in the course adequate?
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Innovation-Week/ TEC-week

• EFR-2019 Schedule
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Results – i-week-TEC student 
engagement

• Exit survey applied after the i-Week EFR activity to 182 students from 
all majors
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How did students like…? % of students 
saying: EXCELLENT

% of students saying: 
VERY GOOD

Workshop content 59 33

Instruction by SSNL 61 28

Consulting/instruction by TEC faculty 73 22

Time allocation 39 33

Supporting materials including the 
interactive VIDEOS

62 37

Were your expectations fulfilled? Would you recommend the i-week EFR activity?

YES YES

88% 92%

Opinions of 182 students taking an exit survey at the end of the workshop



Conclusions
• The study assessed impact on the overall course grades as well as 

students’ opinions about their engagement. 
• To test the impact on learning outcomes,  control group of students 

were examined. The experimental groups had 13 customized short, 
interactive videos (15 minutes or less) through the semester.

• The total number of students exposed to interactive-videos was for 
TEC: 124 from spring-2016 through spring-2018, and for UB: 156 from 
the spring-2017 through spring-2019.  The final exam, overall grades 
and an exit survey show a slight reasonable impact in final grades 
and huge impact in student´s engagement, both at TEC de Monterrey 
and University of Barcelona, Spain. 

• Also, in i-week activity EFR-2019, students are highly motivated with 
the video material presented. 

• The interactive video strategy continues both at TEC de Monterrey 
and at the Universidad de Barcelona, Spain, for 2019 and beyond, 
including i-Week activities and i-Semester groups.  
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