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ABSTRACT

This paper reports design and implementation outcomes at middle development advance of an educative program based
on use and construction of widgets on Wolfram Alpha platform at higher education level for engineering and sciences
areas. Widgets were based on Physics and Mathematics curricula under Project Oriented Learning and Blended Learning
methodologies. Widgets constructed by teachers are first used by students to appropriate basic concepts of each course on
a mobile learning basis; after, students construct their own widgets applying that concepts but involving different applied
situations based on curriculum integration. Two phases of this activity help to develop basic and high level thinking.
Description of design combining Wolfram Alpha widget developer, Weebly and Jotform tools to set up the widgets,
institutional current advances on teachers training, courses involved and current outcomes of project are presented.
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1. INTRODUCTION

New generations have an increasing expectative about freedom to work, learn and study. Technology has
made last expectative easier by establishing an increasing demand of accessible online resources. As
educative trends identified with use of technology are related with more successful professional life, there are
a higher value in digital abilities, best educative goals and higher demand on adaptative instruction (Johnson,
Adams and Haywood, 2011) and technology has an increasing role in education. Every day is more common
to include online elements as a planned educative strategy. Terms as blended and hybrid learning has been
coined because mobile technology lets to be connected with information, evolving as a media on which
education can be delivered to its final recipients. Currently, mobile technologies are main media to access
internet (Johnson et al, 2011) while lots of tools for education purposes appears (Edublogs, 2013).

What kind of learning is developed with those tools? Meaningful learning (Ausbel, 1963) is a
consolidated term established in modern education when knowledge is growing exponentially and university
curricula is continuously diversifying, so students should learn contents whose relationship with themselves,
their environment and future requirements is unclear and confuse (Woolfolk et al, 2010). For meaningful
learning, any new learning should be based on a prior cognitive structure, to show a deliberate effort to relate
it to structures of higher level thinking, to be related with experiences on events or objects, and to include an
emotional connection toward prior knowledge and applications. Many authors bring into question meaningful
learning (Gaer, 1998; Woessmann, 2001) based on skills for life instead of dense curricula as policy.

2. PROJECT BACKGROUND

Ubiquitous connectivity has generated a large-scale development of applications (Apps) which accompany
users all time. With them, each user interacts with its environment. Thus, internet has grown as not official
source of learning, so, teachers should be involved with creation of resources using meaningful applications
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which could improve learning quality and encourage students to apply knowledge in real constructions at same
time. In last twenty years, Monterrey Tech has been changing its educative strategies. Ten years ago, Problem
Based Learning (PBL) (Polanco, Calderon & Delgado, 2001), Project Oriented Learning (POL) (ITESM,
2007), Curriculum integration and Use of technology (Delgado, 2011) for engineering disciplines (Delgado,
1999) was introduced to improve quality and meaningful learning. Currently, an institutional program for
mobile learning seeks to use several technological tools to improve some aspects of education. Tools require to
be accessible, easy and useful for each discipline and learning activity, letting an ease implementation by
general faculty, not necessarily specialized on them. In this program, use of online tools developed by third
parts are been useful to reach last condition. Main intention is that mobile resources should be useful to
scaffold learning weaknesses.

A tool which is thoroughly used in math courses is Mathematica (Wolfram, 2013a). Due its syntax, this
tool requires a sustained effort of teaching and learning, which remains viable under premises of periodical
tracking and a faculty with the same learning orientation. Wolfram Alpha (Wolfram, 2013b) is a recent
development with similar characteristics but simpler and more specific; currently free for some of their main
applications and including a widget developer with similar structures those included in Mathematica
(Educastur 2012). These elements can be displayed on mobile devices when are embedded in applications as
Weebly (2013) and their use allows obtain or analyze information. Widgets and their construction could be
focused on the domain of knowledge to be shown. iTec initiative (2013) has selected them as a key piece in
learning.

Wolfram Alpha widgets let an online mathematical educative interactivity in two ways: a) exploring an
abstract concept through interactive visualization developed by a third part (teacher or another student), and
b) developing complex thinking when student constructs his own widget carrying out an abstract concept into
real visualization. In this project, widgets are included in a didactical purpose where student is encouraged
first to discover some aspect of theory and after, to use their knowledge designing new widgets to visualize
related concepts. It is the aim of project been considered here whose main lines were depicted by Delgado
(2013a) and covering around of 1200 students.

The aim of this paper is describe the final didactic and technologic design for implementation and some
qualitative previous results. In the next section, a brief description of project context is stated. After, the tools
involved are discussed together with the final structure of activities and basic construction for whole site is
shown. Finally, some partial outcomes related with implementation are shown, including teacher training and
further recommendations. Paper is closed with conclusions about future implementation.

3. PROJECT ADVANCES: DESIGN AND TRAINING PROGRAM

Mathematics and Physics curricula in Monterrey Tech is ambitious and requires a heavy training by students
to appropriate concepts, laws and algorithms taught. Learning is not always based on applications or
visualizations, neither the use of it to develop a higher level thinking. Inclusion of growing contents and
skills development in mathematics and science courses, together with reduction in effective hours in them has
generated weaknesses in concepts comprehension, so students requires more educational elements as
support. An educative program based on use of widgets generated properly by teacher will permit a better
comprehension through visualization of theoretical concepts in two ways: from application to theory when
student uses a widget, and from theory to application when student design and construct own widgets. This
two folded intention closes the learning process around a theoretical concept.. Student construction of
widgets, through small projects in courses, would allow learning processes at level of analysis and creation in
the Bloom taxonomy, which, together with mobility and gamification (Zichermann and Cunningham, 2011)
components involved, would work as a strong affective and meaningful learning.

3.1 Technological Elements to Reach Educative Goals

In the first part of each activity, the widget constructed by teacher fulfills two educative goals: a) to identify
relevant variables associated with specific abstract concept, and b) to comprehend how an abstract concept is
related with an element of reality. This part is accompanied with a questionnaire to generate interaction with
the widget. Both elements should appear together to let: 1) interaction, 2) report information and results (text,
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images), and 3) get a receipt of acknowledgment for student and confirmation of submission for teacher. This
integration was solved with Weebly constructing a site with those elements embed. Thus, Wolfram Alpha
widget was inmersed in a planned didactical activity. Jotform tool lets to create submission forms of data or
files embed in that site, letting to send receipts and alerts of submissions as was desired.

Second part of activity is a complementary practice in widget construction by students, developing high
level comprehension based on: a) identifying the full set of variables to visualize an applied problem, and b)
integrating the main concept involved with other concepts in related courses. Construction and
comprehension are normally inverted: widget construction is possible just if student has used widgets, but
construction generates comprenhension benefit with other students (Delgado, 2013a). Description of activity
and a form of submission to report the widget externally constructed is provided here (requirement covered
with Jotform) and information related with student (author). Figure 1a resume interactions generated in the
whole activity: relation with the three tools used in the implementation and delivered products.

3.2 Design of Site and Activities

POL based on use and construction of widgets should involve a set of courses (transversal and sequential) in
which integration of concepts would be present, requiring an initial construction of widgets based on critical
main topics based on curricular integration. This basic construction will serve as guide to other teachers to
extend it to other courses. Final impact expected includes 25 teachers and approximately 1200 students (80%
of students in Physics and Mathematics department’s courses, a 30% of whole population). First phase will
be deployed in January 2014 covering 30% of this statistics, at this time teacher’s training course had been
offered. Widgets use and development in parallel courses will promote curriculum integration in basic and
engineering sciences courses, promoting a better domain of basic concepts. Courses involved and their
curricular relations boost curricular integration when a specific widget is constructed (Delgado, 2013a).
Figure 1b shows sections of a characteristic activity, as was developed in Weebly, showing general menu of
site (Home, Areas and Courses, FAQ blog) and an activity section (Widget, Parts I and II activities with
associated submission forms). Jotform lets an integration with external repositories as Box, Dropbox, Google
Drive (last was used here).
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Figure 1. a) Interactions description between student and widgets site through tools inegrated on Weebly; b)
characteristic activity sections: Wolfram Alpha widget, widget interaction questionaire (part ) and widget
construction specifications (part IT). Upper section contains a general menu with support sections of site.

First phase was centered on mobile site construction (Delgado, 2013b) integrating Mathematics 111,
Electricity and Magnetism, and Differential Equations courses containing: a) Tutorial. b) Analysis activities
by widget built by teachers on strategic and representative topics (there, reader can actually review widgets
and activities constructed). It includes interactive widget, questions associated to generate interactivity and
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online report format to send to teacher and includes complementary activities for widgets development by
students (based on analysis and concepts comprehension before taught). ¢c) FAQ blog. Didactic guides for
each widget were designed grouped in four blocks (in agreement with chronological advancement contents)
as proposed brief projects to be developed monthly. Second phase development will include courses as
Differential and Integral calculus, Probability and Statistics, Mechanics, Fluids and Thermodynamics.

3.3 Teacher Training

Actually, first phase is complete to start on August 2013. Training program was designed on 70% about the
use of Wolfram Alpha Widget Developer and 30% in Weebly and Jotform (last contents is no so relevant
because general formats of activities was created being applicable for whole courses with just minor changes.
Training includes an extended workshop of following to teachers teams complete defined activities by
course. Actually, a central group of teachers, working in phase I, are fully trained. For remaining faculty,
training will result in the creation of collegiate mobile sites similar to previous, now for Mathematics I and II,
Physics I and 11, and Probability and Statistics courses. Last will require design similar sites, organized by a
selected teacher as team leader. Training will include following: 1) Wolfram Alpha accounts; 2) Wolfram
Alpha widgets construction; 3) Weebly account sharing, cloning and editing current activities; 4) Creating a
Jotform account for each course; 5) Jotform basics: sharing, cloning and eding project submission forms; 6)
Integrating Jotform with Google Drive; 7) Making a full activity in a selected course.

3.4 Preliminary Insight

Three pilot groups using Wolfram Alpha widgets in Differential Equations, Physics I and Numerical
Methods courses were runned in august-november 2013 applying a perception test of students obtaining a
qualitative insight about impact on learning. Outstanding positive comments were: 1) visualization lets a
better understanding of abstract concepts and connects those concepts with reality, 2) widgets construction
extends the range of comprenhension of a concept and it reveals hidden connections with related concepts in
other courses. A reiterative improvement suggestion of process was remarked as offering a brief introductory
workshop for students about widgets construction is necessary in order to speed up student abilities.

4. CONCLUSIONS AND FUTURE WORK

Mobile educative tools are spreaded for different purposes, so nowadays technology is easily available for
teachers to generate learning products. Wolfram Alpha widgets let teachers to show different concepts
through visualization and to let students explore and interact with theory and reality. Higher level
comprehension is achievable when process is reverted and students generate own widgets related with similar
concepts because it requires a deep understanding and analysis about critical variables involved.
Visualization normally goes faraway reaching good level of representation, other related elements should
be present because concept being represented will require additional mathematics. Thus, teachers could
generate curricular integration adding educative gain in learning, in particularly if it is conducted by the same
faculty and collegiate groups because them are able to decide each construction based on selected concepts in
parallel courses. Curricular integration is being warranted taking care to emphasize that kind of relationships.
Wolfram Alpha developer has an advantage on Mathematica being relatively easy and programming free.
Last means that the whole faculty could generate their own widgets easily. Each student will spend just the
time for planning and reflecting about how construct each widget, in order to integrate the different contexts
involved in almost just one instruction of Wolfram Alpha, but gathering the several variables and concepts
which are relevant to represent each problem. In this sense, time investment should be continuously
recovered through periodic activities which let student to deep in course concepts and associated
applications. In the past, those constructions were based with more complex tools and programming was
involved. Today, there are a lot of compatible tools which can interact in order to develop a more complex
educative idea, which in addition is every time more independent from hardware and operative systems in
mobile platforms. Such is the case of tools used to solve and to develop interaction requirements stated here:
integration, embedding, submitting, stocking up and gathering. Thus, knowledge about tools as Wolfram

269



ISBN: 978-989-8704-02-3 © 2014 IADIS

Alpha, Weebly, Jotform and Google Drive lets construct a more complex product for educative goals in easy
way. This knowledge could boost other educative projects or give to teachers more ideas about further
development in same project. Teachers training could be directed to extend the project in other courses
because tools involved are so friendly that people could learn them easily. Is remarkable that computer
technology has been rapidly developed being this project carry out exclusively by teachers as a collegiate
group, where any technological assessment has been provided.

Future work will be based on two aspects: a) to extend the program to the whole courses of Physics and
Math department, and b) to include a complete evaluation of educative outcomes by collecting and analyzing
students results. A follow-up study should be carried out before and during the initial and global deployment.

ACKNOWLEDGEMENT

Acknowledgment is due to Monterrey Tech by economical support through NOVUS grants initiative.

REFERENCES

Ausbel, D. (1963). The psychology of meaningful verbal learning. Oxford, England: Groaning & Stratton.

Delgado, F. (1999). Principia program: experiences of a course with integrated curriculum in collaborative environments
and with use of technologies in learning. Proceedings of the Il Congress of Scientific Research in the Metropolitan
University. Caracas, Venezuela: UM.

Delgado, F. (2011). Curricular changes generated by the use of technology in the teaching of numerical methods.
Proceedings of the XXXVIII National Conference Engineering. Queretaro, Mexico: ANFEL.

Delgado, F. (2013a). Meaningful Learning of Math and Sciences Using Wolfram Alpha Widgets. In Jan Herrington et al.
(Eds.), Proceedings of World Conference on Educational Multimedia, Hypermedia and Telecommunications 2013
(pp. 1794-1799). Chesapeake, VA: AACE. Retrieved October 14" 2013 from: http://www.editlib.org/p/112211.

Delgado, F. (2013b). Physics and Mathematics with Wolfram Alpha widgets: internet site. Retrieved on October 14"
2013: http://itesmcem-fmwidgets.weebly.com

Edublogs. (2013). The Edublog awards. USA: Edublogs. Retrieved on March 13" 2013: http:/edublogawards.com/

Educastur. (2012). Use of widgets. Asturias, Spain: Department of Education and Science of the Government of the
Principality of Asturias. Retrieved on February 28™ 2013: http://blog.educastur.es/ayuda/uso-de-los-widgets/

Gaer, S. (1998). Less teaching and more learning. Focus on basics. USA: NCSALL. Retrieved on October 14™ 2013:
http://www.ncsall.net/index.html@id=385.html

iTEC. (2013). Smart widgets for the iTEC project. Lisbon, Portugal: European Schoolnet.

ITESM. (2007). Project Oriented Learning. Mexico: ITESM.

Johnson, L., Adams, S. and Haywood, K. (2011). The NMC Horizon Report: 2011 K-12 Edition. Austin, USA: The New
Media Consortium.

Johnson, L. Smith, R., Willis, H., Levine, A. and Haywood, K. (2011). The 2011 Horizon Report. Austin, USA: The New
Media Consortium.

Jotform. (2013). Jotform. Retrieved on October 14™ 2013: http://www.jotform.com/

Polanco, R.; Calderon, P. & Delgado, F. (2001). Effects of a Problem Based Learning program on engineering student'
academic achievements, skill development and attitudes in a Mexican university. Proceedings of Annual Meeting of
the American Educational Research Association. USA: AERA.

Zichermann, G. and Cunningham, Ch. (2011). Gamification by Design: Implementing Game Mechanics in Web and
Mobile Apps. Sebastopol, California: O'Reilly Media. p. xiv.

Weebly. (2013). Weebly. Retrieved on February 24" 2013: http://www.weebly.com

Woolfolk, A. E., De Winne, P. H., Perry, E. & N. Shapka, J. (2010). Educational Psychology (4™ ed.). Toronto, Canada:
Pearson.

Wolfram Research. (2013a). Mathematica 9.0. Retrieved on February 24™ 2013: http://www.wolfram.com
Wolfram Research. (2013b). Wolfram Alpha. Retrieved on February 24™ 2013: http:/m.wolframalpha.com

Woessmann, L. (2001). Why students in some countries do better. USA: Education matters. Retrieved on October 14™
2013: http://educationnext.org/files/ednext20012_67.pdf

270



	ML 2014 - Cover

	ML 2014

	COPYRIGHT

	TABLE OF CONTENTS
	FOREWORD
	PROGRAM COMMITTEE
	KEYNOTE LECTURE
	PANEL SESSION
	FULL PAPERS

	SUPPORTING TEACHERS TO DESIGN AND USE MOBILE COLLABORATIVE LEARNING GAMES

	EBOOKS AS PDF FILES, IN EPUB FORMAT OR ASINTERACTIVE IBOOKS? DIGITAL BOOKS IN PHYSICS LESSONS OF SECONDARY EDUCATION

	MOBILE LEARNING AND EARLY AGE MATHEMATICS
	M-LEARNING – ON PATH TO INTEGRATION WITH ORGANISATION SYSTEMS

	IMPROVING HISTORY LEARNING THROUGH CULTURAL HERITAGE, LOCAL HISTORY AND TECHNOLOGY

	INTRIGUE AT THE MUSEUM: FACILITATING ENGAGEMENT AND LEARNING THROUGH A LOCATION-BASED MOBILE GAME

	MOBILE-BASED CHATTING FOR MEANING NEGOTIATION IN FOREIGN LANGUAGE LEARNING

	STUDENT PREFERENCES FOR M-LEARNING APPLICATION CHARACTERISTICS

	LEARNING AND TEACHING WITH MOBILE DEVICES AN APPROACH IN SECONDARY EDUCATION IN GHANA

	CROSS-CULTURAL DESIGN OF MOBILE MATHEMATICS LEARNING SERVICE FOR SOUTH AFRICAN SCHOOLS

	MOBILE LEARNING AND ACHIEVEMENT GOAL ORIENTATION PROFILES

	A REVIEW OF INTEGRATING MOBILE PHONES FOR LANGUAGE LEARNING

	OVERLAPPING CHAT’S ACCESSIBILITY REQUIREMENTS BETWEEN STUDENTS WITH AND WITHOUT DISABILITIES DUE TO THE MOBILE 
LIMITATIONS
	UML Quiz: AUTOMATIC CONVERSION OF WEB-BASED    E-LEARNING CONTENT IN MOBILE APPLICATIONS

	PEDAGOGICAL APPLICATIONS OF SMARTPHONE INTEGRATION IN TEACHING - LECTURERS', STUDENTS' & PUPILS' PERSPECTIVES

	MOOC TO GO

	STRATEGIES AND CHALLENGES IN IPAD INITIATIVE
	BLENDING CLASSROOM TEACHING AND LEARNING WITH QR CODES

	PROGRAMMING EDUCATION WITH A BLOCKS-BASED VISUAL LANGUAGE FOR MOBILE APPLICATION DEVELOPMENT

	SHIFTING CONTEXTS: INVESTIGATING THE ROLE OFCONTEXT IN THE USE OF UBIQUITOUS COMPUTING FOR DESIGN-BASED LEARNING

	EVALUATION FRAMEWORK FOR DEPENDABLE MOBILE LEARNING SCENARIOS

	INITIAL EVALUATION OF A MOBILE SCAFFOLDING APPLICATION THAT SEEKS TO SUPPORT NOVICE LEARNERS OF PROGRAMMING

	DEFINING A SET OF ARCHITECTURAL REQUIREMENTSFOR SERVICE-ORIENTED MOBILE LEARNING ENVIRONMENTS

	PORTABILITY AND USABILITY OF OPEN EDUCATIONAL RESOURCES ON MOBILE DEVICES: A STUDY IN THE CONTEXT OF BRAZILIAN EDUCATIONAL PORTALS AND ANDROID-BASED DEVICES

	EVALUATING QR CODE CASE STUDIES USING A MOBILE LEARNING FRAMEWORK

	DEVELOPING A MOBILE SOCIAL MEDIA FRAMEWORK FOR CREATIVE PEDAGOGIES

	FACTORS AFFECTING M-LEARNERS’ COURSE SATISFACTION AND LEARNING PERSISTENCE

	A FRAMEWORK TO SUPPORT MOBILE LEARNING IN MULTILINGUAL ENVIRONMENTS


	SHORT PAPERS

	MOBILE TECHNOLOGY INTEGRATED PEDAGOGICAL
MODEL
	REPRESENTATIONS OF AN INCIDENTAL LEARNING FRAMEWORK TO SUPPORT MOBILE LEARNING
	USING MOBILE APPS AND SOCIAL MEDIA FOR ONLINE LEARNER-GENERATED CONTENT

	TWEETING AS A TOOL FOR LEARNING SCIENCE:THE CREDIBILITY OF STUDENT-PRODUCEDKNOWLEDGE CONTENT IN EDUCATIONAL CONTEXTS
	WHAT MOBILE LEARNING AND WORKING REMOTELY CAN LEARN FROM EACH OTHER
	IN-TIME ON-PLACE LEARNING
	M-LEARNING AND TECHNOLOGICAL LITERACY: ANALYZING BENEFITS FOR APPRENTICESHIP
	DESIGNING A SITE TO EMBED AND TO INTERACT WITH WOLFRAM ALPHA WIDGETS IN MATH ANDSCIENCES COURSES
	AN ENVIRONMENT FOR MOBILE EXPERIENTIAL LEARNING
	SUPPORTING SITUATED LEARNING BASED ON QRCODES WITH ETIQUETAR APP: A PILOT STUDY
	RAISING AWARENESS OF CYBERCRIME - THE USE OF EDUCATION AS A MEANS OF PREVENTION AND PROTECTION
	MOBILE GAME FOR LEARNING BACTERIOLOGY
	THE THEORY PAPER:WHAT IS THE FUTURE OF MOBILE LEARNING?
	RAPID PROTOTYPING OF MOBILE LEARNING GAMES
	PREPARING LESSONS, EXERCISES AND TESTS FOR       M-LEARNING OF IT FUNDAMENTALS
	THE MOTIVATING POWER OF SOCIAL OBLIGATION: AN INVESTIGATION INTO THE PEDAGOGICAL AFFORDANCES OF MOBILE LEARNING INTEGRATED WITH FACEBOOK
	WHEN EVERYONE IS A PROBE,EVERYONE IS A LEARNER
	MOBILE LEARNING AND ART MUSEUMS: A CASE STUDY OF A NEW ART INTERPRETATION APPROACH FOR VISITOR ENGAGEMENT THROUGH MOBILE MEDIA
	LEARNER CENTRIC IN M-LEARNING: INTEGRATION OF SECURITY, DEPENDABILITY AND TRUST
	M-LEARNING PILOT AT SOFIA UNIVERSITY
	A MOBILE SERVICE ORIENTED MULTIPLE OBJECT TRACKING AUGMENTED REALITY ARCHITECTURE FOR EDUCATION AND LEARNING EXPERIENCES

	REFLECTION PAPERS

	LEARNERS’ ENSEMBLE BASED SECURITY CONCEPTUAL MODEL FOR M-LEARNING SYSTEM IN MALAYSIAN HIGHER LEARNING INSTITUTION
	SUPPORTING THE M-LEARNING BASED KNOWLEDGE TRANSFER IN UNIVERSITY EDUCATION AND CORPORATE SECTOR

	POSTER

	THE FUTURE OF UBIQUITOUS ELEARNING

	AUTHOR INDEX



