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Abstract—The purpose of this article is to present the results of the evalua-
tion of the implementation of a teaching training course in Engineering Pedagogy
(EP) at a Chilean university of applied sciences. The research questions that
guided the research process were: (i) How do the participants evaluate the course
in general? (ii) How do the participants evaluate the didactic design of the course?
(iii) How do they evaluate the teaching competencies? (iv) How do they value
the usefulness of the learning outcomes for their teaching practice? (v) How they
self-evaluate their participation and their learning process? Based on different
authors a questionnaire with closed and open-ended questions was developed and
implemented online. For the statistical analysis was applied an exploratory-de-
scriptive analysis. The training course consists of two online modules with 90
working hours in LMS, and was designed by the Center of Engineering Educa-
tion (CIEI) at the University of Talca, according to the IGIP Curricula of the IGIP
center at the Technische Universitat Dresden (TU Dresden, Germany). From the
first results of the pilot project, it can be noted that there is a high level of moti-
vation and interest to participate in a teaching training course based on EP, which
has been specially oriented and designed to meet the specific requirements of the
academic staff of engineering schools.

Keywords—university teacher training, engineering pedagogy, online teaching
program, online learning in engineering

1 Introduction

1.1 Engineering pedagogy and education in Chilean context

Although Engineering Pedagogy (EP) has a long tradition in German-speaking are
as (particularly in Dresden, with a tradition of more than 60 years) [1, 2, 3], the concept
of "EP” is relatively recent in Spanish-speaking countries. In the specific case of Chile,
the application of this concept has been made possible thanks to the projects: "Engi-
neering Pedagogy in Chilean Universities 2014-2018" (PEDING Project) and
“Strengthening engineering training at Chilean universities through practice partner-
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ships” (STING Project) [4, 5]. Several authors recognize the different factors and as-
pects that condition the engineering pedagogy and education and the training of the
teaching staff in engineering careers [6, 7, 8, 9, 19, 20, 21], but the societies of the 21st
century evidences diverse demands derived for example from different actors of the
society, the economy and the scientific engineering fields, among others. Gormaz-Lo-
bos et al. [10] shows multiple factors that condition and influence the EP: (i) the pro-
duction and service structures of each country (needs determined by the labour market),
(ii) the society and culture (the needs for the development of technology and technique
is also determined by cultural and social aspects), (iii) the engineering sciences (needs
determined by matters of research, methods and technologies at the engineering sub-
jects), (iv) the academic staff or university teachers (with specific competencies of the
engineering fields but also of with pedagogical competencies), and (v) the learners (stu-
dents) or individuals studying engineering (with age-specific psychological character-
istics, individual needs, characteristics of the personality, values, attitudes among oth-
ers). Specifically, Melezinek defines EP as a discipline oriented to the engineering ed-
ucation process which connect the engineering sciences and techniques with pedagogy
and the educational system [6]. The author describes various component elements for
EP such as: (i) engineering fields (sciences) themselves, (ii) natural sciences, (iii) psy-
chological and sociological approaches, (iv) educational sciences, (v) communication
sciences, (vi) information and communication technologies (ICT), and (vii) ethics,
among others [6]. Based on different authors, Figure 1 presents the interaction of some
fields that should be considered for the development of a conception of engineering
pedagogy and education [1, 2, 3, 4, 6, 7, 22, 23].

Fields which influnce Fnaineerina Pedanoav and Fdiication

- Educational Communications
Educations technology Sciences Natural

Sciences \ J Sciences

Engineering Pedagogy and Education

Psychology Engineering Laboratory Sociology

Sciences and Didactics
technologies

Ethics

Fig. 1. Fields which influence engineering pedagogy and education

1.2 Proposal for a training course based on Engineering Pedagogy

In 2019, the International Center for Engineering Education CIEI (University of
Talca, Chile) developed a proposal for a teacher training program in EP based on the
IGIP Curriculum offered at the IGIP center at the TU Dresden and the results of the
PEDING and STING projects (see Figure 2) [24].
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Modular training program in Engineering Education CIEI (20 CP).

Module area I: Fundamental principles of Engineering Education and Didactics (8 CP).

1. Teaching and learning process design in the Engineering Education (EE).
2. Communication — Design of communicative processes in EE.
3. Didactic Media and educational technologies in teaching and learning processes in EE.
4. Control and evaluation of the learning results in the Engineering Education.

Module area Il: Design and structuring of teaching and learning processes at the university
level (3 CP).

5. Laboratory Didactics.
6. Project Based Learning (PBL) in EE.

N

Module area I11: Determination of study objectives and contents in connection with
industrial, service, and business sectors (6 CP).

7. Transfer of technology and knowledge.
8. Practice and internship in companies and industries.
9. Curriculum development, design and planning process.

After the compulsory curricu-
lum, the participants selected 3 of
the 5 elective modules (3 CP)

Module area IV: Practical, application and specialization modules in EE.

10. Research and pedagogical professional development.
11. Innovation and Entrepreneurship in Engineering Education.
12. Research and collaborative work with companies.

13. Gamification and Simulation in Engineering Education.
14. Portfolio Assessment.

Fig. 2. Modular curricula (Program) for teaching staff in Engineering Education CIEI
UTALCA.

Figure 2 shows a general overview with the structure of the training program (cur-
ricula). According to IGIP, the training program contemplates a total of 600 hours for
all learning activities, including lectures, presentations, workshops, short reports, and
group activities, among others. The program will be carried out through an Online
Learning and also Blended Learning modality: including classroom sessions (face to
face or videoconferences) and remote learning through a digital learning platform
(LMS). The teaching-learning program seeks to expand the field of Engineering Peda-
gogy and Education in Chilean context and also to improve the competencies profile
for university and non-university teaching staff (teachers and trainers) in engineering
faculties and vocational education institutions.

The main educational objectives of the training program in Engineering Pedagogy
and Education are [24]:
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1. To development and improvement of pedagogical competencies of the academic
staff (teachers and trainers) in engineering education and similar fields,

2. To improvement of teaching and learning (planning, resource development, among
others) and evaluation methods in scientifically and technical subjects,

3. To development of practice-oriented curricula that correspond to the needs of stu-
dents and employers, and strengthening the university-industry collaboration,

4. To development and strengthening of innovation and research competencies,

5. To facilitate the acquisition of theoretical-practical knowledge about curriculum de-
sign and development,

6. To promote the use of media in university and technical teaching, and

7. To development of communication competencies and strategies for online (synchro-
nous and asynchronous learning) and face to face learning.

1.3 The first teacher training in EP at INACAP: a pilot project

INACAP (Universidad Tecnologica de Chile/ Instituto Profesional/ Centro de For-
macion Técnica) is a Chilean vocational school (post-secondary education) and univer-
sity of applied sciences, with campuses (more than 27) in all regions of Chile. The main
programs for undergraduate students are related to health and engineering fields. The
teacher training programs for the academic staff are frequently not strongly linked to
their pedagogical practice in the scientific and technological fields [11, 23]. For this
reason, the authorities from INACAP decided to specialize the teacher training, and
generate a cooperation strategy with the CIEI at the University of Talca (Chile), under
the pedagogical support of a group of academics of the TU Dresden (Germany), Faculty
of Education. The activities started with a pilot project to strengthen specifically engi-
neering teaching and technical and professional education, through an online program
for teachers in different fields of EP. But before starting the course, the research group
decided, as the first step, to recognize and analyze the training needs of the academic
staff with a pilot group: a group of academics in engineering fields at INACAP at the
Talca campus.

Based on the results obtained in the surveys about multiple needs on Engineering
Education and Pedagogy were identified [11]:

a) “Evaluation and assessment of learning achievements”,

b) “Knowledge about theoretical and practical approaches of the didactics for the
teaching and learning in engineering”,

c) “Structuring of teaching and learning processes for engineering education”,

d) “Use of learning resources and information and communication technologies”
(IcT),

e) "Use, development and evaluation of new didactic means in the training of engi-
neers”, and

f) “Knowledge about how to design effective measurements of the learning accom-
plishments” among others.

From these results, was developed a training course that consists of two modules of
the training course in Engineering Education (training program) designed at CIEI (see
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Figure 2), with specific contents [11, 22, 23, 24, 25, 26, 27], according to INACAP
teacher training needs. An overview of the modules, goals, and units is presented in
Table 1.

Table 1. Description of the teaching training course modules for INACAP-Pilot Project.

Description of the teaching training modules for

INACAP-Pilot Project. (* summarized version for this publication)

Teaching and Learning Process Design in the Engineering Education (2 CP)
Goal Units
Unit 1 - Trends, future perspectives, and approaches for engineering edu-
cation.
Some new national and international trends, perspectives, and approaches
that support the context of Engineering Education and the formation of
Engineers of the 21st Century.
Unit 2 — Basic principles of Engineering Teaching.
Fundamental principles, theoretical foundations and terminology associ-
ated with Engineering teaching and learning.

Unit 3 - Structuring of the teaching and learning processes in Engineering
Sciences.
Components of the teaching and learning process to meet the requirements
of the professional profile of students graduated from Engineering.

Unit 4 — Fundamental principles for the elaboration of didactic Media.
Fundamental principles, approaches and concepts for the elaboration and
design of didactic Media.
Learning Assessment in Engineering Education (2 CP)
Goal Units
Unit 1 —Theoretical fundamentals and approaches about the learning as-
sessment at the university level.
Theoretical fundamentals and approaches that support the functions of the
assessment of learning outcomes at the university level, applying these
fundamentals and approaches by the structuring of evaluation processes.
Unit 2 — Operationalization of the learning objectives and outcomes.
Components that characterize a quality evaluative process and the differ-
ent areas that need to be evaluated, considering these to operationalize the
learning objectives and the expected learning outcomes of the learning
processes, to make them evaluable according to the learning objectives.
Unit 3 — Evaluation methodologies and strategies, and register of learning
outcomes.

Different methodologies, strategies, and procedures to design evaluation
processes and registers of the learning outcomes, analysing their limita-
tions and potentialities, for developing and selecting an appropriate
method according to the object or item to evaluate.

Unit 4 — Evaluation of learning outcomes and key competencies of engi-
neers.
To know and identify different forms, strategies, and evaluation systems
and register of the learning outcomes, developing and selecting an appro-
priate procedure, according to the professional profile for the training of
engineers, based on its expected knowledge, key competencies, and skills.

Participants will
be able to struc-
ture teaching and
learning processes
to train engineers,
M1 taking into consid-
eration the spe-
cific scientific
knowledge of the
discipline they
teach, focusing on
the learning pro-
cess of the stu-
dents.

Participants will
be able to design
control and evalu-
M2 ation processes of
the learning re-
sults based on sci-
entific and theo-
retical founda-
tions.

The course was offered in online learning form (with (synchronous and asynchro-
nous activities) between January and May 2020 with the participation of a group of 24
academics of INACAP Talca campus. Most of the academics are part of four Engineer-
ing Schools of INACAP at the campus Talca: Electrical Engineering, Industrial Engi-
neering, Information and Computer Engineering and Mechanical Engineering. Three
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participants had no teaching responsibilities: two are supervisors and one is department
director of this campus. The course contemplated a work of 4 Credit Points (CP) (each
Module 2 CP), also 120 hours of training according to the SCT-Chile system. The
course design was based on a mix of synchronous activities carried out on the Zoom
platform (30 hours), together with work on a Moodle-based LMS platform for asyn-
chronous independently and collaborative work (90 hours). The course evaluation was
formative and based on the independent work materials. At the end of the course, was
requested a final product (with planning, development of learning and evaluation ma-
terial plus rubrics, among others), that allowed to evaluate the competencies by each
participant along the course.

As an evaluation form of the project, the research group implemented a survey to
obtain feedback about the course from the participants, its design, topics, and effective-
ness among others. Although different authors [9,21,23] show the need for training in
technical and engineering-related disciplines, research on the effects and evaluation of
university teaching training programs has not been widely reported in the specialized
literature for the Chilean context. For this reason, the authors of this paper would like
to know the valuation and opinions of the teaching staff who participated in this course.

2 Evaluation results of the teacher training course in EP

2.1  Methodology

The main goal of the study was to identify the perception of the participants of the
training course (academic staff) about their experiences and valuation of the competen-
cies development during the course. The research questions that guided the research
process were:

1. How do the participants evaluate the course in general?

2. How do the participants evaluate the didactic design of the course?

3. How do they evaluate the teaching competencies?

4. How do they value the usefulness of the acquired knowledge for their teaching prac-
tice?

5. How they self-evaluate their participation and their learning process?

Based on [12, 13, 14, 15, 21] and their previous experience in engineering pedagogy
research projects in Germany and Chile [5, 16], the authors developed a categories sys-
tem with indicators for the instrument design. The instrument consists in a question-
naire with closed and open-ended questions organized in five main categories with their
respective items. The five categories or dimensions to be evaluated are (see Table 2):

1. The development of the course (in general), with 4 items

2. The didactic design of the course, with 9 items

3. The teaching competencies, with 5 items

4. The perceived utility of the acquired knowledge for their own teaching practice, with
12 items

5. Self-assessment of the own learning process, with 4 items
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Due to the location of the participants (Chile), the questionnaire was developed in
Spanish and consisted of 34 items on a Likert-type scale (5 levels) grouped into five
categories (see Table 2).

Table 2. Dimensions and conceptual items for the evaluation instrument [5, 16]

Dimensions and conceptual items
(Summarized version for this publication)

Categories /
Dimensions

Conceptual Items

1. General evaluation
of the development of
the course

1.1. Satisfaction level with the information about course goals.
1.2. Satisfaction level with the development of the course.

1.3. Satisfaction level with the duration of the course.

1.4. Satisfaction level with the course progress.

2. Evaluation of the di-
dactic design of the
course

2.1. Satisfaction level with course modality (online) for the learning process.

2.2. Satisfaction level with the use of the online platform and educational re-
sources.

2.3. Satisfaction level with units and learning resources on the platform.

2.4. Satisfaction level with learning activities for autonomous professional devel-
opment.

2.5. Satisfaction level with synchronous learning activities.

2.6. Satisfaction with learning resources and tools for competencies development.
2.7. Satisfaction level with planning and duration of each module.

2.8. Satisfaction level with learning activities for the teaching reality.

2.9. Satisfaction level with the applicability of acquired contents to the own teach-
ing context.

3. Evaluation of teach-
ing competencies

3.1. Satisfaction level with different competencies of the teachers.

3.2. Evaluation of motivation and teaching organization of the teachers.

3.3. Clarity of teachers to guide the teaching-learning process.

3.4. Evaluation of the attitude of the teachers for monitoring the learning process
and assessment.

3.5. Satisfaction with teacher’s attitude for monitoring the online learning process
and assessment.

4. Evaluation of the
perceived utility of the
acquired knowledge for
the own teaching
practice

4.1. Utility of the contents and methods for the own teaching practice.

4.2. Satisfaction with the applicability of contents on real teaching context.

4.3. Applicability of acquired knowledge in modern teaching environments.

4.4. Usefulness of contents for the development of different teacher competencies.
4.5. Usefulness of workshops for learning process and competencies develop-
ment.

4.6. Usefulness of asynchronous learning activities for competencies develop-
ment.

4.7. Usefulness of synchronous learning activities for competencies development.
4.8. Usefulness of each module for professional development.

4.9. Usefulness of each module for teaching reality in engineering.

4.10. Utility of the acquired knowledge for the teaching practice.

4.11. Utility of the acquired knowledge for the work with other colleges.

4.12. Utility of the acquired knowledge for the professional development.

5. Self-assessment of
the own learning pro-
cess

5.1. Commitment and motivation with the course.

5.2. Motivation for a new training in EP.

5.3. Satisfaction level with the participation in the course.
5.4. Dissatisfaction with the participation in the course.
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2.2 Population, available sample and procedure.

The sample of the research was composed of 24 participants at the training course
for INACAP at the Talca campus. Only 21 questionnaires were considered for the anal-
ysis because they were fully completed (three questionnaires were incomplete). The
instrument was applied online, ensuring the anonymity of the participants. The first part
collected information of the participants about gender, subject matter, fields and years
of teaching experience, previous teacher training, among others. The second part con-
sists in the information collection of the closed questions. For the statistical analysis
was applied an exploratory-descriptive analyze [17, 18].

2.3  Characterization of the sample

Table 3 presents the characterization of the sample from INACAP. In total, 21 aca-
demics answered fully the questionnaire: 29% are women (6) and 71% men (15). Re-
garding the age ranges of the respondents, 90% (19) of the participants are between 30-
39 years old and 10% (2) are between 40-49 years old. There no participants older than
50 years. Related to the participant’s distribution by engineering school, most of the
participants work in mechanical engineering (38%) and industrial engineering (24%).
The same number of participants works in the fields of computer sciences (18%) and
electrical engineering (18%).

Table 3. Characterization of the sample.

Categories Sample

Number of respondents (valid) 21
Age

Between 30 and 39 years old 19

Between 40 and 49 years old

Between 50 and 59 years old 0

More than 60 years old 0
Gender

Female 6

Male 15
Engineering fields

Mechanical engineering 8

Computer sciences/ engineering 4

Industrial engineering 5

Electrical engineering 4
Teaching experience (in years)

Between 0 and 5 years 17

Between 6 and 10 years 3

More than 10 years 1
Previous experience at teacher trainings

Yes 18

No 3
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Concerning the years of teaching practice experience, 81% have between 0-5 years
(17) and 14% have between 6-10 years (3). Of the total number of respondents, approx-
imately 86% (18) have already participated in some teaching training course.

2.4 Results of INACAP s survey.

Closed questions. The results about the perception of the respondents regarding the
evaluation of the training course are presented in this section. Table 4 exposes the re-
sults for the 34 considered items (see Table 2).

Table 4. Results of the closed questions

% of Answers

ITEM Low Medium | High
[1112] [3] [41[5]

1. Satisfaction with the information about course objectives. 0,0 0,0 100,0
2. Utility of the contents and methods for the own teaching practice. 0,0 0,0 100,0
f’éxséatlsfactlon with the applicability of contents on real teaching con- 00 00 100,0
4. Appl!cablllty of acquired learning and knowledge in modern teach- 00 00 100,0
ing environments.
5. Usefulness of contents for the development of different teacher
competencies. 0.0 0.0 100,0
6. Satisfaction with the development of the course. 0,0 0,0 100,0
7. Satisfaction with the duration of the course. 0,0 19,0 81,0
8. Satisfaction with course progress. 0,0 4.8 95,2
9. Satisfaction with different competencies of the teachers. 0,0 0,0 100,0
:I%. Evaluation of the motivation and teaching organization of teach- 00 00 100,0
11. Satisfaction with course modality (online) for the learning process. 0,0 14,3 85,7
12. Satisfaction with the use of the online platform and educational re- 00 143 857
sources.
13. Satisfaction with units and learning resources on the platform. 0,0 9,5 90,5
14. Satisfaction with learning activities for autonomous professional 00 48 952

development.
15. Satisfaction with synchronous learning activities. 0,0 0,0 100,0

16. Usefulness of workshops for learning process and competencies
development.

17. Usefulness of asynchronous learning activities for competencies
development.

18. Clarity of teachers to guide the teaching-learning process. 0,0 0,0 100,0
19. Satisfaction with learning resources and tools for competencies

00 0,0 100,0

0,0 14,3 85,7

development. 0.0 0.0 100,0
20. Commitment and motivation with the course. 4.8 19,0 76,2
21. Usefulness of synchronous learning activities for competencies de- 00 00 100,0
velopment.

22. Satisfaction with planning and duration of each module. 0,0 19,0 81,0
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% of Answers

ITEM Low Medium | High

[1102] [3] [41[5]

23. Usefulness of each module for professional development. 0,0 0,0 100,0
24. Usefulness of each module for the teaching reality in engineering. 4,8 0,0 95,2
25. Motivation for a new training in EP. 0,0 9,5 90,5

26. Satisfaction with the participation in the course. 0,0 0,0 100,0

27. Satisfaction with learning activities for the teaching reality. 0,0 0,0 100,0
28. Dissatisfaction with the participation in the course. 100,0 0,0 0,0

29. Utility of the acquired knowledge for the teaching practice. 0,0 0,0 100,0

30. Utility of the acquired knowledge for the work with other colleges. 0,0 0,0 100,0

31. Satisfaction with the applicability of acquired contents to the own

teaching context. 48 0.0 952
32. Evaluation of the attitude of the teachers for monitoring the learn-

ing process and assessment. 0.0 0.0 100,0
33. Satisfaction with teacher’s attitude for monitoring the learning 00 00 100,0
process and assessment.

34. Utility of the acquired knowledge for professional development. 0,0 0,0 100,0

In general, all aspects were as high (4 points) or very high (5 points) valuated (more
than 75% of the preferences). The most relevant aspects are related to the dimensions
“Evaluation of the didactic design of the course”, “Evaluation of teaching competen-
cies” and “Evaluation of the perceived utility of the acquired knowledge for the own
teaching practice” (see Table 2) with more than 85% of the preferences. Specifically,
22 indicators of these categories were valuated with 100% of the preferences as high (4
points) or very high (5 points). An example for this are the items: "Satisfaction with
synchronous learning activities 7, “Usefulness of workshops for learning processes and
competencies development”, “Clarity of teachers to guide the teaching-learning pro-
cess”, “Satisfaction level with the learning resources and tools used for competencies
development” and “Utility of the acquired learning for professional development”. The
item with the lowest relevance is related to the category “Self-assessment of the own
learning process” (under 80%), and was: "Commitment and motivation with the
course”. The item “Dissatisfaction with the participation in the course” was valuated
as very low or low with 100% of the preferences.

Another important aspect is the perception of the participants about the relevance of
the different items /questions by gender. Figure 3 shows the differences between the
participants related to the relevance of the indicators. For the female participants of the
teacher training course, most of the items were low valued, except the items “Satisfac-
tion with the development of the course” and “Satisfaction with the duration of the
course .
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Fig. 3. Preferences of the different items related to the evaluation of the training course in EP
by gender.

By grouping the participants by engineering fields (Figure 4), the participants from
Computer sciences gave the high average of preferences in the valuation of all items
(96,76%) and the participants from Mechanical engineering the lowest average with
89,49%. (Industrial engineering with 91,06% and Electrical engineering with 90,59%).

Figure 5 shows the differences between the relevance of the items for the participants
by years of teaching experience. For the participants with up to 5 years of teaching
experience, the average value of preferences in all items was 92,11% and for partici-
pants with up to 10 years was 92,35%. For participants with more than 10 years of
teaching experience, the most of the “indicators” were low valued (average of 77,65%
in all items).
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Industrial Eng. e Electrical Eng.
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§ 100
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a
5 50
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Fig. 4. Preferences of the different items related to the evaluation of the training course in EP
by engineering fields.
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Fig. 5. Preferences of the different items related to the evaluation of the training course in EP
by years of teaching experience.

3 Discussion and conclusion

The main goal of the study was to identify the perception of the participants of the
training course (academic staff) about their experiences and valuation of the competen-
cies developed during an online course. Concerning the categories “Evaluation of the
course development (in general)”, “Evaluation of the didactic design of the course”,
“Evaluation of the teaching competencies” and “Evaluation of the teaching competen-
cies” - in line with other studies [15,16, 28] - all aspects related were as high valuated.
The item “Dissatisfaction with the participation in the course” was valuated as low with
100% of the preferences. These results coincide with the comments of the participants
during the teaching-learning activities. The findings confirm the relationship between
the average of evaluations with the years of teaching experience of the participants [16,
28]: participants with up to 5 years of experience evaluated the course better, and par-
ticipants with over 10 years of teaching experience tend to evaluate the course lower;
something that had already been demonstrated in the literature [16]. The item with the
lowest relevance ("Commitment and motivation with the course”) is related to the cat-
egory “Self-assessment of the own learning process”. That can be explained because
most of the participants had a high amount of teaching time and said that they wanted
to dedicate more hours to the program but could not because of their other
responsibilities.

This pilot research project and training program was aimed to show the different
training needs in Engineering Education and Pedagogy, and to implement and evaluate
an online training course for the teaching staff of engineering schools of INACAP at
the Talca campus. The project directors recognize the challenge and the hard work in-
volved in specializing the development of competencies of academic staff in the field
of EP because this is relatively “new” in Spanish-speaking countries and also in Chile.
For this reason, an international university working group has been formed to promote
the EP and the specialization of the teaching profile of academics of engineering fields.
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This group is formed by academics from the Technische Universitit Dresden (Ger-
many), the University of Talca, and INACAP (Chile). From the first results of the pilot
project, it can be noted that there is a high level of motivation and interest to participate
in a teaching training program in EP, which has been specially oriented and designed
to meet the requirements of the specific academic staff of engineering schools.

The evaluation results of the training course and its online implementation showed
a high valuation of the course by the participants. However, due to the “pilot nature” of
this project and the small sample of academics who participated (24 people), some
questions remain open about the impact and valuation that this type of training course
can have on other INACAP campuses throughout Chile. Due to the size of the sample,
the authors consider that the results of the research cannot be generalized. However,
they serve to analyze (case study) the teachers' experience about a training course spe-
cifically oriented towards EP. For this reason and as future work, the authorities of the
institution and the project directors want to design a complete training plan for 2021
that includes other modules of the CIEI program that may be relevant for the teaching
staff from other campuses. This program will be evaluated by implementing quantita-
tive and qualitative methods, to incorporate consistency and data triangulation into the
research findings. To contribute to the development of the concept and the effects of
EP in engineering schools, the authors of this paper hope to continue expanding the
teaching training in Engineering Education in universities and vocational institutions in
different regions of Chile.

4 References

[1] Lehmann, G., Malek, R. (1991). Entwicklung der Ingenieurpadagogik an der TU Dresden
1951 bis 1991. TU Dresden, Dresden Germany.

[2] Hortsch, H. & Reese, U. (2012). Historische Aspekte Ingenieurpaddagogischer Lehre und
Forschung an der TU Dresden. In: Hortsch, H.& Kersten, S.& Kdéhler, M.: Renaissance der
Ingenieurpadagogik — Entwicklungslinien in Europdischen Raum. Referate der 6. IGIP Re-
gionaltagung, pp 9 — 25.

[3] Lohmann, H. (1954). Die Technik und ihre Lehre. Ein Forschungsteilprogramm fiir eine
wissenschaftliche Ingenieurpédagogik. Wissenschaftliche Zeitschriften der TU Dresden, pp
602-621.

[4] Hortsch H., Gormaz-Lobos D., Galarce-Miranda C., Kersten S. (2019). Needs-Oriented En-
gineering Pedagogy - Research Projects in Chilean Universities. In: Auer M.& Tsiatsos T.
(Eds) (2019). The Challenges of the Digital Transformation in Education. ICL 2018. Ad-
vances in |Intelligent Systems and Computing, 917. Springer, Cham, 741-753.
https://doi.org/10.1007/978-3-030-11935-5_70

[5] Diaz, M., Gormaz-Lobos, D. Galarce-Miranda, C., Valenzuela, F., Rojas, F., Duran, A.,
Cerda, C.,Carrasco, D., Hortsch, H. (2020). Strengthening the training of engineers in Chil-
ean universities through practice partnerships: STING Project”, Procedia Computer Science,
172: 597-602. https://doi.org/10.1016/j.procs.2020.05.076

[6] Melezinek, A. (1999). Ingenieurpddagogik — Praxis der Vermittlung technischen Wissens,
Springer-Verlag, Wien New York.

66 http://www.i-jep.org


https://doi.org/10.1007/978-3-030-11935-5_70
https://doi.org/10.1016/j.procs.2020.05.076

Paper—Evaluation Results of an Online Teacher Training Course Specialized in Engineering Education

[7] Rudtmann, T., Kipper, H. (2016). Klagenfurt School of Engineering Pedagogy by Adolf
Melezinek as the Basis of Teaching Engineering. International Journal of Engineering Ped-
agogy, 06 (3): 10-18. https://doi.org/10.3991/ijep.v6i3.5949

[8] Almetov, N., Zhorabekova, A., Sagdullayev, I., Abilhairova, Z., Tulenova, K. (2020). Engi-
neering Education: Problems of Modernization in the Context of a Competence Approach.
International Journal of Engineering Pedagogy, 10 (6): 7-20. https://doi.org/10.3991/
ijep.v10i6.14043

[9] Hrmo, R., Mistina, J., Kristofiakova, L. (2016). Improving the Quality of Technical and
Vocational Education in Slovakia for European Labour Market Needs. International Journal
of Engineering Pedagogy, 06 (2): 14-22. https://doi.org/10.3991/ijep.v6i2.5369

[10] Gormaz-Lobos D., Galarce-Miranda C., Hortsch H., Kersten S. (2020). The Needs-Oriented
Approach of the Dresden School of Engineering Pedagogy and Education. In: Auer M.,
Hortsch H., Sethakul P. (Eds.) The Impact of the 4th Industrial Revolution on Engineering
Education. ICL 2019. Advances in Intelligent Systems and Computing, 1134: 589-600.
https://doi.org/10.1007/978-3-030-40274-7_56

[11] Gormaz-Lobos D., Galarce-Miranda C., Hortsch H., Almonacid-Vargas, C. (2021). Teacher
Training”s Needs in University Context: A Case Study of a Chilean University of Applied
Sciences. International Journal of Emerging Technologies in Learning, 16 (9): 119-132.
https://doi.org/10.3991/ijet.v16i09.21389

[12] Elas, N. I. B., Abd Majid, F. B. and Suthagar, A. (2019). Development of technological
pedagogical content knowledge (TPACK) for english teachers: The validity and reliability.
International Journal of Emerging Technologies in Learning, 2019, vol. 14(20): 18-33.
https://doi.org/10.3991/ijet.v14i20.11456

[13] Matviyevskaya, E. G., Tavstukha, O. G., Galustyan, O. V., Ignatov, P. A., Miroshnikova,
D. V. (2019). Formation of information and communication competence of future teachers.
International Journal of Emerging Technologies in Learning, 14 (19): 65-76. https://doi.org/
10.3991/ijet.v14i19.10990

[14] Rajak, A.,Shrivastava, A.K., Tripathi, A.K. (2019). An approach to evaluate program out-
comes and program educational objectives through direct and indirect assessment tools. In-
ternational Journal of Emerging Technologies in Learning, 14 (23): 85-97. https://doi.
0rg/10.3991/ijet.v14i23.11018

[15] Krasnova, L., Shurygin, V. (2019). Blended learning of physics in the context of the profes-
sional development of teachers. International Journal of Emerging Technologies in Learn-
ing, 14 (23): 17-32. https://doi.org/10.3991/ijet.v14i23.11084

[16] Gormaz-Lobos, D., Galarce-Miranda, Hortsch, H., C., Kersten, S., Hinojosa, J., Fuentes, P.,
Rojas, P., Calisto, N., Maldonado, P., Lagos, R., Schaffeld, G. (2020). Evaluation Results
of the First Training Program on Engineering Pedagogy in Chilean Universities. In: Auer
M., Hortsch H., Sethakul P. (eds) The Impact of the 4th Industrial Revolution on Engineer-
ing Education. ICL 2019. Advances in Intelligent Systems and Computing, 1135: 115-126.
Springer, Cham. https://doi.org/10.1007/978-3-030-40271-6_12

[17] Cohen, L., Manion, L., Morrison, K. (2013). Research Methods in Education. Routledge,
Londres.

[18] Creswell, J. W. (2015). Educational research: planning, conducting, and evaluating quanti-
tative and qualitative research. Boston, MA: Pearson Education.

[19] McArthur, J. (2010). Time to look anew: critical pedagogy and disciplines within higher
education. Studies in Higher Education, 35 (3): 301-315. https://doi.org/10.1080/
03075070903062856

iJEP — Vol. 11, No. 5, 2021 67


https://doi.org/10.3991/ijep.v6i3.5949
https://doi.org/10.3991/ijep.v10i6.14043
https://doi.org/10.3991/ijep.v10i6.14043
https://doi.org/10.3991/ijep.v6i2.5369
https://doi.org/10.1007/978-3-030-40274-7_56
https://doi.org/10.3991/ijet.v16i09.21389
https://doi.org/10.3991/ijet.v14i20.11456
https://doi.org/%2010.3991/ijet.v14i19.10990
https://doi.org/%2010.3991/ijet.v14i19.10990
https://doi.org/10.3991/ijet.v14i23.11018
https://doi.org/10.3991/ijet.v14i23.11018
https://doi.org/10.3991/ijet.v14i23.11084
https://doi.org/10.1007/978-3-030-40271-6_12
https://doi.org/10.1080/03075070903062856
https://doi.org/10.1080/03075070903062856

Paper—Evaluation Results of an Online Teacher Training Course Specialized in Engineering Education

[20] Nicoll-Senft, J.M., Seider, S. (2010). Assessing the Impact of the 4AMAT Teaching Model
Across Multiple Disciplines in Higher Education. College Teaching. 58: 19— 27.
https://doi.org/10.1080/87567550903245623

[21] Riahi, S., Riahi, A. (2018). The Pedagogy of Higher Education: How to Evaluate the Quality
of Training in Morocco to Improve it. International Journal of Engineering Pedagogy, 8, (1):
92-108. https://doi.org/10.3991/ijep.v8il1.7984

[22] Oliveira, A., Feyzi Behnagh, R., Ni, L., Mohsinah, A. A., Burgess, K. J., Guo, L. (2019).
Emerging technologies as pedagogical tools for teaching and learning science: A literature
review. Hum Behavior & Emerging Technology, 1(2), 149-160. https://doi.org/10.1002/
hbe2.141

[23] Gormaz-Lobos D., Galarce-Miranda C., Hortsch H., Kersten S. (2020). Engineering Peda-
gogy in Chilean Context: Some Results from the PEDING-Project. In: Auer M., Hortsch H.,
Sethakul P. (eds) The Impact of the 4th Industrial Revolution on Engineering Education.
ICL 2019. Advances in Intelligent Systems and Computing, 1135. Springer, Cham.
https://doi.org/10.1007/978-3-030-40271-6_11

[24] Galarce-Miranda C., Gormaz-Lobos D., Hortsch H., Kersten S. (2021) Design and Imple-
mentation of the International Center of Engineering Education at the University of Talca
(Chile) Under IGIP and the Dresden School of Engineering Pedagogy Tradition. In: Auer
M.E., Rultmann T. (eds) Educating Engineers for Future Industrial Revolutions. ICL 2020.
Advances in Intelligent Systems and Computing, 1329. Springer, Cham. https://doi.org/
10.1007/978-3-030-68201-9_2

[25] Lin, C. L., Hou, H. T., & Tsai, C. C. (2016). Analyzing the social knowledge construction
and online searching behavior of high school learners during a collaborative problem solving
learning activity: A multi-dimensional behavioral pattern analysis. The Asia-Pacific Educa-
tion Researcher, 25(5-6): 893-906.

[26] Martin, F., & Bolliger, D. U. (2018). Engagement matters: Student perceptions on the im-
portance of engagement strategies in the online learning environment. Online Learning, 22:
1, 205-222. https://doi.org/10.24059/01j.v22i1.1092

[27] Moore, M. G., & Kearsley, G. (2012). Distance education: A systems view of online learning
(3rd ed.). Wadsworth.

[28] Fritsch, S., Berger, S., Seifried, J. et al. (2015). The impact of university teacher training on
prospective teachers’ CK and PCK — a comparison between Austria and Germany. Empirical
Res Voc Ed Train, 7 (4). https://doi.org/10.1186/s40461-015-0014-8

5 Authors

Dr. phil. Diego Gormaz-Lobos formerly studied Education (B.A) at the Pontificia
Universidad Catdlica de Chile. He completed a Master Degree and a Ph.D. program in
Education at the Technische Universitat Dresden (Germany) specializing in university
and technical education. Between 2014 and 2020, Dr. Gormaz-Lobos worked as a Re-
search Assistant at the Technische Universitat Dresden, Faculty of Education. Diego is
currently part of the research staff of the Universidad Auténoma de Chile, Faculty of
Engineering.

Dr. phil. Claudia Galarce- Miranda studied Education (B.A) at the Pontificia Uni-
versidad Catdlica de Chile. She studied a Master program in Education with a special-
ization in Education Research at the Technische Universitat Dresden (Germany). Be-
tween 2012 and 2014 she worked as a Research Assistant in a project dedicated to the

68 http://www.i-jep.org


https://doi.org/10.1080/87567550903245623
https://doi.org/10.3991/ijep.v8i1.7984
https://doi.org/10.1002/hbe2.141
https://doi.org/10.1002/hbe2.141
https://doi.org/10.1007/978-3-030-40271-6_11
https://doi.org/10.1007/978-3-030-68201-9_2
https://doi.org/10.1007/978-3-030-68201-9_2
https://doi.org/10.24059/olj.v22i1.1092
https://doi.org/10.1186/s40461-015-0014-8

Paper—Evaluation Results of an Online Teacher Training Course Specialized in Engineering Education

development of digital learning platforms at the Technische Universitit Dresden. She
completed a Ph.D. program at the Freie Universitat Berlin, Germany. Dr. Galarce-Mi-
randa works as a Research Assistant at the Technische Universitit Dresden, Faculty of
Education.

Dr. phil. Steffen Kersten is a Dipl. Ing. Pad. Elektrotechnik who obtained a Ph.D.
in Vocational Pedagogics, Didactice and Methodics. Presently, Dr. Kersten serves as
the Vice-President of IPW (Scientific Society for Engineering Education, Germany)
and he also serves in to the Chair for Didactics of VVocational and Professional Learning
and Teaching Education at the Technische Universitét Dresden (Germany). Since the
1990s, he has been involved with a multitude of professional research projects in engi-
neering pedagogy and education in 28 countries and presently is involved with pro-
grams in China, Chile, Germany and Kenya.

Article submitted 2021-02-12. Resubmitted 2021-05-13. Final acceptance 2021-05-13. Final version pub-
lished as submitted by the authors.

iJEP — Vol. 11, No. 5, 2021 69



