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Abstract  

Machinery and Manufacturing (M&M) is a subject of the Industrial Engineering Master’s first 

course that is taught at the University of La Rioja (UR). The content of this subject is very 

broad while the time available to teach the theoretical classes and for solving problems is very 

reduced (20 and 15 hours respectively), so traditional learning based on master classes 

(theoretical and problem classes) is not appropriate to teach this subject. On the other hand, the 

time assigned to individual and group work that students have is quite wide (75 and 37.5 hours 

respectively). The use of video tutorials and online virtual media to improve student learning 

using his individual and group work when the time allocated to theory and problem classes is 

limited, has proven to be a successful methodology in science subjects. This method of support 

for face-to-face teaching requires a notable follow-up of the teacher to his students, as well as 

the use of virtual platforms in which to manage the virtual media as well as the edition of 

educational videos. This work proposes a teaching experience acquired during the academic 

year 2020-2021 in which, the application of video tutorials and online virtual media using 

EdPuzze and Moodle platform has been used to facilitate to the students a better assimilation 

of general and specific skills related to M&M subject.  

Keywords: Machinery & Manufacturing, Moodle platform, EdPuzze, Mechanical 

Engineering. 

1 Introduction 

The subject Machinery and Manufacturing (M&F), is a compulsory subject of the Master's 

Degree in Industrial Engineering from the University Of La Rioja (UR) taught at the second 

semester of the first course of the Master. The Master is open to students from different 

specialties taught in the same UR such as the Degrees in Mechanical Engineering (DME), in 

Electrical Engineering (DEE); in Industrial Electronic and Automatic Engineering (DEAE) as 

well as other degrees very different from those mentioned that are not taught in the UR. M&F 

is a compulsory subject taught in 187.50 hours distributed as follows:  

• Face-to-face activities (75.00 h.) 

 Theoretical classes and face-to-face assessment tests (20.00 h.) 

 Practical classroom classes (15.00 h.) 
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 Practical laboratory classes (15.00 h.) 

 Integrated Project Based Learning (PBL) (25.00 h.) 

• Autonomous work of the student (112.50 h.) 

• Study and group work (37.50 h) 

• Study and individual autonomous work (75.00 h) 

The M&F syllabus being very extensive and divided into 15 lessons (Lostado-Lorza, 2019). 

As can be seen, the hours available to teach the theoretical classes and face-to-face assessment 

tests take a total of 20 hours, being a very limited number of classroom teaching hours. On the 

other hand, students who come from Degrees in Mechanical Engineering have already acquired 

a series of general and specific knowledge and skills prior to having taken subjects such as 

Calculation, Design and Testing of machines and Advanced Design of Machines, and that they 

must to be acquired when taking the M&F subject. This difference in the knowledge and skills 

that students of different specialties have acquired (very significant in some of the subjects 

taught) and with the limited availability of the theoretical classes hours to teach the entire 

subject matter, leads to a rethinking of the traditional face-to-face teaching for this subject due 

to: if the theoretical classes are taught by a “slow mode”, the DEE and DEAE students will 

probably find themselves “comfortable”, but it is very likely that the planned syllabus will not 

is taught in its entirety as planned, and such students will not acquire general and specific 

knowledge and skills. On the contrary, students from DME may get “bored” in class if the 

teacher teaches the theoretical classes in a “leisurely way”, but they can reach feel even "lost" 

if the teacher teaches face-to-face classes in a "way fast”, not even guaranteeing that these 

students from DME acquire and assimilate the knowledge and general and specific 

competences in this course. It is for this reason that teaching in a traditional way for classes 

theoretical classroom of M&M subject must be modified, so that the few teaching hours 

available (20 total hours including face-to-face tests) can be used to the maximum, and 

“autonomous work of the student” (112.50 h.) and “study and individual autonomous work” 

(75.00 h) can serve as “hours of tutored reinforcement” and thus, it is possible ensure that all 

students, regardless of the specialties from which they come, can acquire and assimilate general 

knowledge and skills and specific to this subject. Finally, once the students have received all 

the theoretical content of the subject and have completed all the laboratory practices, they all 

carry out a collaborative and integrated project with the rest of the Master's Degree subjects 

based on the PBL methodology. (25 h.). The objective is for students to consolidate, through 

the development of an integrated and collaborative project, the content taught in the M&M 

subject and in the rest of the Master's Degree subjects. As the duration of the PBL is also 

limited, the topics to be developed in the PBL must meet the following requirements:  

 Develop those topics seen in class, but which require greater dedication, since they have 

not been seen with the depth that would have been desired.  

 Develop those topics seen in class that are also interesting to be developed and integrated 

into the PBL.  

 Develop those topics that, in PBL format, it makes more sense to develop than in any other 

format (laboratory practices, problems solved in class, etc.) 

This work shows a teaching experience in the use of virtual media and educational videos 

in the Master of Industrial Engineering from the UR in order to provide students from all 
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specialties a better assimilation of general and specific skills related to the M&M subject. These 

virtual media and educational videos have been applied in the following points: 

1. The face-to-face theoretical classes are fully digitized (with presentations of all the 

lessons in powerpoint) 

2. All problems to be solved in class (classroom practical classes (15.00 h.)) are fully 

digitized (in pdf). 

3. All practical laboratory classes (15.00 h.) Are fully digitized (through explanatory 

videos) 

4. The hours that the student's autonomous work hours (112.50 h.) and study hours and 

individual autonomous work (75.00 h) can serve as “hours of reinforcement tutored” to make 

up for the lack of face-to-face hours. 

At the same time, this teaching experience has developed new forms of intervention on the 

M&M subject, which produces an impact on the improvement of the quality of student 

learning, at the same time that it introduces improvements both in the organization and in the 

use of human and material resources. 

2 Methodology 

The teaching experience developed in this work is based on the use of virtual media and 

educational videos, which was applied in the following stages. 

2.1 Initial knowledge test 

Firstly, and with the purpose of evaluating the knowledge that students have acquired in 

previous degrees, an “initial knowledge test” is proposed the day that the subject is presented 

to the students (this test did not score in the grade of the subject). A total of 10 multiple-choice 

questions were proposed on the theoretical content of the subject of M&M. The results of this 

test showed that students who have previously completed a degree in mechanical engineering 

obtain the best results as expected. Once the course ended, the students were subjected to the 

same initial knowledge test in order to determine if the students had assimilated the content of 

the lessons seen during the course. 

2.2 Digitization of the theoretical content of face-to-face classes 

All the theoretical classes were digitized, so that the student could have a copy in .pdf format 

while the classes were taught. In this way, the student could have a copy of the lessons seen in 

class and thus take notes while the lessons were taught. All this theoretical content in .pdf was 

made available to students in Moodle platform (Casales, 2008) (See Fig. 1). The students 

accessed the content of this platform on many occasions, having the possibility of downloading 

the lessons immediately right at the beginning of the theoretical classes. 

 

Figure 1: Detail of the digitized lessons in .pdf on the Moodle platform 
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2.3 Explanatory videos of the laboratory practices 

In this course, a total of 6 laboratory practices were carried out, these being: 

 Fatigue with the Finite Element Method (FEM) using Mentat-Marc software (MSC 

Team 2015). 

 Mesh sensitivity analysis in FEM model using Mentat-Marc software. 

 Transient dynamic and modal analysis with the FEM using Mentat-Marc software. 

 Shaft and gear analysis with Kissoft software (Gao, 2010). 

 Life Cycle Analysis (LCA) with the software Simapro (Silva, 2017). 

 Analysis of welded joints with the FEM. 

As can be seen, most of these laboratory practices were based on the use of the MEF for solving 

machine design problems. A video was made of each of the practices, which was uploaded to 

the Moodle platform, so that the students could view its content. The students were evaluated 

by means of multiple-choice questions, considering 4 questions per laboratory practice (18 

quetions in total). The participation of the students and the viewing of the educational videos 

were quite active, since it served as a review of said laboratory practices prior to the laboratory 

practices exam. Fig. 2 shows a video capture corresponding to laboratory practice No 1 Fatigue 

with the Finite Element Method (FEM) using Mentat-Marc software.  
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Figure 2: Detail of the video corresponding to practice Nº 1: Fatigue with the Finite Element Method (FEM)  

 

2.4 Hours of tutored reinforcement 

As mentioned above, since the number of hours of student's autonomous work (112.50 

hours) and individual autonomous work (75.00 hours)) are important in relation to Face-to-

face activities (75.00 h.), It was proposed to tutor the students through the following activities, 

which were also managed through the Moodle platform:  

 Educational Videos about the lessons seen in the theoretical classes and questionnaires 

when the videos are viewed with Edpuzzle (Shelby, 2021).  

 Multiple-choice test for the lessons seen in class and collections of multiple-choice test 

solved previous courses. 

 Collections of solved problems and collections of exam problems solved from previous 

courses (in pdf). 

 Collections of Not solved problems (in pdf). 

2.4.1 Educational Videos about the lessons seen in the theoretical classes (Edpuzzle) 

From each of the lessons of the M&M subject, a collection of videos was configured using 

the Edpuzzle application, in which several questionnaires were also included. The videos were 

selected from YouTube (Burgess, 2011), respecting at all times the rights of the author and 

citing the source of the procedure, and were configured in such a way that the students could 

not advance the video completely. The time available for each of the videos was 30 days. Of 

the 32 students enrolled in the M&M course, only 2 students did not view the videos on time, 

for which they were penalized. Fig. 3 shows one of the proposed videos from lesson 1 as well 

as some of the students who have viewed it and answered its questionnaire. 
  



 

16 

 

Figure 3: Detail of the video corresponding to practice Nº 1: Fatigue with the Finite Element Method (FEM)  

 

2.4.2 Multiple-choice test for the lessons seen in class and collections of multiple-choice 

test solved previous courses. 

Since the theoretical content of the M&M subject is very broad, several multiple-choice test 

based on a questionnaire of 5 theoretical questions per test were proposed once the content of 

3 lessons had been taught. The main objective was to evaluate the students continuously on an 

ongoing basis thus facilitating an assimilation of the contents of the subject, as suggested by 

the European Higher Education Area (EHEA) (Curaj, 2021). In addition, the students also 

made available on the Moodle platform a collection of theoretical multiple-choice tests solved 

in recent years. The main objective is that these solved tests serve as a reference in their study 

as well as a way of making them think and favor the assimilation of the content of M&M. Fig. 

4 shows a multiple-choice questionnaire corresponding to lesson 1 of the M&M subject in 

which the questions correctly answered appear highlighted in yellow. 
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Figure 3: Detail of the video corresponding to practice Nº 1: Fatigue with the Finite Element Method (FEM)  

 

2.4.3 Collections of solved problems and collections of exam problems solved from 

previous courses. 

A collection of solved problems from the lessons to be solved was digitized in .pdf and 

uploaded to the Moodle platform. In this way, students also had a digitized version for the face-

to-face class of problems, even before these problems were solved in class. The feedback from 

the students on this available documentation was very good, even proposing the improvement 

of some of these problems solved by detecting a typographical error made by the teacher.  

2.4.4 Collections of Not solved problems  

In addition to the collection of solved problems, a collection of unsolved problems was 

proposed. The main objective was to present the students with additional work and to be able 

to evaluate those students who not only settled for the proposed problems solved. Surprisingly, 

none of these proposed problems were solved correctly by the students, therefore, the students 

were not evaluated in this part. For future courses it has been proposed to encourage students 

to do various unsolved problems. One way to encourage students to solve these types of 

problems is to give a higher score to those students who are able to solve them.     

2.5 Evaluation methodology 

The items that were evaluated this course for the subject M&M as well as the value assigned 

to each of them were the following: 

 The theoretical content of the subject evaluated using a Multiple-choice test (5 

theoretical questions per lesson) [1.5 points / 10.0 points]. 

 The practical content of the subject evaluated proposing several problems which have 

to be solved in a limited time of 4 hours. The students during the exam can use all the 

equations of the theories seen in the theoretical classes, as well as scientific calculators, 
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but they cannot have the collection of problems solved and available on the Moodle 

platform or any other problem solved [4.0 points / 10.0 points]. 

 The laboratory practices of the subject evaluated using a Multiple-choice test (5 

theoretical questions per lesson) [1.0 point / 10.0 points]. 

 The visualization of the videos published in Edpuzzle as well as the questionnaires posed 

in these videos [0.5 point / 10.0 points]. 

 The content developed in the collaborative and integrated project based on PBL 

methodology evaluated through committee composed by each of the teachers 

responsible for the subjects taught in the Master's Degree [3.0 points / 10.0 points]. 

The grades that the students have obtained in each of these 5 items have been quite good. The 

average scores obtained by the students this year have been 7.3 points / 10 points, while the 

maximum and minimum scores obtained have been 8.96 points / 10 points and 5.02 points / 10 

points respectively. Likewise, the students were again evaluated with the same “initial 

knowledge test” in order to determine if during the course of the course they have assimilated 

at least the basic knowledge that they should have to take the M&M subject. It was observed 

that almost all of the evaluated students improved their qualification with respect to the 

qualification obtained in the first test carried out at the beginning of the course. Only a couple 

of students out of 32 evaluated have obtained a lower grade, which would show that most of 

them have acquired the basic theoretical knowledge collected in the M&M subject. The average 

score of the students who took the first test was 4.1 / 10 while said average score was 6.8 / 10 

for the students who took the second test. Finally, and in order to determine the opinion of the 

students with the methodology proposed for the M&M subject, an anonymous survey was 

proposed once the students were evaluated. The opinions of the students were diverse, but the 

majority of the students valued positively the use of educational videos for the labs, Multiple-

choice test for the lessons seen in class and collections of multiple-choice test solved previous 

courses.   

3 Conclusions 

The use of the use of virtual media and educational videos can be a very useful tool for the 

training of Industrial Engineering Master's students when the contact hours of a subject are 

very limited. This work shows how video tutorials and online virtual media using EdPuzze and 

Moodle platform have been used successfully for the subject “Machinery and Manufacturing 

(M&M) belonging to the Master of Industrial Engineering at the University of La Rioja (UR). 

A combination of the virtual platform Moodle, viewing of educational videos from YouTube, 

questionnaires about these educational videos using Edpuzzle, video tutorials of the laboratory 

practices, knowledge tests prior to the beginning and end of teaching the subject, as well as the 

provision of solved problems and solved exams to students have been used during the 2020-

2021 academic year. The results of the teaching experience have been satisfactory, and it is 

expected to continue with this combination of virtual media and educational videos and even 

improve it in the next academic years. 
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