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ABSTRACT

Design of eBooks has ignited a new learning toohi®wv generation engineering students in many stibjeas.
EBooks are usually classified according to thellefenteraction with the reader, navigation scheand parallel
accessories available such as review activitiesptated bibliography, capstone projects, simulapoactices,
interactive glossary, external links, and multinsedontent like animations, videos and audio filmapng other
resources. This paper illustrates the experiencausifig eBooks sponsored by tliditorial Digital del
Tecnoldgico de Monterrey adding complementary e-tools to the learningcess at the School of Engineering
and Information Technology (EITI) of Tecnolégico tkonterrey. The paper discusses the experiencevof t
eBooks in Electronics, Microelectronics and lasientation fields, which have been used in gradaat
undergraduate courses at the Electrical and Compuaigineering Department.

Keywords: eBooks, Electrical Engineering Learning, Educatiofiachnology, Computer Aided Instruction,
Electronic Learning.

RESUMEN

El disefio de libros electronicos o eBooks ha bdodana nueva herramienta de aprendizaje para kessu
generaciones de estudiantes de ingenieria en macbkas diferentes. Los eBooks normalmente sorfickdns
de acuerdo al nivel de interaccion con el lecters esquemas de navegacion y los accesorios paralelo
disponibles, como son actividades de repaso, biaf@a anotada, proyectos de reafirmamiento, prastde
simulacion, glosario interactivo, enlaces extergosontenido multimedia como son animaciones, vidgos
archivos de audio, entre otros recursos. En eftular se ilustra la experiencia del uso de eBguksocinados
por laEditorial Digital del Tecnoldgico de Monterreapmo adicion complementaria de herramientas élaices
al proceso de aprendizaje en la Escuela de Indaniefecnologias de Informacion (EITI) del Tecniaddgde
Monterrey. En el articulo se lleva a cabo la digbuslie dos eBooks en los campos de la Electroméca,
Microelectrénica y la Instrumentacion, y que hamosusados en cursos tanto de carrera profesioniap ce
posgrado en el Departamento de Ingenieria Elégtriamputacional.

Palabras clavesiLibro electrénico, Aprendizaje en Ingenieria Eli@ety Tecnologia de la Educacién, Instruccion
Asistida por Computadora, Aprendizaje Electrdnico.
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1. INTRODUCTION

Electronics and Microelectronics Engineering hawerb highly strengthened by advances in micro and
nanotechnology, which have provided a wide rangeamblications and solutions in benefit of mankind.
Particularly, the miniaturization and integratidncomplete systems into integrated circuits hawidled a wide
spectrum of different problem solutions to devabopcedures and devices in telecommunications, piategion
systems, bioengineering, biotechnology, instrunieta automation, mechatronics, information systems
computer systems, automotive electronics, avicantkprocess control systems.

The vast variety of new electronic devices avadain a day-to-day basis, which are manufacturegin highly
integrated fashion, has produced systems thatllfu&manding necessities of our industrialized styci
Moreover, the electronic instrumentation has ewvbliresuch way that many innovations and new cirdegign
strategies are used to synthesize more intelligedt simpler solutions to complex problems. On thay wo
achieve a better understanding of concepts andhi@aree the learning process of both students alfid se
practitioners, a self-paced gadget-oriented tooprigposed to consolidate and validate the conckptnd
practical aspects of engineering learning. Thig, tcalled eBook, is not only an electronic versiufna printed
book that you can access and read (by linear némigathrough an electronic reader or tablet pccdn
additionally include a set of gadgets and accessdhat allow: a complete selection of entry paaminotated
bibliography with WEB links, resources such asriattive appendices, interactive glossary, simuaictivities,
capstone projects, and other technology orientedssories. EBooks also allow to include multimexdiatent to
make the learning process more attractive for gaeler since such multimedia content can be usediasted
examples, interactive quizzes, audible explanatiodemonstration videos, among other possibilities.
Furthermore, since eBooks are distributed as agtreldc resource, the cost of development is camataly
reduced, which is translated to a reduction ofést the reader compared to a traditional prifdedk, and are
available for purchase worldwide through the edilowebsite. This full combination of capabilitieas given
eBooks a special consideration in engineering legrat the Tecnolégico de Monterrey.

The use, awareness, discussion and applicatioBadkes in higher education have been addressed umaguts,
researchers and academicians during the last décadrts to enhance efficiency in the processahputer-
based learning. For example, a study performeduttests that use eBooks on mobile devices has fepented
(Lam et al., 2009). The results of monitoring twarnhs reveal that educational technology has agotential
to enhance learning at Universities, even thoughraber of challenges need to be addressed, edpdoidong
term users. In other work it was investigated the and usability of eBooks in academic researcir@mments
(Anuradha and Usha, 2006). The study shows thakests tend to use this new technology more oftem th
faculty and staff, however the use of eBooks sfilpears to be low compared to traditional bookkenisive
awareness campaigns are required to educate Umrrsthe benefits and advantages of this new coemiased
learning technology. An on-line survey of eBook eaveess and usage level in a British academic jilitas also
reported (Abdullah and Gibb, 2006). In this wotksishown that the eBook awareness and usagebeéndow;
more than 50% of the students did not know aboeitr thvailability and did not used them at all. Naogers
mentioned the lack of advertising or promotiontaide new learning technologies. Also, it was regubé survey
of about 16,000 academicians which discloses tmatbiggest advantage of eBooks is their online scesmd
search-ability features (Jamali et al., 2009). lrennore, a study to identify the usage patternBumos at the
Faculty of Computer Science and Information Tecbgwlat the University of Malaya was performed (Rikas
and Zainab, 2005). Their results indicate thatdh&lents have a positive attitude towards the eBwmulice,
however, the level of eBook usage is still low (39%n interesting study of the taxonomy for eBo@aders
categorizing their behavior it was described (Chbal., 2010) and was also reported a study alheuattitudes
and issues for lecturers at the UK in order to mewan improvement platform to design eBook reaftarsheir
future application in education (Wilson, 2003). thee January 28, 2013 edition of the Chronicle ofjhéir
Education, J. R. Young (Young, 2013), addresses¢lee of a new category for publisher's digitaldpicis such
as eBooks. Finally, a survey to over 5500 studantise Tecnoldgico de Monterrey revels that 34%nhem buys
at least one eBook per semester to fulfill and detepheir course work activities (Innov@te, 2012).

This paper describes the experience of using thlewimg eBooks at the Engineering and Information
Technologies School (EITI) at the Tecnolégico denkdorey, Monterrey campus:
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1. Simulation Practices for Electronics and Microalecics Engineering, Vol I: Networks, Electronicedan
Instrumentation (Dieck and Vazquez, 2012).

2. Simulation Practices for Electronics and Microelecics Engineering, Vol IlI: Digital Microelectronic
Circuits and CMOS Analog Microelectronics (Diecldaviazquez, 2013).

Such works are published by tRditorial Digital del Tecnholégico de Monterregiyn Monterrey, México.

2. EBOOK CLASSIFICATION

The meaning of the term “e-book”, in full, electiobook, and variously known as eBook, digital boetedition
or e-text, has continuously evolved since its firstorious use in 1971 (Hart, 1992). In generaldeno eBooks
are defined as non-periodic digital publicationshwinique identifiers for metadata records, whiah,an turn,
contain text, graphics, images, sound and everogidEnciclopaedia Britannica Online Academic Editi2013;
Gardiner and Musto, 2010; Merriam-Webster Onlinetibhary, 2013).

By its very digital nature, eBooks are intendetdéaconsulted electronically and thus are a teclgysb@sed tool.
According to how they are read, eBooks can be ifledss:

* WebBooks: These eBooks can be read or downloaded from tteenkt and only require a personal
computer and appropriate reading software.

* PalmBooks: These eBooks can be downloaded from the Intemméte@ad in a handheld device by using
appropriate reading software.

Moreover, recent advances in display technologiash as the electronic paper (a.k.a. electronit ({R&ulson,
2008; Lu and Wey, 2011a; Lu and Wey, 2011b), aamstiog the ease and functionality of informatiocess for
readers.

There are also different ethical, economic, lega aocial aspects surrounding these technologesaurces;
which are mainly related to the protection of ilgedual property and digital rights management (DRBigital
Millennium Copyright Act). Likewise, due to the ¢ number of companies that are developing devimes
reading eBooks nowadays, there are numerous fitedis available in the market. Table | summaribesnost
common formats for eBooks and illustrates some hefirtsimilarities and differences in regards to DRM
technology and file extensions.

Table I: Comparison of eBook formats

Format DRM Technology Extensions
Mobipocket/Kindle Yes HTML 3.2 .mobi, .prc, & .azw
ePub Yes Open eBook & XHTML 1.1 .epub
eReader/PDB Yes PML .pdb
PDF Yes ISO 32000 pdf

The eBooks of the present study (Dieck and Vazq@éi?2; Dieck and Vazquez, 2013), as well as other
published works by the Editorial Digital of the Tetdgico de Monterrey, were written by Professoosif this
institution and are available initially as WebBopksd in transition to Palmbooks, (in PDF and eRuinats).
Furthermore, these eBooks have been developedhitbxplicit intention of containing:

* Quality content based on the institutional curtical
» Attractive instructional design with access to emtupdates.

* Innovative use of technology at an affordable price

11" Latin American and Caribbean Conference for Enginering and Technology
Cancun, Mexico August-16, 2013
3



3. SIMULATION PRACTICES

The eBook:Simulation Practices for Electronics and Microehectics Engineeringrovides a guide foBPICE-
basedsimulation sessions. The entry page of this eBsahown in figure 1. It begins with the very elaray
topics covered in electric circuits or electricwetks coursesuch as simulation of passive networks including
RC, RL and RLC networks, where the full simulatpmocess is explained in order to guide the reddeugh the
capture, setup and running proceduteontinues with more intermediate topics coveire@pplied electronics
and instrumentation. With this foundation, the eBaoses with advanced topics in microelectroniostlf
analog and digital). Blue prints for the Integratéicuit (IC) chips can be obtained by students pratticing
engineers.

SIMULATION
PRACTICES FOR
ELECTRONICS AND
MICROELECTRONICS
ENGINEERING

GRAGIANG

DIECK ASSAD VAZQUEZ PINON

| S§

Figure 1: Entry page of Simulation Practices for Electronics and Microelectronics Engineering (Dieck and
Vazquez, 2012; Dieck and Vazquez, 2013).

The main objective of this eBook is to establisko#id instructional platform about simulation prdoees and
techniques, which are standardized around the SPIGBram. The eBook is a companion tool for leagnin
electronics and microelectronics design througHegel It covers most of the important areas in tetzd
engineering: from circuit networks, basic electosniand electronic instrumentation, and ends with th
microelectronics section that includes the layoud design file generation. A general conceptual @muag an
index are available to allow the user a non-limeading scheme, as shown in figure 2 and in fiure

"_';‘D EDITO DIGITAL
B i R ety

Concept Map

Volume |

1»—— 0 Electric Networks
‘ PRy — ’

3 =—a Instrumentation and Bicinstrumentation
CMOS Digital Microelectronics -————=a 4

D 5®——0 CMOS Analog Microelectronics

Figure 2: Concept Map for volume 1 ofSimulation Practices for Electronics and Microelectronics
Engineering (Dieck and Vazquez, 2012).
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Figure 3: Index page (part I) for Volume | of Smulation Practices for Electronics and Microelectronics

Engineering (Dieck and Vazquez, 2012).

The eBook also includes support sections that allo& reader to study or review: the annotated qusce
formulas and models, the annotated specializedoftaphy, the basic SPICE simulation procedures, th
fundamental printed circuit board (PCB) layout tegaes, and some CMOS process MOSFET model files. T
eBook supports simulation practices pertainingheofollowing courses:

1.

o g bk~ w D

Electric Circuits, Electric Networks and Electrig€liits Laboratory
Electronics, Applied Electronics and Electronichbsatory
Instrumentation and Bioinstrumentation

Microelectronics and CMOS Analog Microelectronics

Design of Digital Integrated Circuits and Digitatégrated Circuits

Integration Projects in Electronics and Microelenics Technology.

4. STUDENT CLASS EXPERIENCES

The volume | ofSimulation Practices for Electronics and Microelectics EngineeringDieck and Vazquez,
2012), has been used successfully in a graduateutmsntation course at The Tecnhologico de Monterrey
Monterrey campus. The results of its implementatimmshown as follows:

The first part of the graduate Instrumentation seunvolves the integration of analysis and degghniques to
develop specialized electronic circuits for instammation data acquisition systems, which initise signal flow
from the transducer terminals to the input porthef signal conversion system. The eBook was usedcase for
the electronic instrumentation activities that ¢stesl of the following:

1.

o g bk~ w b

Activity 3-1, Introduction to the simulation platfo by analyzing a simple CMOS inverter circuit.
Activity 3-2, Analysis and design of Basic operaabamplifier configurations.

Activity 3-3, Analysis and design of a zero andrspestrumentation circuit using OpAmps.
Activity 3-4, Analysis and design of an instrumerda amplifier for instrumentation channels.
Activity 3-5, Analysis and design of a current l0dpo | and | to V conversion/transmission circuit.

Activity 3-6, Analysis of a sample and hold amgifito recover sampled data signals using a CMOS
analog switch.
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Those six practice sessions were performed in lgaral the following weekly activities: 1 hour lece, 20
minute individual quiz, self-study on-line quiz (sigde classroom activity) and a project relatedugroonsulting
session.

Table Il illustrates a change in time dedicatedH®y student to the course before and after thedattion of the
eBook in the fall of 2012. The table shows thabbeffall 2012 the average time dedicated by thdestts to the
course was about 8.8 hours/week. With the introdnadf the eBook, results show that students déslicé.3
hours/week to the instrumentation course. The murabstudents attending the course was 13, 25.3@ridr the
fall 2011, spring 2012 and fall 2012 semestergqeaeiively. All the students were engineering gedds studying

a master's graduate program at the Tecnoldgico detevtey, Monterrey campus (Tecnolégico de Monterre
Registrar, 2012).

The 28.4% reduction in the student's time dedioatiiothe class opened the opportunity of develogingidterm
innovation project with several electronic instruntaion topics and state of the art literature siewi. This
innovation project was performed using a recemlgugurated “Innovation Gym” at the engineering s&tho
where the student teams developed regular meetiitgsthe consulting engineer (the instructor) whasvthe
main client for each project proposal.

Table Il: Hours of dedication from fall 2011 to fal 2012

Semester Use of eBook  Dedicated hours/wegk  Numbdropinions

Fall 2011 No 9 8
Spring 2012 No 8.6 18
Fall 2012 Yes 6.3 8

Table II;: Hours of dedication from fall 2011 to fal 2012

Also, interaction rubrics were developed for theadation practices from the eBook and for the mbjerm
interactions performed by teams (2 or 3 students)tive Blackboard platform of the Sistema Tecnadgie
Monterrey (Sistema Tecnologico de Monterrey, Blagk Platform, 2012).

5. CONCLUSIONS

A successful experience using eBooks in a gradnateimentation course at the Tecnolégico de Moeyehas
provided additional time to students for working @ term project where innovation, simulation and
implementation phases are required. A 28.4% reoludti student's time dedication to the class waaiokd
from the fall 2011/spring 2012 sessions to the 28l12 session. This gives us the opportunity toelbgv a
midterm innovation project where the student teateselop: state of the art literature revision, teopic
selection, justification, objectives and specificatdelimitation, analysis and simulation, and dosions. These
projects were developed in parallel to the consglgroup meetings at the Engineering school's lathor Gym

of the Tecnolbégico de Monterrey, Monterrey campus.

As any other technology-based tool, eBooks haveiapesquirements related to format compatibilityrass
hardware platforms and digital rights managemeat tave to be addressed during their developmage sn
order to be successfully adopted as an effectigenieg resource; but ultimately, this multimedianfiat of
instructional design has proven to help student®ason about academic content at a much deepsrthan it
can be achieved through the exclusive use of toadit resources, such as lectures and printed; textaell as to
strengthening their skills in the use of informati@chnologies, which are of paramount importamcemodern
society.

The Editorial digital of Tecnologico de Monterreyashmultiplied the students' options since 2010 wlith
introduction of new eBooks suitable for engineergrgduate and undergraduate credit courses antheiogt
education workshops. At least 34% of students atTtacnolégico de Monterrey used at least one eBook
classes during 2011/2012 academic years. The treadearning at our engineering school has bedrarmed
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thru the introduction of eBooks and other digitadia materials using the educational model of Téen®logico
de Monterrey.
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