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Abstract This paper presents a blended learning approach to teaching an Electronic Instrumentation
course for a degree in Telecommunications Engineering at the University of Malaga, Spain. This

work describes the combination of virtual training, implemented in a Moodle platform, and classical
attendance training. One of the key aspects of this blended approach is the inclusion of new
pedagogical materials. Methodological strategies and innovations have been applied in teaching
practice on a real Electronic Instrumentation course during the 2008/2009 and 2009/2010 academic
years. The course has also been evaluated through the students” opinions. Results derived from this
evaluation have been successful and promising in improving the learning experience, with a high level
of acceptance and satisfaction with the course organisation and evolution.

Keywords course development; distance learning; electronic instrumentation; teaching/learning
strategies

Traditionally, teaching in higher education has been based on lectures. This classical
strategy has also been applied to teaching in electronic instrumentation. However,
lecturing has a number of drawbacks, mainly because students are not sufficiently
motivated to acquire their knowledge actively.” On the other hand, Information and
Communication Technology (ICT) has emerged as an indispensable part of modern
education, since it becomes a useful tool in addressing changes and new paradigms
in higher education. The application of ICT to the educational process is usually
referred as e-learning. Although online learning has many advantages, e.g. person-
alisation, interactivity and immediate feedback,! it also has some drawbacks, such
as the continuous participation of students in the course until its completion. Thus,
nowadays, new forms of hybrid methodological strategies have appeared to take
advantage of both face-to-face teaching and virtual environments. These strategies
are called blended learning, defined as the combination of online and face-to-face

inctenetinn 1721 Ac ctatad in Raf 2 hlandad learnine acenmes that there ara henafite

2 A. Poncela

used to explain the main concepts underlying electronic instrumentation systems, as
has been done in the past. It is complemented with a virtual course in a Moodle
e-learning platform. The blended learning approach presented in this work takes
advantage of this platform to implement those e-learning strategies of the course.
To that purpose, this work shows the designing of the online course, as well as its
combination with classical methodologies.

One of the main aspects regarding the designing of an online course is the inclu-
sion of new materials and resources.***'>'*» Thus, in this work, we have paid
special attention to this question. A set of materials has been specifically developed:
software for interactive simulation to stimulate non-attendance training of students,
theoretical documents for teaching support, several non-attendance directed aca-
demic activities, and a set of self-evaluation tests.

The whole blended learning approach has been successfully applied in a real
electronic instrumentation course during the 2008/2009 and 2009/2010 academic
years. Furthermore, it has been evaluated through the students’ opinions, yielding
promising results to improve the teaching-learning experience. These results and
their discussion are presented below. Prior to this, we describe the course context
and organisation. Since the online course is one of the basis of the blended approach,
it is detailed in the third section. Finally, conclusions are presented.

Course context and organisation

A Telecommunications Engineer must acquire competences in several fields. One of
such fields is Electronic Instrumentation. Teaching in this field is accomplished, at
the University of Malaga, by three subjects in the present Telecommunications
Engineering degree, Electronic Instrumentation, Laboratory of Instrumentation and
Electronic Measurement Systems. The first is a core subject, taught in the fourth
year of the current five-year degree. It sets up the main basis of measurement
systems. The second and third subjects are optional, for those students who wish to
obtain a more specific and advanced training. Hence, learning of basic principles
underlying Electronic Instrumentation (measurement systems), is essential. Even
more, measurement science is of fundamental importance for all the branches of
engineering and, hence, should be introduced in the curricula of all engineering
degrees."

The blended learning approach presented in this paper is proposed for the Elec-
tronic Instrumentation course of the Telecommunications Engineering degree at the
University of Mdlaga. The location of the course in the degree is based on the amount
of necessarv former solid knowledee in electronics that students must have. both in
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Abstract

This article presents a new software tool for electronic instrumentation teaching. The
software is concerned with the main concepts underlying instrumentation systems. It is
based on Java applets and organized as a tutorial. It acts as a visual tool for interactive
simulations. The tool covers, in a practical manner, all the stages of a basic electronic
instrumentation system, the sensor, the signal conditioning, and the analog to digital
conversion. It must be meant as a complement to classical teaching methodologies
based on lectures, not as a substitute of such pedagogical strategies. The software helps
students in learning principles of measurement systems, to improve the teaching—
learning process in the discipline. © 2011 Wiley Periodicals, Inc. Comput Appl Eng Educ
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ABSTRACT: This article presents a new software tool for electronic instrumentation teaching. The software
Is concerned with the main concepts underlying instrumentation systems. It is based on Java applets and
otganized as a lulofal. 1L acls as a visual lool for inleractive simulations. The ool covers, in a pracical
manner, all the stages of a basic electronic instrumentation system, the sensor, the signal conditioning, and
the analop to digital conversion. It must be meant as a complement to classical teaching methodologies
based on leclures, nol as a substilule of such pedagogical stralegics. The software helps students in learing
principles of measurement systems, to improve the teaching—leaming process in the discipline. @ 2011 Wiley
Periodicals, Inc. Comput Appl Eng Bduc; 21:E62 ET2, 2013; View this article online at wileyonlinelibrary.comd

Journalfcae; DOL 10,1002 e, 20564

Keywords: electronic instrumentation; interactive softeare; educational tool, Java applets

INTRODUCTION

Teaching in Higher Education has been traditionally based on
lectures. This strategy has also been applicd 1o teaching in clec-
tromic instrumentation. However, lecluring has a number of
drawhacks, mainly hecause siudents are not sufficiently modi-
vated o acquire their knowledge actively |1]. On the other
hand, information and communication lechnology (1CT) has
o e ws an indi able part of modem edocation, since it
becomes a uselul wol in addressing changes and new para-
digms. The application of ICT o the educational process is
usually referred w as e-learning,. It is defined as the wse of new
multimedia lechnologies and the Internet o improve the quality
of leaming by faciliialing access (o resources and services as
well as remole exchanges and collaboration [2]. Although on

line learning has many advantages, for example, interactivity
and immediate feedback [3], it also has some drawbacks like
poor retention, that is, the continvous panicipation of stedents
in the course until its completion. This, nowadays, a new form
of methodological stratcgics has appearcd 1o take advantage of
bhath face-to-face tcaching and wvirtual covironments. These
siratcgies arc commaonly denominaied as blended learning [4,5].
It must be bome in mind that blended learing both

blended lcaming is becoming an increasingly popular form
of lcarning [1], since it has proven its effectivencss when im-
proving the teaching - leaming process |8 9]

When face-io-face instruction is complemenicd  with
e-leamning, one of the main aspects reganding the design of
pedagogical stralegics is the inclusion of new malenials and
resources [10-15]. In this sense, it must be pointed out that
wih-based sollware wols have already demonstrated that they
can help in clanlying concepls, and have proven the benelits
for students [11,16].

In this context, this work proposes a new web-based sofi-
ware sducational ool o help in weaching electronic instrumen-
lation. Software wols have been previously applied o eaching
in clectronic instrumentation, as it is shown in Refs. [17] and
[18]. In these cases, LabView was choscn o implement a
modular virtual daia acquisition chain [17] and differeni daia
acquisition projecis 18], Hardware iools can also be reporied
for teaching clectronic instrumentation courses [19,20], even
for intcgrating cxperimental hoards, and cxperimental instr-
mentation 1o be used in real-time via Intemet [21].

The proposal which is presented in this article is consid-
ered for the Electronic Instrumentation course of the Telecom-

henefits in face-to-face instruction and advantages when using
virlual traming |6]. Such a combination aims at providing the
mast efficient and cffective instruction cxnericnce 171, In facl.

munications Engincering degree al the University of Milaga,
Thus, before dealing with the software twol, the course context
is presented. Then, the design of the software, which is hased
on the technoloey of Java annlcis. is described. Mext. some
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v Puede ser general o ajustada mediante limites,
tfruncamientos y operadores, directamente o usando el
historial.
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Administracion de resultados

v" Pantalla de resultados y registro completo.

v" Descargar, imprimir o exportar resultados.

v" Lectura del texto completo solamente si el documento es de
acceso abierto o esta publicado en una revista suscrita.
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Usuario registrado

v" Permite guardar busquedas y crear alertas.

v" El usuario es directo en Scopus al entrar a través de la
Universidad, en Web of Science requiere darse de alta
expresamente para las funciones de usuario registrado.
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Muchas gracias por vuestra atencion
¢, Preguntas, dudas, sugerencias?



