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ABSTRACT

This paper presents an experience in teacing innovation whose god is to improve
learning in engineering students and teachers (University of Seville, Spain). This innovation
offers students arealistic, professiond and updated vision of the contents, allowingthem adirect
contad wit h the problems posed by the knowledge and competence inherent to a subjed, using
facilities and resources at a high-tech reseach laboratory. It is an assessmernireseach case
study that uses quantitative and qualitative methodologies The results show improvemert in the
studentsdlearning processes as well as their high satisfaction; it also highlights the difficulties
found. The teachers acknowledge this innovation process as astrategy to learn to teach and
create improvements for the program.
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RESUMEN

Ege trabajo presenta unaexperiencia de inrovacion docerie auyo objetivo es mejaar el
aprendizajede alumnosy profesaresde ingenieria (Universidad de Sevilla, Espafia).Lainnovacion
ofrecealosalumnosunavision realista,profesionaly actualizadade los contenidos,permitiéndoles
el contado direco conla problematicadel conocimiento y la competenciapropios de una materia,
usando instalaciones yrecursos de un laboatorio de investigacién de ato nivel tecnolégico. Es un
estudio de caso derivestigacién evaluativa, utilizando meodologia cuantitaiva y cualitativa. Los
resultadosindican mejora en los pocesosde aprendizaje de los alumnosy su altasatisfaccion,
sefialandotambién lasdificultades encontradas;los profesares,reconocenrel procesodeinnovacion
como estategia paa apender a ensefiar y genar mejoras del pograma.
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This paper presentsan Innovation Project of the
Schoolof Engineering,developed for the 2011-
2012 Innovation and Teacher Impovement
Announcement at the Uiversity of Sville (US),
Spain.Asall Innovation Projects,this istriggered
by the clear peception of what changes and
why these changes i@ necessay, considering
ongoing social transformations (Villa, Escdet
& Gofii, 2007). This entails anlgzing the needs
originated by the teaching corext. Then, the
interest in participating in and carrying out a
teacher Inrovation Project for the Strength of
Materials and Roduct Structures course rises
from different needs. These needsespond to
the degree program at this university and to the
state of affairs reflectedin thereseachliterature
on teacherand engineering O O O A Arhirn®. 6

First, the needto offer new and beter
training opportunities alongthe guiding lines of
the European Higher Education Area and their
skills-basedfocus albwing future engineersto
be efficient and efective in the development of
their careers, asdefined at international level
(Feisel & Rosa, 2005). These compencies
will  become regulaory needs (Zabalza,
1987). Theefore, afocus on the acquisition
of compéencies emphasizes thevalue of
laboratory practices in any of the majors,
especialy in engineering, to start shaping
professional identity in future engineers with
a problem-salving teaching appoach (Baa,
Domingo & Varela, 2011; Hube, 2000), which
strengthens student atonomy (Martinez
Lirola, 2009). This poject specificaly refers
to the practiceswe suggest in oder to create
coherence betveen the acivities the students
will have to carry out in the laboatory and
the

with an emphasis on the skills andechniques

compéency-based teaching appoach,

aimed at the compeencies established n the
program, which can bereached, modly, in the
laboratory (Fry, Ketteridge & Marshall, 2009).
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Moreover, these pactices ofer the opportunity

to assumeresponsibilities in the handling and
care of equipment and méerials. Also,focusing
on professioral compeencies ceates favorable
situations for students to develop a picture
of the possibilities for action within their
major (Feisel & Rosa, 2005). Another aim igo
increase student moivation and the number of
students who pass thecourse (Vazquez, 2009),
adopting the situated learning approach (Lave

& Wenge, 1991), since incAAOET ¢ OOOAAIT

learning outcomes is of great concern in
different engineering courses. Furthermore, it
is cental to integrate dominating technological
skills into the knowledge e&a: data collection
and reduction, data simulation and acquisition,
and information sharing via Internet (Marcelo,
2002; Marin, Reche, & Maldonado, 2013).
Now then, andyzing resources in this corext,
there exist comparative needs (Zabalza
1987): while industrial, aeronautical, and
telecommunications engineers, among others,
have well-equipped facilities and high-tech
laboratories where reseach projects in
collaboration with firms in various sedors are
developed; poduct design and evelopment
engineers still have no facilities of their own,
with which the Unversity of Sville is planning
to provide the School.

Second,we feel the needto evaluate the
experimentation with new teaching proposals
in order to integrate them into the programs
established if they show quality value (Mauri,
Coll & Onrubia, 2009) and a posie impact
ET  OOOAAT OealmzonPdek,0G0mE- C
GallegoGomez-Gallego& Pérez-Caceles2011).

Third,asnoviceteachersweneedtolearn
how to teach based on ourown experiences
(Bozu, 2010; Knght, 2006), irtegating
O 0 O A A 11édeditdlearAirty ABrategies for the
solution of real problems with the evaluation of
the experience (De Miguel, 2003). Here, student
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satisfaction and nvolvement in the task, as
well as peformance in the course should be
taken into accouri. This entails incorpaating
reflective practice aidedby experts in order to
build pedagogicalknowledge,ateachertraining
model which facilitates O1 A A @d thihkCto
get to know, to feel andto feel good, ando act
as atA A A E Renan-Npmser 2008, p. 698).
Finally, we have seen that inpvation advice
is a poven strategy in new teacher taining,
since they learn to teachwith better practices
in an intellectual environment that enlightens
thought and nourishes it by reflecting on
teaching (Flecher & Mullen, 2012),which has
been incorparated in this project. With all this,
wewant to stressthe university teachertraining
during practice orientation is based on sitused
learning principles, which we also supportfor
studentsand which demandsauthentic practice,
collaboration with colleagues and pofessional
advice for the construction of practical
knowledge on teaching (Mayor Ruiz, 2003).

Thus, considering that this Innovation
Project responds to the studentso learning
needs ? as future Desigh and Product
professional® and to the teachers needs
as well 2 as teaching apprentices? , the
reseach problem is defined as the analysis
and evaluation of the processesinvolved in the
development of a specific teache innovation
project for teachinglearning improvement.
The objectivesin both directions are:

1. For students: educationd objectives

integrated into the general and
specific competencies are proposed,
with emphasis on:
a) Approaching theaetical
knowledgeto practice,
for reinforcemert.
b) Studying

using the principles of strength

new materials and

of materials.
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c) Developing the following skills:
problem-solving, arganization and
planning, apdying knowledge to
practice, andysis and synthesis,
and critical thinking.

d) Promoting professional
motivation and professional
ethics development.

2. For teachers involved: this Innovation
Project is setout as an opportunity to
learn from the educational pactice to
carry out teaching functions specificto
the teaching pofessional: meaningful
action planning, teaching irteraction,
systematic action andysis, and action
and result evaluation of the teachng
practice (Edsebaranz, Mingogance &
Marcelo, 1999). The basic iterest of
this educational poject isto learn how
to plan auonomous and collaboative
learning activities, andto facilitate this
through teacher orientation (Palazon
Pérez et al., 2011)

METHOD
Design

The object of stdy is the educational
Innovation Project. We have usedthe casestudy
methodology becausewe consider it to be a
very appropriate stategy in teacher taining
and educational reseach (Marcelo, Parrilla,
Mingorance, Esdebaranz, Sanchez& Llinares,
1991). Thisis a holistic single-casestudy, asit is
a new educationalexperience in a new subject
in a new grogram with two groups of students.
Thisis alsoanintrinsic casestudy (Stake,1998):
We study it for the value it may have per se
and, therefore, it is descriptive and evaluative.
It can also be conside=d exploratory for the
small amount ofreseach that addresses all the
aspects of engineerraining at university level,

as is this case,and for the smaller amount of
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reseach in the course itself, althogh we have
studied some partial components in student
training (Pérez, Gacia & Siera, 2013).

Participants

The study was tageted at wo goups of
students, onein the morning and the other
in the afternoon, in the secondyear of Design
and Product Development Engineering, with a
total of 74 students, the stay population. From
them, 32 are female (43.2%) and 42 are male
(56.7%). However, since they were voluntary
participants in the study, the total amounted to
43, distributed in three goups of 15 students
for the first actvity (visit). The goups for
the second adtvity included 5 to 7 students.
Students formed their own groups, so the
composition was mixed.

Two new teachers (with internship
experience) developed the pogram and
participated in the actionreseach study.

Assessment

The assessment of this Inavation Program has
been carried out accoding to the Model for

Educational Program Evaluation by Pérez Juse
(1995). This model includes dverse moments
and objects which imply different techniques
and the participation of various agents,
especialy students,and wasin accadancewith

the educational appoachwe used as basisWe
wanted to gain important insight of the value
of experience through the triangulation of
techniques,subjectsand evaluators, considering
different criteria:

- Design Assessment: Design assessment

was performed by members of the
Innovation Commitee of the University
of Sville, based on the quality crieria

intrinsic value or merit of the innovation
proposal. Valuation is manifested through
approval. Three hunded sixty-six teacher
innovation projects were preserted, of
which 176 (around 47%) were appoved.
This project was among the selded and
financedbythe USIt wasawarded 33 points
from a maximum of 45, and saas among
the 36% approved with the highest score.

- Project Implem entation Assessment.
Teachers in chage evaluated the
implementation of the project, applying the
following criteria: @) student motivation
geneated andkept throughout activities;
b) relation between participation in the
direct teaching acivity (DTA) and the
gualifications obtained in the subject per
student in the first invitation, comparing
the group of students who participated
with that which did not participate; and
c) the results andysis, both quantitatve
and qualitative, of the survey completed
by the students who participated in
the guided academic actity (GAA) in
order to gve voice to the subjects, so
that their peceptions ae undergsood
for improvement proposals (Hamiton &
Cabett-Whittier, 2012).

-Process and Student Results
Assessmernt. The in-person participation
in the actvity, the solution of poblems
posed to the goups, and the indvidual
activity were valued with one point
maximum, which was addedto the scaoe
obtained in the exam. The exam included
ten theory questions, six theoy-practice
items, and the solution of a problem with
five subparts addressingmultiple topicsin
the subjed.

Thus,we performed a document andysis

established in the inrovation project of the innovation program and the academic
invitation:  originality, coheence and transcripts of the students to obtain data on
viability. Its purpose wasto determine the objectives, methodology and performance.
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We prepared an ad hoc survey with five
categories in this innovation program: visit
to the technological labaatory, instruction
opportunities, relationship  between the
technical pogram of the subject and the
practice, valuation of individual exercises
carried out on the technological platorm,
valuation of new functional corients. Questions
were aked in a simple and qgcise manne,
they are clear for the participating students
sincethey refer explicitly to this innovation; the
answers ae multiple choice, using the Lkert
scale. The instrument is capable of collecting
datafrom all studentson the samequestions.To
deepen indvidual valuation, we aked an open
question which collects written qualitative data
containingthe particular opinions of all students
who wish to express their ideas,feelings and
suggestions. The swey was elaboated by
participating teachers, with the dvice of
expert teachers in the subject (the reseach
group to which the two teachers nvolved
belong) and the innovation advisor (Professor
of Didactics and CQurricular Innovation).

Context Description

The Innovation Project, GAA in natue, was
proposedasavoluntary activity for the students
of the course,which wetook into accountfor the
purpose of the courseevaluation, considering
that an acivity becomes relevant to students
only when it is gaded.

The acivity was aganized based on the
number of participating studentsandlaboratory
availability (a technological labaatory which
performs anaysis for different companiesin the
aeronautic seaor and in which teachersof the
subject carry out reseach acivities). Students
agreed to the trip that going to the laboratory
involved. The time invested in the activities was
as follows: The first actvity lasted four hours.
The second activity lasted approximately one
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hour. The individual activity took a maximum
of one hour per studer. Instructions for the
activities were gven during tutoring hours of
the comrespondingteachers.

Emphasis should be iyen to the added
value ofiered by the possibility to usefacilities
andresouces(Zabalza2002) of other university
centers to achieve these new objedt/es, asthe
suggesed acivity was ceveloped, parly, in the
Elasticity and Stength of Mderials Labaatory
of the Higher Technical School of Engineering,
located in an urban district different from the
one the Polytechnic School is locged at and
where this program was being taght. Teachers
wished to contribute to equal opportunities in
OEAOA O ®iARWitid @gardsQo other
engineering programs.

PROCEDURE

Thestudy methodologyis basedontriangulation
(Hamilton & Cabett-Whittier, 2012), in the
manner used in the classic case stly: agents,
data collection and andysis techniques (both
qualitative and quantitatve), andysis units and
processtimes. Innovation is a system and we
study the totality of the elements implied with
different techniquesand instruments, accading
tothe nature of the object: plan,implementation,

viewpoint of the agents nvolved ZOOOAAT 008

perceptionsare centralz and processandresults
assessmet. In other words,we apply evaluative
reseachtechniques.

Gven the crcumstances of thisreseach
project, it is particularly important to andyze
the teachinglearning methodological
strategies. The mject was orierted within
two critical lines of US inmvation and teacher
improvement: the experimentation of new
teachingmethodologiesand the encouragement
of diverse manfestations ofteamwork (Bara et
al.,2012). The project consists of a GAA in the
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Product Design and Bvelopment Engineering
program of the Polytechnic School of the
University of Seville, in the course of Strength
of Materials and Roduct Structures. In this
activity we expededto offer studentsadifferent
view of the contents studied in theory classes
Zwhose corients pose a linear relation of
independent units-, to use subject knowledge
in the resolution of problems which form a
network of meaning (E$ebaranz, 2003). We
also seekto brif AAAT OO0 GWelgedD
studying new materials used in construction,
which they would otherwise not study. On the
one side,we expeded the studentto come in
contact with the different materials found in
structures, emphasizing compoundsyhich are
not object of study in theory classes or in ay
other subjed. On the other sidewe expeced
students to physically obsewe the different
structural typologies which can be found in
constructions. Furthermore, we saw
different construction possibilities for joints

actual

from arealistic and practical point of view. We
pursued a practical methodology that combined
a collecive acivity with a team actvity
(Caballeo & Garza, 2012;Rebolloso, Ramirez,
Gil& Gil,2008), andfinally anindividual activity.

This educationalprocesswasorganizedand
developed asfollows:

1. Collective Activit y. A visit to the facilities
of the Elasticity and Stength of Maerials
Laboratory of the Higher Technical School
of Engineering, including: a) orientation, b)
observation and study of different types of
structures and evironmental conditions,
and c) stress rupture testing: deel,
aluminum, carbon fiber / epoxy resin with
different fiber orientation. Through this
activity, students were able to recognize
and distinguish the main mechanical and
behavioral properties of these maerials.

2. Group Activity. Coopeatively, students
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anayzedand solved problemsrelated to the

study and description of structue typology

on an actual structue with the help of an
instructional guide: material description,

bar types and ewvironmental conditions,

test result andysis of the machine cuves

and thefailure in the lroken pieces.

3. Individual Activity. Ontline, students
carried out the acivity Problem Solution

(bar frame structure) with different

rBaterials, preserted it on the virtual

platform WebCT usedfor on-line course
activities, following the instructional guide:

reaction forces, opimal section aea,
structural displacement and comparison of
the results of diferent materials.

Triangulation, then, the
operability of the validity criteria in case
study reseach: credibility, comparability
and transferability. Thus, we triangulated the
resulting data of the document analysis, the
academc transcripts, and the quantitative
and qualitative data of the student survey.
Once the quantitative data were collected, we
did a descriptive statistical analysis in terms
of frequencgy and percentage The qualitative
data of the survey and teachea observation
were subjed to categorical and qualitative
content analysis (Denzin & Lincoln, 1998).

assues

RESUTSAND DISCUSSION

We presert the case study results, grouped in

the following three assessmenm categories:

- Teache assessmenh responds to different

guestions, always in relation to the objectives

of the Innovation Project:
How much interest did the activity
generate in students? GAA proposal
was made for the class in genegal. They
were invited to participate in an attractive
way, starting from the idea of going to a
laboratory to break material and observe
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what happened under certain conditions.
This mearnt a new approach to their work
rules. Sixty percent of the studentsregigered
in the Product Material and Structure
Strength course responded In order to
value the percentage of students voluntarily
participating in this innovation activity, we
need to consider some situational aspects:
this is acourse in the fall semeger, so this
GAA was performed in Decembe, after
a mid-term writ ten evaluation aimed at
self-evaluating learning acquisition by the
students, and evaluating the course progress
by teachers Consequenly, this may have
been an important influence for a significant
number of students (31) to not participatein
the course assignmensthisyear and not take
the final exam. This means that practically
the total number of students in the course
who attended classes registered for the GAA.
What was the general performan ce of
students in the course? Of the students
regigered in the course (74 students),
51% took the exam. If we only consider the
grades of the students presert (38 students),
42% obtained a passing gradet and 11%
obtained the qualification O1 1 CoAvAriedtd
to emphasiz that more than 50% of the
students who attended the course, passed If
we compaethesedatawit hthe performance
criteriaestablished in the Verification Report
of Degee Program Quality (Memoria de
Verificacion de la Calidad de la Titulacion),
which determines 30% pass as acceptable
performance, we observe that performance
in this course was 20 % higher than that.
What is the relation between the GAA
and the qualification s on the first
exam invitation ? To analyze the possible
connection between participating in
the GAA and learning results, we should
that this course

remembe IS new,
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since the major was recenfy creaed;
therefore, we canna compare current
results with previous years. In Figure 1,
we show the results of the qualifications
obtained in the first eam invitation,
among all students registered in the
course and that attended the optional
laboratory practice (collective activity).

As we can observe in Figure 1, out of
the 43 students participatin g in this activity,
42% did not take the exam, 16% failed the
exam, 33% passeal the exam and 9% obtained
OT 1 OMAthshodld be taken into accourt that
this was the first time this course was being
taught; thus, we canna compare results with
previousyears.

Now, if we look at the relationship
between the qualifications obtained
first exam invitation by students who also
carried out other project activities (optional
laboratory practice (in groups) z online activity
(individual)), wecanobservethe datain Figure2.

By anayzingthedatain Figure2thoroughly,
we are tryin g to establish the relation between
activity participatio n and results obtained. Atotal
of 21 students participated in all activities; from
them, 10% did not take the exam, 19% failed the
exam, 52% passal the exam and 19% obtained
OT 1 GoAwel siould point out that although
the number of students who participated in all
activities (21 students) is lower than the number
of students who participated in only one activity
(43 students), the percentace of students in the
most active group who did not attend was lower
than the one who only visited the laboratory:
10% vs 42%, while the percentage of students
who failed was practically the same 16% vs
19%. However, the most interesting results
were in the percentage of students who passed:
52.4% vs 32.6% corresponding to the ones who
only carried out the first activity. This shows that
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those students who participated in all activities
have a much higher probability of obtaining
satisfadtory results in the course exam with the
complete content program. Another highlight

that the percentage of studentswho took the
examin the first invitation andthosewho passed
the exam increasedsignificantly (from 37% to
51.4% and fom 13.75to 27%, respecively).

is that all students who obtained O1 1 CbA4A ITHe data seemto show there is a relation

students), participated in all the activities. As
already observed in Palazdn et al. (2011), active
methodology influences results positively.

In Figure 3, we stow the number of
students in the coursewho passedin the first
exam invitation and their participation or not
in the optional laboratory practice. Atotal of 20
studentspassedFromthem,90% participatedin
the optional activity andonly 10% ofthe students
who passed did not participate in the GAA.

Thus, it is clear that theresults in Figues
1, 2, and 3 stw the possible link betveen
the optional actvity developed accoding to
the project and the sati$actory results in the
course exams, which deal with all cortents of

between participating in the GAA and attaining
the objectves which influence the learning
outcomes of te course thisGAA belongsto
(a set of inmvative actvities). However, we
also notice arelation between carrying out
all the acivities and the success in the course
qualification. In another study (Jugo, Tavara,
Marin & Paris, 2013), ewironmental factors,
suchasastrike that did not allow the fulfillment
of the goup work, were proven to influence
not only the process but also the results.
- GAA Assessmenby Students

Answers to the suivey: quantitative data.

We show the geneal assessmentby students
through the andysis of the multiple choice
answers to the opinion questions aked. Atotal

the program. Also, comparing the academicof 23 students aswered the suwvey which was

transcripts of this course with those of other
coursesin the first yearof the previous academic
year (of these same students), we can observe

20 students

preserted in the virtual platform WebCT, used
for the individual online activities of the project.
As occurs with the teacher assessmentby the

16 students

32.6%

12 students

8 students
9.3%
4 students
0 students
Notable Pass

41.9%
I

AALCCLREERE
Absent

Figure 1. Results of the first exam invitation among the students who attended the optional

laboratory practice.

I Thegrading systemis asfollows: 0-4: fail; 5-6: pass; 7-8: notalle; 9: outstanding; 10: honor roll.
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12 students

52.4%
9 students
6 students
19.0%
3 students
0 students
Notable Pass

19.0%

9.5%

Fail Absent

Figure2. Resultsof the first examinvitation amongstudentswho attendedthe optional laboratory

practice and carried out the online agvity.

US, theresponseto evaluation questionnaires
online is alwayslower. Therefore,webelieve that
for future surveys, surveys should be applied
in class in ader to obtain more response.We

present the questions, as origindy posed, as

well as the arswers obtained:
1) From a general viewpoint, how did
you like the visit? As we can obseve in
Figure 4, 43% of the students consided

they liked the visit and 57% of the students

answered they liked it a Ia. Theseresults
(amounting to 100%, if added) stow the
great interest geneated by the GAA in
participating students.

2) From ageneral viewpoin t, do you think
the visit was educational? Results show

that most students participating in the visit

tothelaboratory foundthat it hadinfluenced
their learning positively (see Fig. 5).
3) Doyou beli eve that the visit hashelped
you strengthen some of the concepts
taught in the course? Results stow that
although students liked andfound the visit
educational, 52.2% identified a relation

between these pactices and the course

contents; a significant percentage (47.8%)
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did not identify the relation between the
visit and the conceptsstudied in the theory
classes of the subject (see Fig. 6).

We consider that the collective
activity (observation) and the group
activity (problem solving) should have
stressed more on such relation because of
the great difference between classactivities
and laboratory tests. We agreewith other
authors (Pérez et al., 2013; Serrano, Pérez,
Biel, Fernandez & Hernandez, 2013) in
that a closer follow-up of the group may
contribute to its success and results.

4) Do you consider that the WebCT

exercises in relation to the visit helped

you to study the subject? Most students
considered that doing the exercises
somehow helped them to reinforce the
concepts taught in class (Fig7).

As teachers, besideswe appreciate that
integrating information and communication
technologiesn teacherinnovation processes
renderspersonallearning time moreflexible
and facilitates audonomy in the process
(Marcelo, 2002), which was one of tle
objectivesin this Innovation Project (DTA).

ISSN: 2223 2516
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[ Passed and participated
in the activity

2 students M Passed and did not
10% participate in the activity

18 students
90%

Figure 3.Number of studentswho passed and participéed in the optional labaatory practice.

[J1did not like it
@1 liked italittle
@ Indifferent
D1 liked it
L e TR @1liked italot
43.5% _ 483944 § ssssssssesassif ‘ ‘
élt 2322 ¢ 1944 | |
2555555555594 33333s ‘ ‘
B : | ‘ 13 students
; 56.5%

Figure 4.Results of question 1 in the suvey: From a geneal viewpoint, how did you like.

CJ No
1 student 1 student W Verylittle
4.3% 4.3% Somewhat
8 students 5000 33332 T o ante
0 7599900006 20664 .=ll ™ 8 Al
34.8% 3333233233233 3333 A ™ ot
$3533335323383%3 $3333 il
2922222222222 0% 654
06666664 > 4
223553 b \ ‘ ‘
13 students
56.5%

Figure5. Resultsof question 2 inthesurvey: Fromageneal viewpoint,do you think thevisit waseducational ?
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5) Do you believe the content related to
composite material (not considered in
the course) is relevant to your training?
The auite posiive arswer reveals the
interestshown by 96% ofthe studentsin new
conceptsnot directly related to the course,
but with their future careers.Theseconcepts
were taught thanks to this GAA (Fig. 8)

The above data show the etrinsic value of
this Innovation Project (value to the people
involved, in this particular case the students).
In other words, that all intrinsi c values in the
project have turned out to be anew, original,
and valuable experience for
referred to by them, aswe shall anayzelater on.
These intrinsi ¢ values have been identified as
critical components in the interrelated activity
plan offering area life work experience in a
red laboratory which provides service to the

students, as

aeronautic industry in the resolution of real
problems. As agroup activity, it has required
different types of
collective orientation activity, group activity
and individual activity, which demands using
learning contents of practicad and future
professiond value. In the innovation literature
at the university, we have observed results
related to very specific teaching problems:
teache innovation and use of ICT (Marcelo,

integrated activities:

2002), succes conditions in group work in
engineea training (Pérez et al., 2013), student
difficulties to develop generic competencies
(Serrano et al., 2014), etc. However, we have
seen littl e reference to the issue of working
with rea problems in engineering, although
there is some experience in projects for real
situations in the mastA © program of Soaes,
Sepdveda, Monteiro, Lima & Dinis-Cawalho
(2013). Sud is not the case for the AAAE A
degree, aspreserted in the case below, and this
is the result we find interesting, specificaly in
thefirst courses at the university.
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StuA AT GPérdonal Opinion on the GAA:
Qualitat ive Data

This section andUUA O OEA OOOAAT 606

comments to the open question at the end of
the survey. The quantitaive cortent andysis
(Stake,1998), carried out inductively (Hamilton
& Cabett-Whittier, 2012), led usto goup
individual opinions under three cdegories.We
will exemplify thesecategorieswith someof the
0 0 O A AWn@easd
1) Thefirst category gatherscommentaries
on the visit to the laboratory. Here we can
observe great interest geneated by this
GAA, the relations established between
theory and practice, between practice
and theoretical content learning, and
the professiond usefulness perceived.
Moreover, many of the students would
agree to pay these kinds of visits more
often, that is, they sugges these activities
should be part of the curricula and not
just be programmed as an additional
activity, since they enable knowledge of
future materials, the comprehension of
the subjed and professiond training.
Furthermore, nevertheless, they express
their enthusiasm and definitely their
motivation to visualize concepts which
was akey objective in the project (due
to space restrictions, we only offer some
examples out of the 23 texts available):
(We have beenable to observe directly
everything we have done in theory
class.Thevisit wasquite good;wewere
able to see up close some nbarials
which will most likely be the mostused
in the future86  jv8P O
O 4eE visit was an amusing and
I O6 @éducationa activity .. We saw the
theoretical concepts studied
class which is useful to understand
those concepts better

in

and, at
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6 students 11 students

26.1% - 47.8% ONo
. : @ Very little

23234 Somewhat
AR oo

I B AL
6 students
26.1%

Figure 6. Resultsof question 3 in the survey: Doyou believe that the visit hashelpedyou strengthen
someof the concepts taght in the course?

1 student 2 students 4 students
43% 8.7% 17.4%
T eisiods
M °
6 students 7 O No
261% @ Very little
Somewhat
7 students [ Quite
30.4% [ Alot
CONS/NC

Figure 7. Results of question 4 in the survey: Doyou considerthat the WebCT exercisesin relation
tothe visit Felpedyouto studythe sulject?

1 student
5 students 43% 7 students
21.7% = . 30.4%
- & | ]
3 | |
-= | ||
— >4 ] L L1
\H}IHH i SNSRI | ONo
| ‘ ’ H H R e B Very little
| | Somewhat
[0 Quite
£ Alot
10 students
43.5% m—

Figure 8. Results of question 5 in the survey. Do you believe the content related to composite
material (not considered in the course) is relevant to your training?
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the same time, review them. We
also saw some curiosities about
certain materials, which always
attracts  attentiond (Surv. 9).
O fed E ©lfeen interesting to see
the machines there are in La Cartuja
and the tests than can be done with
them, since here in the Polytechnic
School we dond have them and the
exercises were good, but since | did
them at the end, they were not useful
to study.o(Surv. 12).
2) The secord category of comments are
those referred to the individual online
activity. Many of them dea with the
gualifications obtained automatically
through the WebCI, and their
dissatisfaction and clarification of the
problems encountered. On this issue,
course teachers realized that many of
the failing results were due to the fact
that the application only recognized
periods and not commas for decimals
(many students used commas). The
secord most common cause for errors
was that the application only considered
one solution as good, the exact solution,
disregarding littl e variations becaus of
rounding off. For qualification effects,
the correction of these errors was done
manually by teachers
O 4eE visit8 interesting. But the
exercisesinthe WebCT had littl eto do
wit h the visit; besides the correction
was not appropriate becau® of the
decimals in the answers. | have not
been graded correctlyd(Surv. 5).
@bout the exercises in the WebCT,
| think they do not relate much
to the visit, the level of difficulty
was too high and, in relation to the
correction, | do not agree with some
of the results6(Surv. 10).
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Not all opinions agree on this issue.
In fact, opinions like this ae fewer. Others
value these samexercises positvely:
O 7 E fegards to the web exercises,
they are usefu to put formulas and
theorems, as well as procedures,
into practice. They are feasible and
very useful to dea with concepts
we need to understand thoroughly
for problems of greater difficulty. In
exercise 2, calculating the charge for
the first material to fail is confusing.
Onre might think we are dealing with
the material numbered 1, when in fact
it is about the first material to fail,
which is number 406(Surv. 9).
3) Thethird categoryreferstoorganizational
aspects of the GTA and illustrates the
time dedicated and its efectiveness, the
groups, or difficulties in dealing with ICTs.
It also suggests the needo organize these
activities with a feedback effect for the
teachers nvolved, geneating enegy and
enthusiasmfor them aswell:
O) T r& A thiik it is an important
and productive acivity, aswe learn a
lot in very little time 6 Suv. 23).
O 4 Egfoups were not big, which is
appropriate in these adbities ... Itwas
an entertaining activity. It allowed us
to getfamiliar with dif ferent machines
and maerials, learn diferent concepts
and seetheory conceptslived(Surv. 9).
@sto the exercises,| havend fund any.
| guess tlkey have not been uploaded
yA O 1 @vetp adskwherdcthey arA 8
) 08 O AroaEit@®diQvorA e at
a practical level, which is not possible
through teaching in class.We have
reinforcedsomeknowledgeand gained
some more, besides experiencing for
a few hours the treatment, work and
maintenance that test laboratories of
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/1
educational and instructive grounds,
| encourage teachers of this courseo
repeatthe experience in thefollowing
years, and even increasethe number

such chaaceristics implU 8 AT Ofeognitive compeencies and 2) team

work competenciesto foster sodal and
ethic compéencies.

3) Three-dimensional assessment of

the work carried out by students:

I £ OEOEOO8 )di OAEET CollektiveC i(dcibe Ipdkticipativtl  andE
this, and86  jv370 O attendance), team (poblem solving)
- and individual (answerin uestions
Studentsd persona opinions ] ( g4 )
. online). Results have stown the relation
strengthen the concepg of situated

between their participation in the GTA
and their performance in the course.

4) Innovation project implementation
from the personal viewpoint ofteachers
and students. Both have obtained
the satisfaction genegated by the
participation in the GTA. Bothrecognize
it has been a learning opportuniy.

learning value: rea work scenario,
participation in the activity, interaction
with teachers and peers, and learning of
competencies as the objective.

Global Assessment of the Project: Inn ovation
as Training

Participating teachers lave reflecded on the
data obtained through obsewation and the CONQUSIONS: FACTORS INALUENCING IN
correction of individual and group assignments, THE EXPERIENCE SICESS
aswell as on therAOOI 0O AT A OOOAAT 008 1 PETEII o

. . The valuation of this Innovation Project is
data. Their assessmentefers to:

1) Accomplishment of the object ives, coherent with the perceptions of teachers,

since poject results ae integrated with experts and students. What have we
. . O
the competenciesthe program evaluates: learned about teache innovation? We have

concepts vs. classified the influencing factors in the

reality, studying new
materials and using maerial strength
principles, developing of problem-
solving skills, arganizing and planning
learning tasks,teamwork, strengthening
professional motvation and developing
professional ethics. This laer was
observedin the responsibility with which

succes of this experience and they can be
applied in other contexts:
1) The suggestion of the adtity itself was
very attractive to students. Indeed,
they requeded their participation in
the actvity, which was addedto the

mandatory assignments in the course,

students handled machines, equipment
and mderials; also, theresponsibility
in their commitment with their teams
and the groupd diccessand the honesty
with which students have recognized
their interest, learning and difficulties.

2) Value of activities suggested. They

have been coheent with the actve
methodology objecives: 1) poblem
solving, which triggers the activation
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2)

and almost 60% participaed. Maeover,
other studentsin the major who were not
regisered in the course also took part.
The studentswho carried out the GTA
present a hjh pecentage of success
in passing the course. Irrelating
their participation in the GAA and
qualifications, we find that 90% of the
students who passed the course had
completed the assignments.
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3) Asfor the value of the GAA itself, it has between innovation and training of teachers
had significant influence in theteacher/ who get involved and take responsibility.
student rapport, and student/student 8) Finally, we would like to point out
rapport. Thisis a fundamental success the added value of this actvity for its
factor of the experience, which has trandferability. Althowh this acivity
influenced both teachers andOOOA AT O Owas designedfor a specific subjet, it is
satisfaction. They are not orly andytical easly tranderable to others in various
andrational, but alsosensitive to success bachelor programs, such as Mechanic
and failure (De laTorre & Tejada, 2006). Engineering, Aerospatial Engineering,
The closeteacher/student relationship, Industrial ~ Technologies, Chemical
established while carrying out the Engineering and @il Engineering.

activity, has stengthened confidence,
achieving greater participation in theory Acknowledgement
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