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Faculty development program on active learning for engineering
faculty in Chile: Sharing step

Abstract

This work in progress presents the structure and results of one part of an ongoing faculty
development program in a large private university in Chile. The entire development program
consists of six steps; in this paper, we focus on the fifth step, sharing, for two reasons: 1) some of
the previous steps have been already presented and 2) the authors are interested in receiving
feedback on the step in which sharing and spreading experiences on active learning
implementations occur.

For this presentation, we focus on the structure, materials shared and products that resulted from
the 2-day workshop, the fifth step of the program. All participants work collaboratively in small
groups, by the engineering subject, to design an active learning activity that will challenge
students and convey the learning objectives of the course/unit selected. In this workshop, there
were about 80 participants, 20 of those had continually participated in the previous steps. The
authors are interested in receiving feedback on the program, particularly of the step in which
sharing and spreading experiences on active learning implementations occur.

Introduction

Many countries are carrying out actions with the aim of increasing the number of professionals
in the STEM areas. To this end, they are making recommendations aimed at favoring the
adoption of empirically validated teaching practices that help achieve that objective by
increasing retention, encouraging inclusion, favoring timely titling, etc. [1].

Particularly in the case of engineering, since a couple of decades ago there is the consensus with
regards to producing changes in the way professional training is conceived. That is, teachers
need to abandon the role of information providers, while students must leave the passive role of
recipients of that information. It is necessary to transform it into a model with a focus on the
student and on their learning [2], [3], [4].

We need to motivate teachers to change their teaching and learning paradigm by creating
opportunities that allow them to reflect and rethink their practices. They will be willing to change
when they entertain the possibility of increasing classroom interactions and decrease teacher
control while achieving the course objectives and improving learning outcomes. In this scenario,
the Continuous Faculty Development Program and the Workshop on Active Learning in
Engineering at the School of Engineering are designed to provide tools that allow the teacher to
incorporate active learning methodologies in their teaching under the following assumptions:
I. Active learning strategies are central to professional development in engineering [1], [5].
ii. Methodological innovations are difficult to adopt by a large percentage of teachers [2], [6].
iii. An institutional training program needs a convergence of conditions to sustain effectiveness:
institutional support, economic and human resources, collaborative culture, and basic
agreements and decisions on the characteristics of the educational system to be achieved [7].
iv. Knowledge is situated in the day-to-day lived experiences of teachers and best understood
through critical reflection with others who share the same experience [8].
v. Learning communities actively engage teachers in professional learning courses, increase
their professional knowledge and enhance student learning [8], [9].



vi. Mastering teachers with generic teaching skills is not that effective. We need to go to the
core of teachers’ conceptions about teaching and learning to generate fundamental changes
in their practice to improve their students’ learning outcomes [10].

vii. It is possible to assess the effect of a professional development program by identifying and
comparing the conceptions of teaching before and after the program [10], [11].

The proposed workshops and activities allow the participants to understand the need of a
paradigm shift in teaching, design and implement educational innovation projects aimed at
solving current problems related to quality in higher education, and evaluate the intervention as
well as the design. A particular emphasis of this faculty development program is on promoting
an exchange of experiences among participants, with the aim of building a learning community
that lasts over time. This exchange of experiences is the focus of this work: the sharing step.
First, we briefly describe the whole program structure to set a base on the sharing step.

Structure of the proposal

As we presented at ASEE 2017, [2], we designed a program for in-service teacher preparation of
the engineering faculty in a large private university. This program is specially designed to
promote and ensure the use of Active and Innovative Methodologies and to strengthen a learning
community that can sustain over time the usage of these methodologies.

The three-semester faculty development program consists of six sequential steps (Fig. 1). We
alternate from all full-time faculty (around 80) to a selected subgroup (about 20 participants);
that is, in steps 1, 3 and 5 all professors are invited, while in steps 2,4 and 6 we work very
closely with the selected group. The activities for all faculty are short: 1) the Workshop on
Active Learning in Engineering lasts two days and faculty moves to the Main Campus, and 2)
the seminar is two hours long, and the invited guest delivers a talk at each of the three sites (three
different cities). The activities for the selected group, Continuous Faculty Development Program,
last one academic semester each and take place at each of the three campuses in different cities.

First Semester Second Semester Third Semester
Tuly August-November December March-June Tuly August-November
< 80 participants < 20 participants < 80 participants < 20 participants < 80 participants < 20 participants
[ ]
[ ]
Step 1 Step 2 ﬁ Step 4 ﬁ Step 6
‘ A4
2-Day PD & Monthly Seminar First 2-Day PD & Second
draft of selected group Workshops by expert implementation Poster presentation implementation

Fig. 1. Six sequential steps program. Steps 1, 3 and 5 are open for the entire full-time faculty and are short (one or
two days). Steps 2, 4 and 6 are closed activities for the selected group of participants and last one academic semester
each.

Previous works [2], [11], suggest an approach to professional development that is based on the
conceptual change theory [12] and pays attention to four separate elements:



1) Self-reflection, participants undergo self-reflection and clarify personal conceptions;

2) Confrontation, participants are brought to realize possible inadequacies in their existing
conceptions and teaching practices and thus create awareness for the need to change;

3) Exposure, workshop facilitator provides a direction and a model for improvement;

4) Commitment building, workshop facilitator encourages teachers to engage in changes and
development.

The entire program uses conceptual change approach as a framework in a recursive way [11],
[12]. That is, the conceptual change approach is used to structure the entire program, as well as
three of the steps within the program (Step 1, 2 and 5). For further description of the six
sequential steps and a study of the assessment and effect of the program, see [2].

Workshop on Active Learning in Engineering: focus on collaborating and sharing
experiences — Step 5

The fifth step, Workshop on Active Learning in Engineering (WALE), is a two-day workshop
for all full-time engineering faculty in which the participants of the steps 2 and 4 share their
experiences. Also, there is a panel discussion and plenary conferences by experts on
implementing a new educational model. Two issues are central to the design of the activities to
be carried out during the two-day training for all faculty. First, the relevance of a faculty
development program that focuses on strategies that report having worked in the discipline at the
university level rather than teaching strategies for general education [2]. Second, the need to
socialize teaching innovation experiences to motivate more participants in the task, making them
realize that it is possible to design and implement active learning activities that capture students’
attention and empower them about their own learning.

In addition to the discussion panel and the plenary sessions, two activities were designed in
which the participants were the center of their learning process regarding the introduction of
active-learning methodologies in the classroom. One of the activities consists of two sessions of
four hours each in which the teachers, working in groups, face the challenge of learning relevant
aspects of the Problem-Based Learning (PBL) methodology, through an activity designed with
the PBL methodology itself. The second activity, a poster session where the participants of Step
2 share their teaching innovation experience implemented during the previous semester (Step 4).
Below we present a brief description of these experiences.

Poster session

Sixteen innovations were presented, corresponding to the works developed by the participants of
the Continuous Faculty Development Program (Steps 2 to 4). This group of professors was
selected in August 2016 due to institutional recommendations, based on previous experience in
general education strategies. They participated in steps 1, 2, 3 and 4 of the program. There were
three hours for the presentations in a way that all the participants of the workshop could see all
the posters. This activity generated a very favorable moment to exchange experiences;
participants highly valued this activity according to a satisfaction survey conducted after the
workshop. The development of new ideas for innovations, the generation of contacts between



teachers who saw the possibility of working together and the motivation of many other teachers
to generate innovations in their classrooms were the most important results of this activity.

Fig. 2: Poster Session during the 2-day workshop

Photographs of Fig. 2 show participants of the Continuous Faculty Development Program
presenting and other participants listening to the experience. Different personalities such as the
Dean and Associate Dean of the School of Engineering, Academic Vice President and the
General Director of Teaching of the university also attended to the poster presentation. Having
the full support of the School has been fundamental in sending a clear message of the importance
of the change from a traditional teaching paradigm to one based on active learning.

Collaborative work on PBL

The Workshop on Active Learning in Engineering of Step 5 included a 2-days workshop, 4 hours
each, with 18 groups of 4 or 5 participants of the same or similar engineering subject. They faced
the activity in a way that emulates a PBL activity. In this case, the objective was to design a PBL
activity for their courses.

The 18 innovations proposed at the end of the sessions varied significantly regarding the topics
they involve, the area of contextualization of the problem, the difficulty that the solution process
presents, etc. It exceeds the interest of this work to make some judgment on the quality of them.
However, in the context of the workshop, six of the designs developed by the groups were
presented. A moment for the exchange of ideas and feedback from peers was created to continue
emulating the role we want teachers to have with their students: the trainers acted as a guide on
the activities, without interfering in the processes of creation and learning of the different groups.

We can infer the impact of this activity from the analysis of the written reflections requested
from the groups. These reflections mark the points that, for the teachers are central in the
application of this methodology.

During the processes of this activity, the groups reflected on:
e type of knowledge developed with the activity,
e (uestions arising in the development of the activity,
e aspects to consider in the implementation of the designed activity.

In the case of the “type of knowledge developed with the activity”” and besides of how to design
a PBL activity, participants mentioned some more frequently. Those were: a) the importance of



the active learning and the collaborative learning in PBL, b) the importance of the autonomous
work of students and c) the importance of working on problems with real contexts. They also
mentioned: d) the importance of selecting the activity regarding the learning objectives and €) the
recognition of the possibilities of working with active learning.

Secondly, in the case of the “questions arising in the development of the activity” participants
reflected mostly on procedural questions. The most frequent were: a) the estimation of the time
needed for the activity, b) determination of proper resources, c) how to create an interactive and
adequate collaborative work, d) how to correctly formulate the problem both for its clear
understanding and for the achievement of the learning objectives, and, €) how to develop the
teacher's role as a guide and the generation of evaluation criteria.

Finally, regarding the “aspects to consider in the implementation of the designed activity, ” they
highlighted a) the time required for this type of work, b) the number of students in the course, c)
the motivation and involvement generated by the proposed activity, and d) the connection with
real problems and everyday situations for students.

TABLE |

RELATIONSHIP OF TOPICS OF THE PBL ACTIVITIES PROPOSED BY EACH OF

THE 18 TEAMS DURING THE SECOND DAY OF THE WORKSHOP (CLOSING ACTIVITY)

Team Career Title/theme of the problem proposed

1 Industrial engineering Determination of optimal routes for dispatches

2 Industrial engineering Improvement of waiting time in pediatric emergency rooms

3 Industrial engineering Characterization of the public transport system of Santiago

4 Geo. / Mining / Metallurgical Eng.  Pre-feasibility evaluation of gold deposit

5 Industrial Engineering Challenge of the 500 pesos

6 Automation and robotics Eng. Temperature monitoring in vineyards and early warning system

7 Geology Determination of tectonic plate velocity and underwater
morphology

8 Construction engineering Classification, protocols, and responsibilities in construction
accidents

9 Civil engineering Connectivity between two populations

10 Informatics engineering Small business strategic plan design

11 Mining engineering Support of underground excavations at great depth

12 Engineering School, Physics Gasoline sensor by flotation

13 Geology Watershed morphology and reservoir of hydrocarbon

14 Industrial engineering Determination of the optimal location of the photovoltaic solar
plant

15 Computer and Informatics Eng. Algorithm design for calculation of ingredients

16 Engineering in maritime transport ~ Procedures to follow with missing documentation of ships

17 Metallurgical engineering Elimination of impurities and obtainment of pure copper sulfate
concentrate

18 Computer and Informatics Eng. Generation of the automatized solution to reduce document

processing times in large repositories of work contracts




Fig. 4: Sharing the PBL activity designed

The above pictures show two moments of the collaborative work: designing (Fig. 3) and sharing
(Fig.4). For the designing of a PBL activity, participants were seated according to their
engineering subject in groups of 3 to 5 members. The university has campuses in other cities, but
the programs are the same for all. Therefore, participants were assigned to their groups based on
their area of expertise favoring collaboration among faculty members from all campuses. For the
sharing of the PBL activity, all teams uploaded their activity to a shared folder (Google Drive).
Participants were asked to present their design and audience was encourage to ask questions
(Fig. 4). About one-third of the groups showed their work.

Impact of the Workshop on Active Learning in Engineering

Without any doubt, the activities carried out in the workshop of 2017 generated a lot of interest
for teachers to introduce active learning in their classrooms. Therefore, the second call for the
Continuous Faculty Development Program was made through personal submission. Given the
high response, it was necessary to carry out a selection process; the applications were more than
the open quota. Out of 32 applications received, 25 participants were selected. In this way, three
working groups were created (one in each campus) that are highly motivated and committed to
the task. There has been an improvement in the rate of attendance at the workshops and the
design of proposal compared with the first year of the program. So far, there have been only
three dropouts due to the addional administrative work participants have since, some of them
have an accreditation process at the university. This new group of 22 professors is going to be
implementing their first innovations (Step 4 of Fig. 1) between March and June in 2018 and will
present their experience in July 2018 (Step 5).

Institutional support and recognition are required to generate a learning community in the
introduction of active learning methodologies in the classroom, which sustains itself over time.



This is another part of the objective pursued with the “sharing step” of our work. Four
participants of the first generation of the Continuous Faculty Development Program presented
their innovations at an international conference in Mexico in 2017. They were recognized by the
Engineering School with a grant to afford the attendance. Two of them were given the
"Innovation in Teaching Award" from the Faculty of Education of the institution where this
program is implemented. This acknowledgment is significant because only three professors were
recognized of the whole university, and two of them were participants of our program [13]. The
last impact of this work was the attainment of the "Recognition of Outstanding Academic
Management" for the work project presented in this paper at the UNAB Academic Council 2018
held in January. This recognition was granted to the authors of this paper. At the same Council,
another faculty member of the first generation of participants to the program was recognized as
an “Outstanding Faculty” for his innovation in class.

Conclusions, further directions and learnings

This work presents one step (Step 5) out of six that constitute a three-semester faculty
development program. This step is relevant since focuses on sharing: a) all full-time faculty
participating during the two-day program and 2) poster session of instructors’ implementation of
active learning during the academic semester (implementation occurred in Step 4).

The entire faculty was able to design PBL activities for different topics by working in groups
organized by discipline and sharing their design with everyone. All documents were sent to all
faculty members to open up the discussion and share their activity. Six teams presented their
design and received feedback from the audience.

The poster session was compelling. It showed that it is possible to incorporate active learning
activities in an Engineering course with only one year of training. By sharing their experience,
other professors may realize that we are not looking for perfection, but rather flexibility to lose
control of time, and knowledge to empower students in their learning.

One of the main lessons learned in this process has to do with something that as trainers we
commit, that is, the improvement in the quality of learning from group activities and the
importance of peer-to-peer discussions. In this opportunity, all the training sessions focused on
teachers’ needs, in fostering environments of dialogue and debate. Activities were generated
where they could take advantage of all their potentials, their years of experience in the
classrooms, their professional experience in each of their areas, but in a creative way, which
invited them to rethink their actions. The team of trainers maximized with them the same type of
processes that are requested for the students. And, like what happens with the students, the
productions and the learning were more powerful, flexible and, hopefully, long-lasting.
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