
 

 

 

 

 

 

 

 

 

Copyright 

By 

Arthur Anthony Noel T.  Beltran 

May 2015 



THE DEVELOPMENT OF INVENCIONES DE LA INVENTIVA:  

THE EXPERIENCES OF A NON-SPANISH SPEAKER  

INSTRUCTIONAL DESIGNER 

 

A Dissertation Presented to the  
Faculty of the College of Education 

University of Houston 

 

 

 

In Partial Fulfillment 
of the Requirements for the Degree 

 

 

Doctor of Education 

 

 

by 

Arthur Anthony Noel T.  Beltran 

May 2015 



THE DEVELOPMENT OF INVENCIONES DE LA INVENTIVA:  

THE EXPERIENCES OF A NON-SPANISH SPEAKER  

INSTRUCTIONAL DESIGNER 

A Dissertation for the Degree 

Doctor of Education 

by 

Arthur Anthony Noel T.  Beltran 

 

Approved by Dissertation Committee: 

 

____________________________________ 
 

Dr. Sara McNeil, Chairperson 
 
 
____________________________________ 
 

Dr. Anadeli Bencomo, Committee Member 
 
 
____________________________________ 
 

Dr. Cheryl Craig, Committee Member 
 
 
____________________________________ 
 

Dr. Bernard Robin, Committee Member 
 
 

___________________________________ 
 

Dr.  Robert H. McPherson, Dean 
College of Education 
 

May 2015



Dedication 

 

I dedicate this dissertation to my parents, Arturo Beltran and Salud Beltran, to my 

sisters, Abigail Beltran and Shirley Beltran-Gonzales, to my aunt, Rosenda Tee, and to 

my niece, Sophia Reeze Gonzales.  Thank you for the unconditional support on my 

journey to learning.



Acknowledgement 

This dissertation could not have been completed without the support of the 

following people:  

Aymara Boggiano and Dr. Enrique Barbieri, the Project Managers of the 

Invenciones project, thank you for the opportunity to creating the Invenciones website. 

Invenciones advanced my skills in instructional design that led to the development of this 

dissertation. 

Dr. Anadeli Bencomo, co-principal investigator of Invenciones and dissertation 

committee member, thank you for critically reading my manuscript and providing 

different perspectives to the study. I am also grateful for your continuous support in the 

Invenciones project. 

Dr. Cheryl Craig, my methodologist, thank you for leading me to the world of 

narrative inquiry. You made me realize the appropriate research methodology for the 

topic of my research. I am also grateful for your continuous support and patience during 

the development of the dissertation especially on understanding the technological features 

of the Invenciones project. 

Dr. Anh Nguyen, Lee Anne Kortus, Abel Kalum, Erwin Handoko, Trang Phan, 

Tuhin Subhra Dey and George Zhao, thank you for all of your support. I am grateful to 

work with such a diverse group of people coming from different educational backgrounds 

and nationalities.  

Dr. Shaunna Smith, my friend and former colleague, thank you for all the advices 

you provided during my early years in the doctoral program. I am also grateful that you 

allotted time to guide me in the process.  



Rashmi Chhettri, my colleague and friend, thank you for all of your insightful and 

thought-provoking ideas, stories and advice (and also tips on everyday living). I suggest 

you record all of those because they are really creative and intuitive.  

Edwin Tee, my cousin, thank you for paving my way to the States. Without your 

signature, I may not have been able to leave Manila and be admitted to the university. I 

am also very grateful for being welcomed to your lovely home and providing me 

assistance whenever needed. 

Dr. Greggy Santos, my best friend, thank you for pushing me to continue my 

graduate studies. Without your encouragement to email Dr. Sara McNeil, I may still only 

have a bachelor’s degree. Thank you for all of your help. You are the best! 

Dr. Bernard Robin, my supervisor, professor and dissertation committee member, 

thank you very much for all the opportunities you have given me. I am always grateful 

that you always remember me when an opportunity comes up, especially with the 

Invenciones project. I am also honored for the opportunity to redesign The Educational 

Uses of Digital Storytelling website. Thank you very, very much for all of your guidance 

and support. 

Last but not the least, Dr. Sara McNeil, my advisor, supervisor, professor and 

dissertation chairperson, thank you very much for everything. I am very, very lucky to 

have such a supportive, kind, understanding and patient advisor. I am very grateful to 

have you always guiding me on everything I do especially in finishing my graduate 

studies (masters and doctoral) as well as working as a graduate assistant. Thank you for 

always looking after me and providing an environment at the university that has felt as 

my second home. 

vi 



THE DEVELOPMENT OF INVENCIONES DE LA INVENTIVA:  

THE EXPERIENCES OF A NON-SPANISH SPEAKER  

INSTRUCTIONAL DESIGNER 

 

An Abstract  
of a Dissertation Presented to the  

Faculty of the College of Education 
University of Houston 

 

 

 

In Partial Fulfillment 
of the Requirements for the Degree 

 

 

Doctor of Education 

 

 

by 

Arthur Anthony Noel T.  Beltran 

May 2015 



Beltran, Arthur Anthony Noel.  “The Development Of Invenciones De La Inventiva: The 
Experiences of A Non-Spanish Speaker Instructional Designer.” Unpublished Doctor of 
Education Dissertation, University of Houston, May 2015. 
   

Abstract 

The purpose of this self-study research was to investigate effective web design 

principles through reconstructing my personal and professional identity as an 

instructional designer, using my experiences in developing the Invenciones De La 

Inventiva website. The two research questions guiding this study were: What design 

principles can be derived from my experience of living and developing this project? How 

did I, as an instructional designer, design and develop the Invenciones De La Inventiva 

website despite a lack of formal training in the target language? The theoretical 

framework included principles of database-driven information design, the Cognitive 

Theory of Multimedia Learning, rapid prototyping as an instructional design model, and 

principles of designing and using learning objects. Database-driven information design 

facilitated the longevity of the content and collaborative development. The Cognitive 

Theory of Multimedia Learning provided a structure for the resources and helped 

organize content to make it more effective for learning. The cyclical nature of rapid 

prototyping sustained the collaborative interactions of the client and the designer and 

reduced development time. Learning object principles made the content of the website 

reusable and sharable while ensuring the target audience could use the materials in a 

range of contexts. The concept of community of practice provided a guide for the context 

of the subject matter and helped in the design of website elements. Personal practical 

knowledge gained through prior experiences, philosophies and values served as a guide 



for dealing with uncertainties in the development process. Future research includes 

exploring multiple perspectives in the development process.
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CHAPTER I  

INTRODUCTION 

Background 

The Invenciones de la Inventiva (Invenciones) project is a radio program 

produced and broadcasted by the Houston Public Media. Invenciones was an 

interdepartmental collaboration project of faculty, staff, and students from the 

Department of Hispanic Studies, College of Technology and College of Education at the 

University of Houston. The project was led by Aymarra Boggiano, a Spanish language 

educator at the Department of Hispanic Studies.  Invenciones is based on the translation 

efforts of another radio program, The Engines of Our Ingenuity (Lienhard, 2014), in 

which Boggiano is an avid listener (A. Boggiano, personal communication, April 13, 

2015). The Engines of Our Ingenuity (Engines) is hosted and produced by Dr. John 

Lienhard and contributors at the Houston Public Media, a Houston-based, non-profit, 

public media network that provides local, statewide and national content in the areas of 

news, arts, culture, and education. Engines’ way of storytelling presents how culture is 

formed by human creativity and invention.  The program is based on historical records 

that reveal the connections between art, technology, and innovations in shaping our 

society (Lienhard, 2014; Barbieri, Boggiano, Soliño & Lienhard, 2009).  In addition, 

Engines also tries to connect engineering and technology and reinforce the message that 

engineering is interwoven with every walk of life and dimension of human invention 

(Lienhard, 2014; Barbieri et al., 2009). The program is organized into episodes and 

covers a wide range of topics such as medicine and machinery, poetry and printing, 

architecture and airplanes and unexpected meetings of literature and technology. 



2 
 

The inspiration for the translation of Engines to Spanish began when Boggiano 

heard an episode about Abbas Ibn, an Andalusian inventor during the Caliphate era in 

Spain, who invented an early concept of flight Firnas (A. Boggiano, personal 

communication, April 13, 2015). Coincidentally, on that same day, Boggiano was about 

to teach a similar topic on the culture of Spain during the Muslim Conquest (A. 

Boggiano, personal communication, April 13, 2015). She thought that the episode would 

be a valuable addition to her class material since both of the topics were related. So she 

asked Dr. Lienhard for permission to translate that episode into Spanish so it could be 

used as teaching material. To her surprise, Dr. Lienhard invited her to the station to 

translate additional episodes and broadcast them on the Houston Public Media radio 

station, KUHF. In Fall of 2008, Boggiano, with the encouragement of Dr. Lienhard, 

initiated an effort to translate and record selected Engines episodes into Spanish and 

called the collection Invenciones de Nuestra Inventiva, later changed to Invenciones De 

La Inventiva. 

Later, as more number of episodes were translated, Boggiano thought it would be 

worthwhile to share episodes with other Spanish language teachers and create related 

teaching materials such as lesson plans and print activities. However, the work on 

translating an episode from English to Spanish and creating activities was such a huge 

task for one person (A. Boggiano, personal communication, April 13, 2015). She 

proposed to invite other Spanish educators and scholars to collaborate in the translation 

and development of activities. With the help of Dr. Enrique Barbieri, a professor at the 

UH College of Technology, they wrote a proposal for a grant to sustain an effort to 

translate Engines into Spanish in order to reach out to the Hispanic community. In 2011, 
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a partnership with the United Engineering Foundation under the leadership of Dr. David 

Belden was formed and continued to support the effort consecutively in the years 2012, 

2013 and 2014 (Barbieri et al., 2009). This formalized the Invenciones project, and it 

became a sustainable effort to translate Engines into Spanish in order to increase 

awareness of science, technology, engineering and mathematic (Barbieri et al., 2009).   

Specifically, Invenciones’ goals were: (1)  to develop a sustainable radio program 

that can be broadcast to other Spanish language stations both in public and commercial 

radio networks, (2) to utilize modern web-based dissemination technologies such as 

social networks (e.g .Facebook) and video sharing websites (e.g. YouTube) to reach out 

to the community in instilling awareness in STEM, (3) to produce Invenciones-related 

instructional materials that are accessible, engaging, interactive and technology-centered, 

(4) to reach out and implement Invenciones as a teaching resource in Spanish language 

courses in community colleges and (5) to track students in high school academies and in 

community colleges as they make career choices and decide to further their education, 

and then link that attendance to their participation in the Invenciones related programs 

(Barbieri et al., 2009). 

My involvement in the project started in August 2011 when Dr. Barbieri and 

Boggiano went to the faculty showcase at the University of Houston where they attended 

a digital storytelling workshop presented by Dr. Bernard Robin, an associate professor in 

the Curriculum and Instruction Department at the University of Houston. They felt that 

the  digital storytelling process could be a way to transform the translated episodes into 

interactive, engaging, accessible and technology-centered content since it provided a way 

of telling stories with a variety of multimedia, including graphics, audio, video, and Web 
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publishing (Robin, 2008). In 2012, Dr. Robin was invited to be a collaborator in the grant 

and lead an initiative to add a “digital story” to each of the audio-only versions of the 

Invenciones episodes. In addition, lesson plans, classroom activities and other educational 

materials would be created to support the digital story versions of Invenciones.  

Working as a graduate assistant under Dr. Robin, I was assigned to design an 

instructional online resource that would effectively present all the materials developed by 

the project stakeholders and subject matter experts. The outcome of this project is a 

website, and the contents consist of videos (in the form of a digital story), audio-only 

versions of the videos, transcripts of the audio content, printable documents (e.g. lesson 

plans, worksheets) and eventually, interactive activities (e.g. fill in the blank and 

matching worksheets).  The website was organized in a manner to provide an effective 

teaching resource for Spanish teachers as well as an engaging learning environment for 

their students.  The Project Managers were Aymara Boggiano and Dr. Enrique Barbieri. 

The Project Team was composed of the faculty members and graduate students in the 

Laboratory for Innovative Technology in Education at the College of Education. My role 

in the project was the instructional designer and website developer of the Invenciones 

website. 

Statement of the Problem 

The World Wide Web or “the web” has captured the attention of educators around 

the world because of its abundance of rich multimedia resources and the ubiquitous 

convergence of worldwide learners and experts (Wang & Reeves, 2007).  Today it is 

estimated that the web has nearly one billion pages and is still growing at a rapid pace 

(Wu, Wang, Yu & Li, 2014).   As an educator myself, I also believe that the web, and 
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especially websites, have tremendous potential as an educational resource in all grade 

levels.  Websites can provide enriching learning experiences because of their efficiency 

in transferring information, their capability to display  many forms of multimedia content 

(e.g. video, animation, audio) and their capability to provide interactive experiences for 

users (e.g. games, quizzes).   

However, there are several problems in using websites as resources for learning.  

Garrison (2011) argued that the majority of available websites for educational purposes 

failed to maximize the capabilities of the web since they consist only of links to other 

information sources. These can be seen on websites that provide endless lists of links or 

web-based copies of instructional materials. Another problem is the inappropriate use and 

overuse of multimedia elements in displaying information (Clark & Mayer, 2011; 

Reeves, 1998).   This problem can be seen on websites that initially attract the attention 

of learners through unique screen designs, animations and multimedia but then fail in 

delivering information to the user because they were ineffectively designed for learning. 

Researchers have argued that there are gaps in research on the effectiveness of websites 

and their prolonged use in the classroom (Clark & Mayer, 2011).  The reasons for this 

gap include inadequate evaluation research designs, paucity of appropriate measures of 

cognitive activity, financial and practical problems, and the lack of professional training 

for teachers in evaluating appropriate websites for their students (Clark & Mayer, 2011).  

Fortunately, these challenges may be dealt with by undertaking rigorous self-

study through narrative inquiry (Smith, 2006) that leads to more effective design and 

implementation of educational websites.  Self-study research can simultaneously nurture 

a way of knowing and a way of framing and reframing current practices to maximize 
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generative learning for all stakeholders (Smith, 2006).  In practice, researchers using this 

methodology (see Figure 1) observe their settings carefully, systematically collect data to 

represent and capture the observations they are making, study research from other 

methodologies for insights into their current practice, thoughtfully consider their own 

background and contribution to this setting, and reflect on any combination of these 

avenues to further understand their research study (Bullough & Pinnegar, 2004).   

 

Figure 1.  A Visual Representation of Self-study Methodology (Beltran, 2014). 

In this study, the researcher examined the design and development of the 

Invenciones website, an online resource for teaching and learning the Spanish language 

as well as a channel for raising the enthusiasm of the Hispanic community regarding 

engineering and technology.  Using a self-study through narrative inquiry, the researcher 

examined his personal experiences encountered in designing, developing and 

implementing this educational website while uncovering insights on instructional design, 

collaboration and language learning.  
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Purpose of the Study 

 The purpose of this study was to examine my experiences (i.e. notions, lessons, 

challenges) in the design and development of an online instructional resource, 

Invenciones De La Inventiva website (Invenciones), using self-study through narrative 

inquiry.  The personalized approach of the study played a role in my professional 

development and advanced my understanding as an instructional designer and website 

developer.  In the process, I revealed new or concurring themes that an instructional 

designer might experience in achieving the project goals of an online resource. 

Research Questions 

In light of my role in the project, the research questions that I examined in this 

study were: 

1. What design principles can be derived from my experience of living and 

developing this project? 

2. How did I, as an instructional designer, design and develop the 

Invenciones De La Inventiva website despite the lack of formal training in 

the target language? 

Significance of the Study 

The significance of this study is related to the design, development and 

implementation of the Invenciones website as a medium for sustainable programing in 

promoting the enthusiasm of the Hispanic population in the STEM fields (specifically in 

engineering) as well as a Spanish language instructional resource.  This study may benefit 

instructional designers, Spanish language educators, and future researchers and 

developers of online educational resources. 
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For instructional designers, this study offers a unique perspective on the 

instructional design of language based resources. Normally in a project like this, all 

members of the development team are formally trained in the target language.  However, 

in this study, I was not formally trained in Spanish, the target language of the project.  

With this condition, I examined, through self-study, what design principles can be 

utilized with this type of project and can contribute to the instructional design of online 

resources for teaching and learning the Spanish language. 

For language educators, this study offers information on the thinking process of 

the instructional designer in developing a language education website.  The experiences 

shared in this study sheds light on the thoughts and design processes of the instructional 

designer while collaborating with the subject-matter experts.  A narrative inquiry was 

utilized to present the conceptualization process up to the present state of development of 

the website.  The narrative also provides insights on the collaborative processes of this 

project. 

Lastly, for researchers and developers of online educational resources, this study 

presents an alternative method to study the design and development processes of an 

instructional resource.  As mentioned earlier, self-study research through narrative 

inquiry was utilized to examine the overall design, development and implementation of 

Invenciones website.  This study shares an alternative perspective on research about 

technology in education and may contribute to the rigor of learning, design and 

technology research. 
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Limitations of the Study 

This study is related to the design and implementation of the Invenciones website 

while sharing the experiences that I gained in the process.  The study was limited to the 

process of designing, developing and implementing of the website and only includes the 

website design itself and not the development of the instructional materials.  The online 

resource produced in this study is not intended to be considered as the only motivational 

tool for Hispanic students to be engaged in STEM fields nor as the only resource for 

learning the Spanish language.  The goal of the website is to be considered an authentic 

resource that Spanish language teachers can use in their instruction. Also, since self-study 

was used as a methodology, the data that is presented is limited to the personal 

experiences gained by the researcher during the development of the project.  

Definition of Terms 

Back-end Interface: A set of forms or applications that provide simplified access 

to the data stored in the database or settings of a system (e.g. operating system).   

Digital Story: A form of narrative that uses a mix of computer-based tools such as 

computer-based images, text, recorded audio narration, video clips, and/or music to tell a 

story while focusing on a specific topic and containing a particular point of view (Robin, 

2008).  

Flash-based Applications: These are web-based applications that display 

animations, games and video.  The most common examples of these applications are 

advertisements on websites and videos displayed on YouTube. A decline of the usage of 

Flash-based applications was due to technological incompatibility with newer devices 

such as smartphones and tablets. 
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Javascript: A programming language that extends the interactivity of websites. 

Javascript-based applications are used to create web-based applications that can be seen 

on online shopping and online banking websites. Javascript is also used to create 

applications for mobile devices. 

HyperText Markup Language (HTML): A programming language that is used to 

create the layout of a webpage. 

Instructional Design: The systematic and reflective process of translating 

principles of learning and instruction into plans for instructional materials, activities, 

information resources, and evaluation (Smith & Ragan, 1999). 

Instructional Designer: A person who engages in a theory and research-based 

process of designing and implementing instruction for better learning (Smith & Ragan, 

1999). 

Online resource: A general term for materials or resources (e.g. text, multimedia, 

printable document) that can be accessed from the Internet. 

STEM Fields: This refers to teaching and learning in the fields of science, 

technology, engineering, and mathematics. STEM materials typically include educational 

activities across all grade levels—from pre-school to post-doctorate—in both formal 

(e.g., classrooms) and informal (e.g. afterschool programs) settings (Gonzalez & Kuenzi, 

2012).  

Web 2.0: A description for websites or web-based applications that facilitate user-

generated content that can be shared publicly and maybe reused by other users (O’Reilly, 

2007). Common examples of Web 2.0 applications are blogs and social networking 
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websites where users generate content either adding text or images and then publish them 

publicly online. 

 



CHAPTER II 

LITERATURE REVIEW 

In this literature review, I will present the design principles that have been utilized 

as the foundation for designing the Invenciones website.  This literature review will 

establish the framework related to the product of the study. Specifically, the principles of 

database-driven information design, the Cognitive Theory of Multimedia Learning, the 

process of rapid prototyping as an instructional design model, the principles of designing 

and using learning objects, the concept of communities of practice, and the concept of 

personal practical knowledge will establish a relationship between the materials 

developed by the subject-matter experts and the processes involved in the development of 

the website. 

Database-driven Information Design of Websites 

Educators are all information designers as they are continuously producing and 

consuming information through a variety of means (Jacobson, 2000).  They craft 

information to disseminate knowledge or incite student inquiry and exploration.  Students 

in turn navigate such explorations to gain experiential knowledge, create their own 

informational representations and demonstrate the concepts learned (Dervin, 1999).  In a 

computer-mediated world, the design of information is critically important as computers 

are a common mode of information delivery, particularly in multimodal and multimedia 

online resources.  Due to the pervasive nature of the tools used to design and display 

information, educators and instructional technology researchers have an increasing need 

to address ways in which information can be both designed and used effectively. 
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Information design is defined as the art and science of preparing information so 

that it can be used effectively by human beings (Jacobson, 2000).  The objectives of 

information design are to develop documents that are comprehensible and can easily be 

transformed into effective actions. This also includes designing easy-to-use tangible 

products (e.g. tables, objects) and computer-based interfaces (Jacobson, 2000). Therefore, 

with the vast amount of information available today, it is imperative that information 

should be organized efficiently in order to be used effectively.  In the past, educational 

website projects were developed using a static Hypertext Markup Language (HTML) 

page structure in which new pages were designed and created as content was added to the 

growing body of information.  Static HTML website design serves its purpose until the 

amount of data grows and becomes unmanageable. 

Database-driven websites provide designers with the ability to collect and store 

information within a data table structure. This data table structure allows the information 

to be stored, edited and maintained by using form or textboxes while remaining flexible 

enough to be manipulated and presented in a variety of ways.  Presentation options could 

include variations on how the text and images are displayed or how the text is organized 

into paragraphs or lists. This flexibility allows the designer to tailor the presentation of 

material to the users’ wants and needs.   Thus, the key in database-driven website design 

is careful planning of the database structure prior to collecting data and presenting it as 

information (Rob & Coronel, 2000).  Figure 2 shows the processes involved in a 

database-driven website. 
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Figure 2. The Processes Involved in a Database-driven Website (Beltran, 2014). 

The latest version of the Digital History website (see Figure 3) provides an 

excellent example of how a database-driven website allows users to manipulate the 

information that is housed in the database through the selection of variables from 

multiple categories.  

 Figure 3.  Screenshot of the Digital History Website.  This website can be viewed at 
http://www.digitalhistory.uh.edu.  
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In application, interacting with a variety of categories, such the online textbook, 

images, documents and  events, related to one historical topic allows students and 

teachers to generate new understandings and create new layers of meaning, which 

provides further “sense-making” (Dervin, 1999).  This online resource represents efforts 

to embrace flexibility by designing specifically with efficiency and effectiveness in mind.  

Through this approach, the design is not limited in a single format, and the information 

can be manipulated based upon what the user wants or needs.  This ability to manipulate 

large amounts of data, in essence repurposing data, allows for exponential growth with 

minimal effort of redesign.  Thus, creating a data table structure allows for a variety of 

manipulations to occur over the lifetime of the website enabling the structure to be 

expanded based on future needs (McNeil & Robin, 2000).  A designer does not have to 

start over when more data is added since the database structure provides a way to add 

new information and information structures. 

The development of a streamlined database structure has been shown to help the 

developer organize, manage and present large amounts of data (Rob & Coronel, 2000).  

The notion of user-generated content is demonstrated in the next group of three online 

resource projects that use forms to insert information into the database and thus, users 

with no knowledge of coding are able to easily add new content and to manipulate 

existing content.  The forms guide ordinary users of technology in inserting the 

appropriate information. Instructions placed near the textbox can guide users in 

understanding the necessary contents for the form. The information is then collected and 

stored into a data table which is used to present the information on the website.   
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Educational Uses of Digital Storytelling. The application of database-driven 

website design can be seen in The Educational Uses of Digital Storytelling website. The 

website consists of a table structure that presents a variety of educational digital story 

videos, relevant instructional materials, resources, and related research, all of which are 

searchable (see Figure 4). 

 

Figure 4.  Screenshot of the Educational Uses of Digital Storytelling Website.  This 
website can be viewed at http://digitalstorytelling.coe.uh.edu. 

New Technologies and 21sy Century Skills. The same framework was also 

applied to the New Technologies & 21st Century Skills website which organizes online 

applications or Web 2.0 tools by categories that relate to 21st century learning skillsets.  

The website contains student created reviews for each Web 2.0 tool, relevant instructional 

materials, and related external resources (see Figure 5). 
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Figure 5.  Screenshot of New Technologies & 21st Century Skills Website.  This website 
can be viewed at http://newtech.coe.uh.edu. 

In the current study, this concept of using a database structure for the Invenciones 

website was applied in the organization of the materials developed by the Project 

Managers. Each type of material was placed in a designated data table. The Project Team 

then categorized the materials in terms of media type such as video, audio and print. 

Upon the development of the structure of the website, the data in those tables were 

categorized in terms of episode and related concepts or keywords. 

Cognitive Theory of Multimedia Learning 

Cognitive theory of multimedia learning (CTML) refers to how people learn from 

multimedia resources (Mayer, 2005).  CTML is one of the key theories in cognitive 
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psychology that paved the way in understanding the human process of reasoning and 

acquiring new information (Muthukumar, 2005).  This theory states that, in order for 

learners to acquire new knowledge effectively from multimedia, the delivery of the 

instructional  approaches must be effective in their implementation (Mayer, 2005).  

People learn more effectively when multimedia elements are designed in a way that 

enhances the learning process and based on research outcomes.  When applied to the 

design of computer-based resource, CTML enhances pedagogy and learners’ engagement 

in the lesson through the identification of learning styles and goals of the instruction.  

These factors are essential in order to understand the process of organizing and designing 

an instructional resource (Muthukumar, 2005). 

The principles within the Cognitive Theory of Multimedia Learning aim to balance 

the demands placed on the brain’s process of selecting relevant information, also known 

as cognitive processes (Flower & Hayes, 1981).  In designing online resources, 

instructional designers should avoid unnecessary elements such as irrelevant background 

music or images in order for the learner to concentrate more on the understanding and 

critical analysis of the content (Clark & Mayer, 2011). Thus, this theory provides 

principles to make instructional resources effective for teaching and learning. A summary 

of these principles is shown in Table 1.  
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Table 1 

Principles for the Design of Multimedia with Their Definition and Application 

Principle Definition and Application 

Multimedia Principle Use words and graphics rather than words alone. 

Contiguity Principle Align words to corresponding graphics.  Place printed 
words near corresponding graphics.  Synchronize spoken 
words with corresponding graphics. 

Modality Principle Present words as audio narration, rather than on-screen 
text. 

Redundancy Principle Explain visuals with words in audio or text.   

Coherence Principle Avoid unrelated content such as background music, 
graphics and decorative texts. 

Personalization Principle Use conversational style of text or instructions. 

Segmenting Principle Break continuous lesson or long instructional text into 
bite-size segments. 

Pre-training Principle Ensure that learners know the key concepts of the lesson. 

Worked Example Principle Provide example of a finished product or worked-out 
examples. 

Practice Principle Provide practice activities relevant to the content of the 
lesson.  It should provide explanatory feedback and 
repetition of the activities. 

Learner Control Principle Adjust amount of learner control in asynchronous e-
learning based on prior knowledge and learning goals. 

Thinking Skills Principle Provide job-specific or problem-solving throughout e-
learning. 

Games and Simulations 
Principle 

Use games and simulations for highly interactive form of 
learning and for far-transfer knowledge development.   

Note. Adapted from E-Learning and the Science of Instruction: Proven Guidelines for 
Consumers and Designers of Multimedia Learning  (pp. 404-408), by R. C. Clark and R. 
E. Mayer, 2011, Hoboken, NJ: John Wiley & Sons, Inc. 
 

 



20 
 

Hence, the CTML theory provides empirically-based principles for designing 

online educational resources.  This theory provides guidelines to ensure the retrieval of 

knowledge for application in real-life.  In application, the principles of CTML theory can 

be seen in the design of Invenciones website.  

These principles are: 

• Minimal design of the colors and background was used to provide emphasis on 

the learning content. 

• For each episode, a video, in the form of a digital story, was used to present the 

narrative in a multimedia format. 

• An audio version of the text was used to achieve optimal learning through the 

dual channels of reading and hearing. 

• There is no extraneous music or clip art that distracts from the content. 

Rapid Prototyping Instructional Design 

Rapid prototyping instructional design (RPID) is an instructional design model 

that focuses on the rapid development of instructional materials through the identification 

of crucial content and the development of an initial product that is also known as a 

prototype (Dorsey, Goodrum, & Schwen, 1997). Introduced by Tripp and Bichelmeyer 

(1990), RPID proposes a process of reduction of instructional design time through the 

nonlinearity of instructional analysis and a continuous cycle of product design iterations 

and evaluations until the output (the product) satisfies the goals of the project. This model 

facilitates the decision-making process of the instructional designer in selecting the 

appropriate method of instruction without minimizing the complexity of the actual 

situation (Tripp & Bichelmeyer, 1990).  
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The theories behind this model are a combination of instructional design, project 

management and software engineering design methods (Tripp & Bichelmeyer, 1990). 

This model follows developmental processes that include a needs analysis, construction 

of the prototype, continuous research and improvement of the prototype, and 

implementation of the design. It is also said that RPID allows the flexibility needed in 

dealing with intensive human interaction such as the planning, collaborating and the 

process of creating instruction.  The phases involved in RPID are shown in Figure 6.  

Figure 6.  The Rapid Prototyping ISD Model. Adapted from Rapid Prototyping: An 
Alternative Instructional Design Strategy by S. Tripp and B. Bichelmeyer, 1990.  

 
The common process of using RPID starts with the needs analysis from the 

clients.  From the gathered data, the instructional designer or team immediately designs 

initial outcomes (depending on the type of product) and presents it to the client.  This 

rapid, collaborative process can occur in a matter of days as opposed to a matter of weeks 

(Dorsey et al., 1997).  From that point, the team will then decide which initial outcome 

will be used and continues to redevelop rapidly as revisions arise from the initial 

evaluation of the client.   

The development processes, such as revisions of the outcome and accumulation of 

contents or other related resource (if included), will only stop if the client is satisfied with 

the outcome.  This repetitive approach allows the instructional design team to reach 
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agreements about which design or revision was effective and possibly based on 

constraints of the client’s resources, such as technology and finances (Crawford, 2004; 

Dorsey et al., 1997).  Thus, rapid prototyping promotes communication, feedback, 

sharing of ideas and opinions between the designer and the client which results in a more 

predictable end product.  Furthermore, RPID provides the instructional designer and team 

members the capability to gain better control over complex instructional design processes 

as they occur in a real-world environment (Crawford, 2004). 

The advantages of RPID have enabled it to be a viable alternative to traditional 

instructional design models. However, in order for RPID to be effective, some 

considerations should be acknowledged to maximize the effectiveness of the model.  

These are collaboration, feedback, interaction, plasticity and modularity (Tripp & 

Bichelmeyer, 1990).  The nature of RPID is a continuous process that allows deliberate 

iterations of the product. During this process, collaboration between parties is needed in 

order to contribute in reducing the cost and decreasing the production time of the project. 

It is said that collaboration allows both parties to become partners in the development 

process instead of a customer-client relationship wherein the instructional designer leads 

the overall management of the project (Rathbun, 1997).   

The RPID process (see Figure 7) begins with the presentation of the first 

prototype.  During this phase, the client or stakeholders provides their feedback on the 

prototype. The designer then utilizes this feedback in revising the prototype. After the 

first revision, the designer presents the revised prototype while the client once more 

provide additional feedback. The ability to receive and provide continuous feedback 

allows the design process to occur concurrently and provides relevant changes that will 
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result in the final product. The process of repeated revisions results in significant changes 

that bring the product closer to implementation.  This leads to a consensual agreement 

between the instructional designer and the client on later decisions and results in actions 

throughout the development process (Rathbun, 1997). 

 

Figure 7.  The Processes Involved in Rapid Prototyping Instructional Design (Beltran, 
2014). 

The whole development process in RPID is a constant interaction between the 

instructional design team and the client. In RPID, instructional designers must have the 

flexibility necessary to understand the opinions and feedback that may change the 

outcome of the project. The presentation of the prototype may obviously change the role 

of the client from subject-matter expert to end user as they see a need for revision. Thus, 

every iteration of the process changes the client’s role in which they often do not know 

what is needed until each succession of changes is implemented in the presentation of the 

updated prototype (Fulton, 2010). 
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One important feature of RPID is the ability to cut the development time and cost 

of the project. The concept of plasticity and modularity contribute to this feature of the 

model. Plasticity is defined as the ability to limit cost and time of the project by changing 

only the  necessary components of the product (Tripp & Bichelmeyer, 1990).  In 

application, only a single component of the project may need to be changed instead of 

redoing the entire project from the beginning.  Modularity is the ability of the 

instructional designer to add, modify or remove a smaller portion of the product without 

affecting its entirety.  The combination of both plasticity and modularity allows the 

instructional team to continue working on other aspects of the project because they only 

have to modify the affected element. Having sufficient plasticity and modularity in the 

design of the product provides the instructional team with the ability to modify the 

product in real time without having to start over from the beginning. This can potentially 

save the client money, time and resources. 

In the design of the Invenciones website, RPID was used since the project had 

both time and funding constraints of about two years.  Development of a website as an 

online resource was defined as the purpose which made the analysis easier for the 

collaboration team.  In the process, a prototype was developed and used in the refinement 

of the project.  Figure 8 shows the screenshot of the prototype of the Invenciones website. 
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Figure 8.  Screenshot of the Invenciones Website Prototype. 

Learning Objects 

The accessibility of the Web provided many content creators with the chance to 

share their knowledge with a wider audience. This phenomenon of sharing their 

knowledge through development of an online resource that other educators and learners 

can utilize is also a trend in many educational institutions. However, as online resources 
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become abundant and fragmented (in terms of design and content structure), the need for 

organizing them into meaningful ways has become a problem for users. However, one 

solution to this problem is to develop online resources into learning objects. 

A learning object is defined as any entity, either digital or non-digital that can be 

used for educational training (Wiley, 2000). In instructional technology, learning objects 

are any computer-based resources that support learning. Examples of learning objects are 

video, audio, small amounts of text, and animations. In practice, these resources are 

designed so that they could be adapted in a variety of educational models, content areas 

and repeatedly used in different contexts (Littlejohn, 2003).  Teachers in K-12 institutions 

use learning objects as additional materials for their classes (Hamel & Ryan-Jones, 2002). 

Students sometimes use learning objects as tools for engagement in their own personal 

learning (Downes, 2001). Course designers in higher educational institutions use learning 

objects as part of the curriculum in terms of extra reading or motivational pieces for 

different content areas (Looser, 2009). The digital stories from the Educational Uses of 

Digital Storytelling website (http://digitalstorytelling.coe.uh.edu) and the learning 

materials from Digital History (http://www.digitalhistory.uh.edu) are common examples 

of learning objects. 

Some institutions in the Unites States organize learning objects to provide guides 

for other educators. Multimedia Educational Resource for Learning and Online Teaching 

(MERLOT) of California State University is a collection of learning objects that are 

authored by a diverse community of universities and K-12 schools all over the world 

(Wiley, 2000).  The Wisconsin Online Resource Center is also a website of learning 

objects that are created primarily by the faculty of the Wisconsin Technical College 
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System (Wiley, 2000). Normally, these sites organize learning objects to be used by 

educators.  Many of these learning objects are free and easily customized to fit the 

educator’s needs in instructional settings. 

Characteristics of Learning Objects.  In developing learning objects, 

instructional designers must take note of the characteristics that are common and 

considered effective in designing this type of learning resource (De Salas & Ellis, 2006). 

Thus, learning objects should be reusable, interoperable, durable, and accessible (Wiley, 

2000). Reusability refers to the ability of the learning object to be used repeatedly and in 

multiple ways. Reusable learning objects normally provide free access to the content and 

permit others to use it without too many restrictions. A common practice to this can be 

seen on YouTube videos. Many of these videos can be reused by sharing a link or 

embedding them in a website through the use of the embed codes. Interoperability refers 

to repurposing the learning object in another context. A good example is the repurposing 

of a video to a different context and to different subject matter. Durability refers to 

content that can be relevant for a very long time. Normally, learning objects becomes 

obsolete in terms of the technology as opposed to its content. The use of Flash-based 

technology became obsolete as users tend to use newer technologies such as mobile 

devices that do not support Flash-based applications. Thus, the use of modern web 

technology such as JavaScript and HTML 5 is recommended to update learning objects. 

Accessibility issues in learning objects refer to the ability to retrieve the learning object 

across several platforms as well as different hardware. Learning objects should be 

designed in accordance with accessibility guidelines such as the Americans with 

Disabilities Act  (Wiley, 2000). 
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Other researchers suggest that the size or granularity of the learning object is 

another characteristic that should be considered in developing or selecting a learning 

object (Silveira, Omar & Mustaro, 2007). Granularity refers to the amount of data that is 

considered reusable for learning objects. Normally, a block of text or a single video or 

audio clip is considered a good size for a learning object. A larger sized learning object 

could be a set of documents, a game or a piece of interactive content (e.g. annotated 

video, quizzes.). The principle is that the larger the size of the learning object, the more it 

becomes specific to a subject matter, thus limiting its reusability (Thorpe, Kubiak, & 

Thorpe, 2003). For example, a course in photosynthesis which consists of video, audio 

and printed materials is considered a large learning object because of the amount of data, 

as opposed to a video of a growing plant. Between the two, the video of a growing plant 

is more preferred as a learning object since the amount of information is smaller. This 

characteristic allows it to be used in several subjects (e.g. video animation course, botany 

course) making it more desirable as a sharable learning object, as compared to the course 

that is very specific to photosynthesis. The optimal granularity for most learning objects 

is in the middle of the spectrum, large enough to be meaningful but small enough to be 

reusable (Thorpe et al., 2003). 

Lastly, discoverability should be considered in designing learning objects 

(Looser, 2009; Wiley, 2000). Using metadata, learning objects could be discovered and 

accessible through the use of search engines, such as Google. Metadata is descriptive data 

about a digital object and could include the name, description and related keyword of the 

learning objects.  The metadata is usually provided by the creator or distributor of the 

object, and often either accompanies the object or is embedded in the file header (De 
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Salas & Ellis, 2006; Wiley, 2000). Whether in the traditional context or in the context of 

the web, the key purpose of metadata is to facilitate and improve the retrieval of 

information especially when using a search engine.  

Designing Learning Objects.  The design and implementation of learning 

objects has been drawn from literature on instructional strategies that are based on real 

designs of online resources. The context of these online resources were implemented and 

studied from higher education levels. Looser (2009) suggested that in designing effective 

learning objects, the theoretical framework should be based on the learning theories of 

the constructivism, behaviorism and cognitivism.  

Providing learner control and choice are common strategies attributed to 

constructivism. For example, learners may skip basic content in lieu of more challenging 

information (Farrell & Carr, 2007). Furthermore, some learning objects provide deeper 

learning strategies such as self-reflection which is common to learning objects about 

living environment issues (Farrell & Carr, 2007).  Authentic content such as relevant 

social issues and problems are sometime used as the main themes of activities (Nugent, 

Soh, & Samal, 2006). Active learning is also implemented when a learning objects 

require the users to solve a particular problem through the use of research skills and 

interactive participation (Bradley & Boyle, 2004). Common design features (see Figure 

9) for these learning objects are the use of page numbers, next and previous arrows and 

level indicators. For more advanced features, the use of clickable spots on the screen to 

jump to interactive activities such as games and search content boxes is employed. 
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Figure 9. Common Design Features of Learning Objects. 

Providing feedback functions embedded in learning objects are based on 

behaviorism theories (Nugent et al., 2006).  Embedded feedback allows the learners, as 

well as teachers, to check their progress and evaluate their performance in using the 

learning object.  Lesson objectives should be written in observable terms and sequencing 

developed to demonstrate simple knowledge gains to higher level thinking skills (Krauss 

& Ally, 2005). Common designs of these feedback functions are text or audio 

notifications, graphic icons such as X or check marks, and numerical values or scores. 

The use of introductory or related information such as the overview of the 

content, factual references and pre-tests comes from cognitivist theories. Many of these 

features are commonly seen at the beginning of the learning object. Some are part of the 

instruction on how to use the learning object, and some are footnotes that direct the user 

to track back information. It is suggested that by adding these features, the learning object 

can activate prior knowledge and deposit new information into long-term memory 

(Krauss & Ally, 2005).  It is also suggested that the learning object can promote further 

learning in the user as well as encourage engagement to reuse the learning object (Nugent 

et al., 2006). Common design elements are introductory videos or text, the use of learning 

objectives, glossaries, footnotes and external links with a label of “Click to Learn More.”  
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In application, the Invenciones website uses these concepts in order to achieve its 

goal of being an online resource for Spanish teachers (see Figure 10). Many of the 

learning objects’ characteristics such as search context box, video, audio and text were 

placed as a separate entity that can be shared and be reused by a teacher. Further details 

on features will be presented in the succeeding chapters of this study. 

Figure 10.  The Application of the Characteristics of a Learning Objects to the 
Invenciones Website. 
 
Community of Practice 

A community of practice (COP) is a group of people who engage on an ongoing 

basis in some common endeavor (Wenger, 2000). The term actually stems from theories 

based on the idea of learning as social participation (Wenger, 1999).  Thus, communities 

of practice are groups of people who share a concern or a passion for something they do 

and learn how to do it better as they interact regularly (Wenger, 2000).   A COP can also 

be defined as a social learning system where the knowledge shared by a group of people 

is considered much greater than a single individual’s knowledge (Au, Reiner, 

Urbanowski, & Clark, 2002). Examples of COP are conferences, organizations, clubs, 
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interest groups and currently, discussion groups, social network groups and online 

professional groups. 

The communities of practice originated from the sociolinguistics and linguistic 

anthropology in which it defines social grouping as an avenue for shared practices instead 

of a place for co-inhabitation such as neighborhood or a workplace (Wenger, 2000). In 

application to real life situations, a COP offers ways of doing things in which the 

members practices in virtue of their place in the community and off the community of 

practice (Au et al., 2002). Wenger (2000) described members of a COP as active leaners. 

These learners are directly involved in an active process of knowledge formation where 

learning is negotiated through interactions, relationships and competence level of the 

community. For example, when a member of a COP gains knowledge, that member takes 

on more active roles and moves toward the center with regards to their involvement and 

participation. Lave & Wenger (2002) named this transformation “dynamic legitimate 

peripheral participation” in which each member in a community is in different position 

depending on the type and degree of knowledge he/she has. Each person may teach those 

with less knowledge and learn from those who know more. In addition, Wenger (2000) 

further indicated that learners initially enter a COP with their own experiences of 

practice. This means that learning in a COP is multifaceted since the experiences of the 

new members possibly have the potential to shape and change the direction of the flow of 

learning as the group pursues knowledge. 

In understanding the concept of COP, Wenger (2000) also presented the key 

functions of COP.  First, COP should be a place for exchanging and interpreting 

information.  A community of practice is not merely a club of friends or a network of 
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connections between people. It should have an identity defined by the group. 

Membership in the community requires commitment and a shared competence that 

distinguishes members from other people. Second, COP should retain knowledge in a 

humanistic manner through discussion and interaction, instead of archiving the 

information like a computer database. Members of the community should engage in joint 

activities and consultations, help each other, and share information. They should build 

relationships that allow them to learn and to look out for each other.  Third, COP should 

promote competencies. Members of a community of practice should be practitioners of 

the field since it would develop a shared repertoire of resources: experiences, stories, 

tools, ways of addressing recurring problems—in short a shared practice. Without these 

key elements, a group of individuals will be considered only as a community. 

In application, Keppell (2004) suggested that researching the community of 

practice of the subject matter or milieu provides a bigger picture of the professional 

language and culture.  This will help the instructional designer to understand the subject-

matter when collaborating with the project stakeholders (Keppell, 2001). The COP of 

Invenciones was mainly within the interest group of Spanish language course websites 

and the instructional design of computer-based language education resources. The 

selection of the topics was based on the topic of the project, the profession of one of the 

Project Managers, who is the subject-matter expert and a Spanish language educator in 

both general and specialized Spanish language courses, and the process of developing 

language instruction. 
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Personal Practical Knowledge 

Personal Practical Knowledge is a term designed to represent the teacher and 

his/her experiences as a knowledgeable and knowing person (Connelly, Clandinin, & He, 

1997). Personal practical knowledge is based on teachers’ past experiences that are 

connected to the present mind and body and in the future plans and actions. This concept 

embodies teachers as active theorizers (Golombek, 1998) since they actively create 

meaning in their practice that is drawn from several types of resources such as culture, 

ideologies and specifically, their life experiences. Since it is based on teachers’ 

experiences, personal practical knowledge is dialectical and always changing (Connelly 

et al., 1997; Golombek, 1998). In addition, personal practical knowledge is embedded 

and inseparable from the teachers' practice. 

In understanding the personal practical knowledge of teachers, Connelly & 

Clandinin (1990) suggested utilizing narrative inquiry, the study of how humans make 

meaning of experience by storying and restorying their pasts, as a tool to get at teachers' 

personal practical knowledge. The forms of narratives that can be derived from teachers 

are biographies/autobiographies, journals, interviews, and participant observation, and 

stress the need for a language to talk about personal practical knowledge. Furthermore, 

Connelly and Clandinin (1987) proposed that narratives may circle around the topics of 

personal philosophies, metaphors and narrative unity. 

Personal philosophy are beliefs and values that have grown out of experience 

which is based on teacher's actions and explorations that is expressed in the form of a 

narrative of experience. Within the context of classroom events, these beliefs and values 
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are not simply a stated theory but is contextualized in experience and represents unity 

among teachers' beliefs, values, and actions (Connelly et al., 1997). 

Metaphors can be used to structure the way teachers think and the way they act 

(Connelly & Clandinin, 1990).  For example, the influence of the state-mandated test in 

schools could be visualized as dragons in the school backyard or the experiences of 

teacher working on a state-mandated project could be represented by monkey paws 

(Craig, 2005). Thus, teachers use many metaphors in their narratives to clearly present 

success and conflict in their teaching experiences. 

Narrative unity and rhythm are different from the other expressions of knowledge 

because they help to connect each of the forms in the language of practice, as well as 

serve as a means to view the forms across a time span. Connelly & Clandinin's (1987) 

conception of unity is based on chronological sequence of events. This includes the 

particular place, time and the events in the past and in the tradition (the history and 

culture) that helped the shaped the narrative. Unity can be seen in a narrative as the 

"thread" or "theme" that binds each of the forms of the language of practice (Connelly et 

al., 1997). 

In designing instructional materials, clients of the project sometimes overlook the 

role of the instructional designer’s personal practical knowledge (Connelly et al., 1997). 

Similar to developing a lesson plan or a course, instructional designers actually base their 

decisions on what they know about effective instructional design practices stemming 

from their prior knowledge and philosophies in designing instruction (Tsang, 2004). To 

better understand the decision-making process of the instructional designer, clients of the 

project should consider the skills and the personal practical knowledge that instructional 
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designer might utilize in the process of instructional design. Such an understanding will 

give the client an overview of the capabilities of the instructional designer. 

In developing Invenciones, I used my personal practical knowledge in the design, 

development and implementation of the online resources. The narrative form is an 

autobiography or self-study research while the topic circles around personal philosophies 

and narrative unity. My personal practical knowledge was represented by a “design 

model” (Schank & Abelson, 1988) which consist of my prior experiences in instructional 

technology courses and a graduate assistantship in the Laboratory for Innovative 

Technology in Education (LITE) at the College of Education, University of Houston. 

Summary 

In this literature review, I have presented the design principles that have been 

utilized in the development of the Invenciones website. The principles of database-driven 

information design, the cognitive theory of multimedia learning, the process of rapid 

prototyping as an instructional design model, and the principles of designing and using 

learning objects.  In database-driven information design (Jacobson, 2000), I presented the 

principle on the process of organizing the materials developed by the subject matter 

experts and how it was applied to the database. By using a database for information 

design, the developer will have the ability to collect more informational data which can 

be edited and maintained easily (Rob & Coronel, 2000). This is applicable if the content 

of the website will expand as the need arises. This will also help the web developer to 

avoid redesigning the website structure when adding new content or resources.   

The Cognitive Theory of Multimedia Learning (Mayer, 2005) has also been 

considered as a basis in developing the project. The design principles of CTML aim to 
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balance the demands placed on the brain’s process through selection of relevant 

information in designing multimedia-based resources. Clark and Mayer (2011) suggested 

that instructional designers should avoid unnecessary elements such as irrelevant 

background music or images in order for the learner to focus on the important contents of 

the resource. Thus, CTML provides guiding principles for designing online educational 

resources to ensure the retrieval of knowledge that is necessary for learning. 

Rapid Prototyping Instructional Design (Tripp & Bichelmeyer, 1990) was used as 

a model for development. I chose this model because of the feasibility limitations of the 

project and the interactive involvement of all the members of the Project Team. It is also 

a choice for a developmental model since it demonstrates the comprehensive processes of 

instructional design which includes performance of a needs analysis, construction of the 

prototype, continuous research of the prototype, and implementation of the design. It is 

also appropriate for instructional design teams because it allows flexibility required in 

dealing with a human-factors intensive field such as the process of creating instruction. 

The principles of learning objects (Wiley, 2000) was used to create the sharable 

and reusable characteristics of the project website. The common characteristics are 

reusability, plasticity, granularity and discoverability.  These characteristics of learning 

objects provide a clearer perspective for the instructional designer in identifying the 

possible further use of the online resource.  

Communities of practice are groups of people who share a concern or a passion 

for something they do and learn how to do it better as they interact regularly (Wenger, 

2000). A COP can also be defined as a social learning system where the knowledge 

shared by a group of people is considered much greater than a single individual’s 
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knowledge For Invenciones, the COP was mainly within the interest group of Spanish 

language course websites and instructional design of computer-based language education 

resources. 

Lastly, the concept of personal practical knowledge to represent my experiences 

as knowledgeable and knowing person (Connelly et al., 1997). Personal practical 

knowledge was based on past experience that connects the present mind and body and the 

future plans and actions. This concept embodies teachers as active theorizers (Golombek, 

1998) since they actively create meaning in their practice that is drawn from several types 

of resources such as culture, ideologies and specifically, their life experiences. My 

personal practical knowledge was represented by a “design model” (Schank & Abelson, 

1988) which consists of my prior experiences in instructional design. 

The next chapter will provide an overview of the methodologies used in 

examining the experiences in developing the project website. The concept of self-study, 

narrative inquiry and the application of both concepts will be presented.  

 

  

 



CHAPTER III 

METHODOLOGY 

This research study was an in-depth inquiry into my stories of instructional design 

in developing the Invenciones website.  The design principles and instructional strategies 

I implemented in the project were a result of my understanding of website development 

and the instructional design of educational resources.  For this reason, I used self-study as 

a process of personal reflection and a genre of research and narrative inquiry as a method 

of knowing.   Undertaking these methodologies provided a method of inquiry (Smith, 

2006) and an assumption on effective practices in the instructional design field through 

the examination of the process and revelation of personal thoughts. 

Self-study 

Self-study is a research genre in which the scholar simultaneously assumes the 

role of both the researcher and the research participant. Self-study provides a deeper 

perspective on the inquiry process and makes the classroom or instruction the context of 

the study.  It utilizes different theories and methodologies to clearly understand the 

research setting of the practitioner and provides a guide to other scholars that would like 

to replicate the study. In practice, researchers using this methodology observe their 

settings carefully, systematically collect data to represent and capture the observations 

they are making, study research from other methodologies for insights into their current 

practice, thoughtfully consider their own background and contribution to this setting, and 

reflect on any combination of these avenues in their attempts to understand (Bullough & 

Pinnegar, 2004). 
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Self-study is concerned with the study of one’s practice through an ongoing and 

cyclical inquiry to improve one’s practice (Connolly, Bouwma-Gearhart, & Clifford, 

2007).  The cyclical nature, through reflective process, is well-suited to the study of 

curriculum. It encourages active research because the researcher locates a research study 

and at the same time implements its findings  (Schon, 1983).  In the process, educators 

can recognize where gaps between theory and practice exist in their curriculum design. It 

is through the identification and understanding of these gaps that the curriculum design 

process can advance.  Thus, a researcher can immediately acknowledge and analyze 

problems in the curriculum (Schon, 1983). 

Self-study can reveal ontological foundations of teacher education through 

practice and scholarship. Through deep commitment to inquiry, it can provide future 

studies for teacher education (Bullough & Pinnegar, 2004).  Dissertations that practice 

this methodology may provide significant contributions in their field because of the emic 

perspective, use of rigorous methods and systematic data analysis which cannot be done 

by using other methodologies (Anderson & Herr, 2009). 

Narrative Inquiry 

As a research method used in the self-study genre, narrative inquiry examines the 

human experiences by looking through different points in time of one’s life (Connelly & 

Clandinin, 1990). It also tries to relate the inquiry within the lived society and culture of 

the individual (Nguyen, 2011). The process of narrative inquiry emphasizes the retelling 

of lived experiences and interpreting them into a narrative. For that reason, a narrative 

becomes a phenomenon and methodology that enables a researcher to study the quality 

and content of the experience. 
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The theory of narrative inquiry is based on John Dewey’s educational philosophy 

of educative experience and values. It argues that through examination of one’s 

experiences, human beings become active researchers which could promote an action for 

change (Connelly & Clandinin, 1990).  Craig (2009) suggested that the narrative inquiry 

research method in the discipline of education originated from Clandinin’s personal 

practical knowledge work on prior knowledge and experiences of teachers and Clandinin 

and Connelly’s professional landscape research on complex intellectual, personal and 

physical environment for teachers' work, as well as the narrative representation in a 

whole variety of disciplines such as mathematics, and organizational identity. Thus, 

narrative inquiry brings out the richness of personal experiences about people’s lives and 

allows them an agency to interpret biographical narratives by constructing new meanings 

for the study. The emphasis on this methodology is that personal knowledge and 

experiences have practical functions, can be sources for deliberation or information and 

could provide a critical and reflective engagement that could lead to change and 

transformation to practice (Conle, 2000).  

Self-study through Narrative Inquiry 

Self-study research implies a personal sense-making quest to understand the 

phenomenon in the environment of the researcher.  However, self-study could not 

explicitly present the assumptions derived from the phenomenon.  In order for self-study 

to be meaningful, specifically in personal experiences, narrative inquiry was utilized. 

Narrative inquiry allows for the structured quality of experience to be studied and 

describes the nature of the research material that is generated during an inquiry (Connelly 

& Clandinin, 1990).  This combined process will look upon one’s own accounts and 
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attempts to honestly recreate past experiences through narratives (Smith, 2006). I used 

these narratives in an effort to understand my own instructional design practice thus 

making this work a self-study.  This reflective process allowed me to look back at my 

own experiences as both instructional designer and researcher within the framework of 

my study. 

Field Texts 

This study used a wide variety of sources as field texts.  In narrative inquiry, the 

term, “field text,” is utilized rather than “data source.” Clandinin and Connelly (2000) 

suggested that field texts are created by participants and researchers in order to represent 

aspects of field experience. Documents, notes, conversations, instructional materials and 

life experience were utilized in this study.  

A wide variety of field texts were collected throughout this study. These include a 

copy of the grant proposal, agenda of the meetings, storyboards and the diagrams of the 

database design. These documents provided the preliminary context of the research study. 

Written notes or journals were kept during the inquiry. The contents outlined the tasks 

done in developing the Invenciones website. Agendas of the meeting were also recorded 

on the notes to illustrate the way the project was managed. Drawn storyboards, prototype 

designs, diagrams were also included. This provided a reference and allowed the 

researcher to look back and relive the details of past experiences (Connelly & Clandinin, 

2000). 

Conversations between myself, professors, subject-matter experts and peers in the 

project became part of the field texts (Guilfoyle, Hamilton, Pinnegar, & Placier, 2004).  

Theses conversation were most important field text in this study since it provided an in-
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depth record of discussions, processes of collaboration, presentations and agreement 

between the members of the group that contributed to the success of the implementation 

of the project. These field texts also included the correspondence through email 

communication. 

Instructional materials created by the subject-matter experts such as the digital 

stories and activities were considered as field texts since they helped define the structure 

of the website.  The way the materials were structured provided the self-study with a 

relevant field text to examine my skills in instructional design.  

Self-study also considers life experience as field text.  It is suggested that the 

researcher’s personal, private and professional lives flow across the boundaries into the 

inquiry (Connelly & Clandinin, 2000).  This inquiry addressed life experiences to provide 

a better understanding of the personal practical knowledge, thoughts, feelings, and 

ultimately, my practice. 

Analysis and Interpretation of the Field Texts 

In analyzing the collected field texts, Connelly and Clandinin (1990) suggested 

that researchers of narrative inquiry should use the process of broadening, burrowing, and 

re-storying.   Broadening occurs when the researcher recalls an event in order  to  make  a  

generalization  about  the  researchers’ character,  values,  or  the current social condition. 

The researcher collects all the raw data that is related to the inquiry. In the study, this is 

presented in the events wherein I recall the events and experiences in instructional design 

process of Invenciones specifically on the events of familiarizing myself with the target 

language of the project.  Burrowing, on the other hand, focused on the critical association 

of the emotional qualities of the event and the event itself. At this point, the researcher 

 



44 
 

sorted out or chose relevant events to the inquiry. The researcher also connected the 

selected events to other events and transformed them into a comprehensible narrative. I 

tried to convey my story by connecting the events in the instructional design process to 

the changes that occurred in the website development. Lastly, re-storying is the process 

of reconstructing the event with the broader general aspects and the finer emotional 

aspects.   After recalling the events from the past, the researcher goes back to the present 

and tries to formulate future considerations that can be used to create “new story of self” 

that changes the meaning of the event and its significance to the research study (Connelly 

& Clandinin, 1990). The researcher arranges the events and related information in a 

logical manner specifically in a form of a story which consists of a beginning, plot and 

conclusion. This organization helps the readers to understand the message of the research 

study. These can be seen in Chapter IV, where I present the events in a specific order to 

help the readers of this research to understand the process that I experienced in creating 

the Invenciones website. 

In addition, I used direct interpretation and generalizations. The procedure during 

this phase consisted of classifying, interpreting, reading and data management. All the 

field texts were transformed into research texts through a process of triangulation 

(Creswell & Miller, 2000). Triangulation is a systematic process of sorting through the 

data where the researcher will find common themes or categories by eliminating 

overlapping areas and provide corroborating evidence collected through multiple 

methods, such as observations, interviews, and documents to locate major and minor 

themes (Creswell & Miller, 2000).  
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In this study, the field texts were classified and arranged in a significant order of 

time and importance relevant to the development stage in order to bring new knowledge, 

understanding and insights in the instructional design of Invenciones. The field text was 

also reconstructed in terms of my experiences in order to critically analyze it at a deeper 

level. 

Veracity of Accounts 

To ensure the accuracy of the accounts presented in this study, I have used 

narrative truth and historical truth (Spence, 1984) as criteria for selecting appropriate 

experience for this study. The process of selection was based on continuity and closure, 

and the extent to which the experience fits the pieces of the totality of the story while 

providing the actual chronological facts related to the experience (Spence, 1984). 

Because of this, the order of the accounts presented will be focused on how the 

experience was gained. In this study, the narratives are presented in such a way that it 

recalls past and present accounts which will form a complete picture of my experiences in 

developing the Invenciones website.  

 



CHAPTER IV 

THE DESIGN AND DEVELOPMENT OF INVENCIONES 

 
In this chapter, I will present the processes involved in designing the Invenciones 

website.  The development process was based on the Rapid Prototyping Instructional 

Design model (Tripp & Bichelmeyer, 1990). This instructional design model provided an 

overall process in reducing instructional design time through the nonlinearity of 

instructional analysis and a continuous cycle of product design iterations and evaluations 

until the output (the product) satisfies the goals of the project. This model was also used 

to facilitate the decision-making process of the Project Team in selecting the appropriate 

method of instruction without minimizing the complexity of the actual situation (Tripp & 

Bichelmeyer, 1990).  This model includes a needs analysis, construction of the prototype, 

continuous research and improvement of the prototype, presentation of the prototype to 

the project stakeholders and implementation of the design (see Figure 11). 

Figure 11. The Rapid Prototyping Instructional Design Process Used in the Invenciones 
Website (Beltran, 2014). 
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Overview of the Invenciones Website Project 

The Invenciones website is a collaborative Project between the Department  of 

Hispanic Studies, College of Technology, and the College of Education at the University 

of Houston. The project was funded by the United Engineering Foundation. The Project 

Managers are Dr. Enrique Barbieri and Aymara Boggiano. The Project Team is 

composed of the faculty members and graduate students in the Laboratory for Innovative 

Technology in Education in the College of Education at the University of Houston. My 

role in the Project was the instructional designer and website developer of the 

Invenciones website and the researcher self-studying my design processes and 

application. 

The project goal was to create an interactive educational resource using content 

from the Spanish-translated episodes of Engines of Our Ingenuity, a radio program that is 

based on historical records that reveal the connections between art, technology, and 

innovations in shaping our society.  The resulting multimedia website will be used to 

increase awareness of and instill enthusiasm for engineering in the Hispanic community. 

This online resource was created with the primary goal of being used by teachers and 

students in Spanish language classrooms. The project website displays different forms of 

media such as video in the form of a digital story, the audio-only version of the episode 

and text documents. The content of the website is organized to create an engaging 

learning environment. The content is searchable using forms and can be filtered or sorted 

using different categories and keywords. The content will also be updatable as the 

educational materials expand.   
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Stages in Creating the Invenciones Website 

Analysis of the Project Needs 

The first phase of the project was the identification of the needs of the website. A 

meeting was held between the Project Managers and the Project Team in September 

2011. At the beginning of the meeting, the Project Managers explained the background of 

the Invenciones project and the goals it needed to achieve. The project would serve as an 

online teaching resource by displaying sample teaching materials based on the translated 

Engines radio broadcasts (Barbieri et al., 2009). The emphasis was placed on the 

presentation of the digital story or the audio-only version of the broadcast since it appeals 

to the target audience to use the online resource as their teaching resource. These sample 

teaching materials were digital stories, audio-only versions of the radio broadcast, and 

print activities. The sample teaching materials were presented to the Project Team for 

examination and analysis. The Project Managers also presented an example website and 

they explained that the Invenciones website should be similar to the presented website. 

However, the Project Managers insisted that Invenciones should have a better interface 

especially in the practice activities that required typing Spanish letters with diacritical 

marks (e.g. ñ, á) since on the example website the user needed to click to another section 

of the page to enter the specific type of letters. At the end of the meeting, attendees 

exchanged contact information and agreed on the roles for members of the project. I was 

appointed as the main instructional developer and web designer of the project. 

Design of Prototype 1 

In designing the prototype of the website, an analysis of the requirements was 

conducted. During this phase, I examined the requirements of the Project Managers in 
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lieu of the sample teaching materials. As I tried to organize the materials, it seemed that 

placing them in a list would not satisfy the requirements of the project since the materials 

consisted of varying media. Also, displaying the materials as lists would not make it 

engaging for the target users. My solution was to find a framework that could help me 

organize the sample teaching materials with varying formats of media. The framework 

that I found useful was the Cognitive Theory of Multimedia Learning (Clark & Mayer, 

2011). The Cognitive Theory of Multimedia Learning (CTML) is known for design 

principles that reduce the stress of the learners in processing too much information from 

varying formats of multimedia resources. This theory stated that, in order for learners to 

acquire new knowledge effectively from multimedia, the delivery of the instructional 

approaches must be effective in their implementation (Mayer, 2005).  Learners can 

comprehend complex content effectively if multimedia elements are designed in a way 

that enhances the learning process and is based on research outcomes. One solution to 

implement CTML is to  avoid unnecessary elements such as irrelevant background music 

or images in order for the learner to concentrate more on the understanding and critical 

analysis of the content (Clark & Mayer, 2011). In developing the first prototype, I 

emphasized two CTML principles: the Contiguity Principle and Coherence Principle.  

The Contiguity Principle is used to provide connections and relationships between 

varying formats of multimedia by aligning them with each other. The principle states that 

text should be aligned (below or beside) the corresponding graphics or other formats of 

multimedia (i.e, video) to tell learners or users that those contents are related to each 

other (Clark & Mayer, 2011).  As a result, it helps the viewers to closely link the text and 

the related multimedia. These are evidenced on documents that display captions below an 
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image or a picture. In application, the organization that I used for the Invenciones website 

was to place the digital story on the top and left area of the page, while placing the related 

textual information on the right and at the bottom. This organization provided a 

relationship between the multimedia and the related textual information (see Figure 12). 

Figure 12. The Blueprint of the Invenciones Website. 

The Coherence Principle was used to provide the order of importance within 

varying formats of multimedia and the visual design of the prototype. Learners can better 

understand the learning materials if unrelated content such as background music, graphics 

and decorative texts are avoided and multimedia contents are arranged based on their 

emphasis (Clark & Mayer, 2011).  In application, the content of Invenciones is arranged 
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by emphasizing the digital story and then following it with other related teaching 

materials. The order of the presentation of materials begins with the digital story that is 

placed on the top area and left side of the page. The textual information and the audio-

only version of the radio broadcast were placed on the top and right side of the page 

while the transcript of the episode and other materials such as print activities and 

references were placed at the bottom of the page. This provided the viewers with an 

understanding that the main emphasis of the page is the digital story, and the audio and 

the rest of the teaching content is secondary. The design of the prototype used three 

colors (white, red and gray) and minimal use of background images to provide focus and 

easy navigation to the teaching materials.  Figure 13 shows the design of the first 

prototype of the Invenciones website. 

Figure 13.  Screenshot of the Invenciones Website Prototype 1. 
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Presentation of Prototype 1 

The prototype of the project website was then vetted during the second meeting 

with the Project Managers and the other members of the Project Team. The Project 

Managers and the Project Team were greatly satisfied with the outcome of the design. 

The feedback from the Project Managers was to add a printable version of the transcript 

since some teachers may wish to use a hard copy. The Project Managers also wanted to 

remove the English version of the teaching materials since they wanted the online 

resource to be presented purely in Spanish. After the presentation, the Project Managers 

suggested that their graduate assistants would help in translating the user interface of the 

website from English to Spanish. Some of the translated interface was episodes 

(episodios), contact information (contáctenos), digital story (cuento digital), print 

activities (imprimir actividades), interactive activities (actividades interactivas), transcript 

(transcripción), and search (buscar). At this point, I realized that I was gaining fluency 

with some Spanish terms. 

Design of the Database of the Teaching Materials 

Because of the favorable outcome of the prototype, the Project Managers decided 

to begin expanding the content of the project website by providing teaching materials for 

ten episodes. The Project Managers requested that the main structure of the expansion 

would be based on the episode number of the Invenciones radio broadcast. Each of the 

episodes would contain the teaching materials that were organized based on the 

prototype.  

To meet this requirement, the Project Team devised a solution for organization by 

building a database-driven website (McNeil & Robin, 2000). A database-driven website 
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is a type of website that uses a data table or database to display data. The idea in creating 

a dynamic website was to create fewer webpages with varying content. In the process, the 

website designer develops a few webpages that act as placeholders or templates to 

display a wide range of information generated from a database. This technique is used if 

the layout of the website or webpage is repetitive but changing in content. From a 

practical perspective (Schwab, 1969), the website developer does not need to create 

another webpage from scratch for updates or addition of information. The reason for 

creating this type of website is because the Invenciones website will use the same page 

layout with varying content depending on the topic of the episode. A good example of 

websites that uses this kind of principle are social networking sites (i.e, Facebook, 

MySpace) where user information is displayed using a uniform style of layout of their 

profile page (see Figure 14). 

Figure 14.  The Application of Dynamic Website Design in Social Networking Websites. 
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Figure 15 shows how the information from the database can be displayed through the 

Invenciones website. 

Figure 15.  The Application of Dynamic Website Design to the Invenciones Website.  

In developing the dynamic website, the Project Team began by organizing the 

teaching materials. The process of organization was based on the specification of 

Program Managers to display the teaching materials based on the episode number of the 

translated radio broadcast.  With that in mind, the Project Team decided that the teaching 

materials would be organized into digital stories, audio-only versions of the broadcast, 

transcripts of the broadcast, episode information, print activities and later, interactive 

activities. Each of those materials was uniquely identified by their respective episode 

number.  All the materials that displayed in the website were identified first by an episode 

number then followed by the type of the teaching material. 

The database application that Project Team used was Microsoft Access.  The 

programming language used to retrieve and display the records from the database to the 

website was Adobe Coldfusion since it was familiar and available to the Project Team. In 
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addition, a control panel page was developed to streamline the expansion and 

maintenance of the teaching materials. A control panel page (see Figure 16) is a webpage 

where the Project Team and Project Managers can add, update and delete contents from 

the website to the database without manipulating the programming codes.  This provided 

an easy-to-use interface for everyone involved in the project to expand the content of the 

Invenciones website.  

Figure 16.  The Screenshot of the Control Panel Page. 
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The interface uses several forms to quickly insert content for a specific episode.   

For example, textual information about the episode can be inserted through a form that is 

similar to a word processor (see Figure 17). 

Figure 17.  The Screenshot of the Form for Text-based Episode Information. 

Users can also show and hide an episode by clicking a radio button (see Figure 

18).  The control panel is also a dynamic website since it uses and displays information 

from the database and presents it on the control panel webpage.   At this stage of 

development, the users could add an episode, digital story, textual information and 

printable activities.   

Figure 18.  The Screenshot of the Radio Button for Displaying an Episode. 

Design of Prototype 2 

The design and development of the second prototype of the Invenciones website 

was initiated after the organization of the materials was finished.  During this stage of 

development, I created additional pages for Invenciones to add the teaching materials 

from the ten episodes that were given to the Project Team.   The pages that I created at 
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this point were the homepage and the episode page.  With the help of the graduate 

assistants of the Project Managers, the interface of the website such as the navigation 

menu and teaching materials sections were now in Spanish. 

The homepage displayed the available episodes of Invenciones.  The design that I 

used to display the episodes was similar to the layout of YouTube.  I used this layout 

because the organization of the videos in YouTube provides easy navigation to video-

based contents through the use of grids and clickable thumbnails (see Figure 19). 

Figure 19.  The Grid Layout of YouTube. 

The grids arrange the contents through rows and columns while the thumbnails 

provide a preview of the video through the use of small images and related textual 

information.  In addition, by using this layout, the target users of the website may be able 

to quickly navigate the website since the interface is familiar and popular.  In using this 

interface, users can quickly select content, in this case an episode, by clicking the 
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thumbnail.  The thumbnail contains the preview image of the episode and the related 

textual information such as the episode number, episode title and episode description (see 

Figure 20).  

Figure 20.  The Homepage of the Invenciones Website Prototype 2.  

The episode page displays all the teaching materials.  The design of the episode 

page was based on the first prototype of Invenciones.  However, for this iteration, the 

episode page will only show after clicking an episode thumbnail from the homepage.  

The digital stories and audio-only version of the episode were now working as well.  The 

transcript of the episode can be printed by clicking the Imprimir or Print button on the 

right side of the transcript area.  Figure 21 shows a screenshot of the episode page. 

 



59 
 

Figure 21.  Screenshot of the Episode Page of the Invenciones Website Prototype 2. 

Presentation of Prototype 2 

The second prototype of the project website was presented at the third meeting 

with the Project Managers.  The Project Managers were again greatly satisfied with the 

outcome of the design.  The feedback from the Project Managers was to add pagination 
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buttons in order for the user to view the webpages clearly even on a small screen.  It was 

decided that the name of the website, Invenciones de Nuestra Inventiva would be changed 

to Invenciones De La Inventiva.  Also, if the episode did not have a digital story, a 

thumbnail image will appear with the same size of the digital story but with a label, 

“Historia digital en construcción” (Digital story under construction).  

The Design of Prototype 3 

The design and development of the third prototype of the Invenciones website was 

initiated when the Program Managers provided the rest of the teaching materials for the 

next ten episodes.  During this stage of development, I added teaching materials to the 

website, refined the structure of the website and initiated the development of the 

interactive activities.  In adding materials to the website, I used the control panel to 

quickly upload content to the database.  I also created new pages to the control panel: 

Add an Activity (see Figure 22) and Edit an Activity (see Figure 23).  These pages 

allowed the Project Managers and the Project Team to add the printable activities for 

each episode. 
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Figure 22.  The Add An Activity Page. 
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Figure 23.  The Edit An Activity Page.  

The refinement of the structure of the website began with the homepage.  For the 

homepage, I added a decorative banner with its corresponding textual information.  The 

navigation menus were also updated and a search box was added.  Paginations were 

redesigned by changing the background colors and fonts.  I also added new elements to 

the thumbnails of the episodes by adding borders, changing the background color from 

gray to white and using legible fonts for the respective episode textual information.  All 
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in all, the homepage of Invenciones was more refined as compared to the previous 

versions (see Figure 24). 

Figure 24.  The Homepage of the Invenciones Website Prototype 3. 

Next, the episode page was also slightly changed due to the expansion of the 

teaching materials.  The obvious change in this page was the Materiales Educativos 

(Educational Materials) section.  In the previous versions of Invenciones, this section was 
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placed on the right side of the page beside the digital story, but I observed that if there 

were more than 10 printable materials and interactive materials, some of the content 

would not appear on the screen (see Figure 25).  Users needed to scroll through the area 

to locate the remaining content of the Materiales Educativos (Educational Materials). 

Figure 25.  The Materiales Educativos (Educational Materials) Section from the 
Invenciones Website Prototype 1. 
 

I thought of placing them below the digital story section.  However, if I placed 

another section of content below the digital story, the episode transcript would have to 

move to the bottom of the page, thus making it difficult to locate.  To solve the problem, I 

used a tab interface to allow content to be contained within a single section.  Tabs are 

modeled after traditional card tabs inserted in paper files or card indexes where the users 

choose a tab to locate a document.  When used on websites, users click tabs to switch 

content while using the same area of the screen or webpage.  Thus, using this interface 

can save space on the screen, while at the same time, deliver the same length of content.  

In application to the Invenciones website, the episode transcription and Materiales 

Educativos (Educational Materials) were placed in separate tabs since those materials 
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will cover the same space.  By default, the episode transcript shows first while the 

Materiales Educativos (Educational Materials) is visible upon clicking its tab (see Figure 

26). 

Figure 26.  The Episode Page of the Invenciones Website Prototype 3. Tab interface was 
used to display the Transcripción (Transcript) and Materiales Educativos (Educational 
Materials) of the episode. 

The design of the interactive activity was also begun in this stage of development.  

During the second meeting, the Project Managers requested activities that could be 

completed on the website.  Specifically, the Program Managers wanted to have fill-in-

the-blanks, matching and multiple-choice activities that they saw implemented on other 

similar websites.  The fill-in-the-blanks activities incorporated vocabulary skills which 

included filling in the correct words within the sentence and at the same time choosing 

the appropriate Spanish alphabet with diacritical marks.  The Project Managers explained 

that during their research on interactive activities, they always lacked an intuitive feature 

to directly insert diacritical marked letters.  They said that users always need to memorize 

the keyboard shortcuts to enter the marked letters.  For the matching type activity, the 

Project Managers wanted to incorporate vocabulary skills through the use of images.  The 
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Project Managers requested that matching type activity items should use images instead 

of words since it would be more relevant and intuitive for the user in identifying and 

remembering new words.  Lastly, for multiple-choice, the Project Managers wanted to 

incorporate reading and listening comprehension skills by adding an introductory passage 

in some of the episodes. 

In response to the requests of the Project Managers regarding the interactive 

activities, I decided to research several website development frameworks that could 

support the specifications.  The search for the appropriate development framework took 

almost two to three months.  I searched websites, posted to discussion boards, 

downloaded files and examined each of the frameworks to see if it fit the requirements.  

In the end, I finally found the appropriate framework and immediately designed the 

activities.  The development frameworks that I found and implemented were jQuery 

Keypad and Drag and Drop Script.  

The jQuery Keypad, developed by Keith Wood (http://keith-

wood.name/keypad.html), is a framework that provides a keyboard interface that could 

insert characters to a form or any text box in a website.  To use the framework, users 

click the textbox to display the set of letters.  Then, the users click the character to insert 

it on the textbox.  The framework can also insert and display the Spanish alphabet with 

diacritic marks which meets the needs of the Project.  This framework was implemented 

in the fill-in-the-blank activity (see Figure 27) since it corresponded to the request of the 

Program Managers regarding the typing of Spanish words with diacritic marks.  In 

answering the activity from the website, the users first choose a word from the word 
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bank, and then he or she will type it in the text box.  Again, upon clicking the textbox, the 

set of Spanish characters will appear that the users can choose to enter.  

 
Figure 27.  The Fill-In-The-Blanks Activity Page. Users can enter marked Spanish letters 
by using the jQuery Keypad. 

The Drag and Drop framework, developed by the programmers from 

dhtmlgoodies.com, is a website framework that enables the user to drag an object and 

drop it on a certain area of the screen.  It also has the feature to provide feedback when 

the dragged object matches with the area where the object supposed to be dropped.  To 

use this framework, the user first points to the object (i.e, textbox, and image) to be 

matched, then presses and holds the left button of the mouse and drags the object on top 

of a specific area.  To drop the object, the user releases the left mouse button.  If the user 

accidentally releases the mouse button during the dragging process, the object returns to 

its original place.  This framework was implemented in the matching type activity since it 

corresponded to the request of the Program Managers for matching images to a Spanish 

word.  In completing the matching activity on the website, users choose a word from the 

left column and drag it to the specific image located in the right column.  Below the 

image is a box where the user can drop the text.  If the user matches the word to the 
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correct image, a check mark appears on the left side of the text; if incorrect, an x-mark 

will display.  The position of the texts and images are randomized every time the user 

opens the activity. Figure 28 shows the interface of the matching type activity page. 

Figure 28.  The Matching Type Activity Page. Users drag the word and match it to the 
corresponding picture. 

Overall, the interface of the interactive activities was composed of the activity 

title, level, objectives and acknowledgment.  The interactive activity can be accessed 

from the episode page by going to the Materiales Educativos (Educational Materials) tab 

and clicking the title of the activity.  Upon clicking the link to the activity, a window 

appears that shows the starting page of the activity.  Users read the directions and other 

textual information on this page.  If the user is ready to answer the activity, the user 

clicks the Start button.  All interactive activities can be closed by clicking the “x” button 

located at the top-right side of the window.  In addition, all activities provide a score at 

the end and corrected results. 
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Presentation of Prototype 3  

The third prototype of the Project website was presented through email 

correspondence with the Project Managers.  The initial feedback from the Project 

Managers was to add icons to an episode if it had a digital story, printable activity or 

interactive activities.  They said that it would help them to identify which episode needs 

additional teaching materials as well as let the target users know which episode has 

complete content.  The Project Managers requested that pagination be removed since it 

made the page look empty when viewed on a larger screen and it also limited the users in 

exploring the other episodes.  They suggested adding icons to the printable materials to 

indicate if it is a MS Word document or PDF file to provide additional identifiers to the 

files.  They also wanted to add keywords to each episode to provide secondary 

information for improved content searching.  Lastly, they wanted to have a separate page 

for all the activities to let the users quickly locate the content.  At this point, the Project 

Managers wanted the current state to be the final version of the website.  They said that 

the website looked complete and ready to be populated with more materials from the 

remaining translated episodes. 
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The Design of the Final Version of the Invenciones Website 

The design and development of the final version of the Invenciones website was 

initiated when the Program Managers provided the rest of the teaching materials for the 

next set of episodes.  During this stage of development, I added teaching materials to the 

website and applied the changes to the website that were suggested by the Project 

Managers.  In the final version of the website, I added icons to the homepage to identify 

which episode has a digital story and activities (printable and interactive).  A button for 

sorting the episode based on the identifiers/icons was also added to quickly point out 

which episode still needs additional materials. Figure 29 shows the final version of 

Invenciones. 

Figure 29.  Screenshot of the Final Version of the Invenciones Website. The screenshot 
highlights the revisions based from the feedback from the Project Managers. 
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Two pages for the list of activities were also created: a page for the Imprimir 

Actividades (Printable Activities) and a page for Actividades Interactivas (Interactive 

Activities).  Both of the pages can be sorted by the title of the activity, either ascending or 

descending order, by level and by episode number (see Figure 30).  

Figure 30.  Screenshot of the Materiales Educativos (Educational Materials) Page. 

Additional pages were also developed such as the Contactenos (Contact Page) and 

the Summer Workshop page.  The contact page (see Figure 31) is used for contacting the 

Program Managers without using their email addresses.   

Figure 31.  Screenshot of the Contáctenos (Contact) Form Page. 
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Presentation of the Final Version  

The final version of the Project website was presented through email 

correspondence with the Project Managers.  The Project Managers were again satisfied 

with the outcome of the design, especially with the new additional pages.  The initial 

feedback from the Project Managers was to add the keywords and allow the search box to 

function based on the episode number, episode title and the episode keywords.  They said 

that the website looked complete and was ready to be embellished with more interactive 

activities.  The Project Managers also asked me to collaborate with their graduate 

assistants in adding more content to the website.  They also suggested adding another tab 

to the episode page to list the links of the websites that are related to the episode (see 

Figure 32). 

Figure 32.  The Screenshot of the Mas Información (References) Tab. 

The revisions that the Project Managers suggested were applied when they 

provided an additional 20 translated episode materials.  Continuous communication with 

their graduate assistants provided more information on the items that should be displayed 

in the website and control on the quality of the content.  Figure 33 shows the final version 
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of the homepage and Figure 34 shows the final version of the episode page of the 

Invenciones website. 

Figure 33.  The Final Version of the Invenciones Website.  
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Figure 34.  The Final Version of the Episode Page of the Invenciones Website. 
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Adding and Updating the Website Contents 

The process of adding content to the website was based on the collaboration and 

continuous communication with the Project Managers and their graduate assistants.  

Since the Project Managers and the Project Team do not belong to the same department, 

most of the communication and collaboration was done through e-mail correspondence.  

In sending the materials for display, the Project Managers and their graduate assistants 

uploaded them through Dropbox, a popular online repository.  Subsequently, I added 

them to the project website.  Each time they added a file, they sent a notification.  I also 

did the same when I updated the contents of the project website.  These processes 

streamlined the expansion of the website. 

 However, a problem occurred during the exchange of materials.  Since the 

language of the project website is not in English, but in Spanish, I had difficulty in 

determining the main topics of the materials.  To solve the problem, I requested the 

Project Managers translate the names of the files, the categories where an activity 

belonged and the classification of the content without replacing the meaning of the 

content.  For example, an image file on the word “machine” will be named as 

machine_maquina.jpg. This format (English name_Spanish name) helped me understand 

the contents of the file as well as the concept that the Project Managers would like to 

convey with the material.  For the activities, I requested that the Project Manager’s 

graduate assistants provide the answer key so that I could immediately determine the 

answer without analyzing the content.  For example in a multiple-choice activity, they 

highlighted the item from the choices in order for me to quickly see the answer in the 
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activity.  In addition, their prompt response also contributed to the rapid completion of 

the project website specifically in identifying errors and inconsistencies in the contents. 

Current Status of the Invenciones Website 

As of April 2015, the Invenciones website has almost 150 translated episodes and 

is still expanding.  Development is still in progress on the interface for adding and 

updating the printable and interactive activities and adding episode keywords.  Currently, 

Project Managers and their graduate assistants can only add an episode, digital stories, 

audio-only version of the translated episode, transcript and other textual information.  

Google analytics were later added to provide information on the number of users that 

visit the website. 

 

 

  

 



CHAPTER V 

DISCUSSIONS AND FUTURE RESEARCH 

Overview of Invenciones  

The purpose of this self-study research was to investigate effective web design 

principles through reconstructing my personal and professional identity as an 

instructional designer, using my experiences in developing the Invenciones website. The 

Invenciones website is an online resource created for both teachers and students with the 

primary goal of being used in Spanish language classrooms while increasing awareness 

of and instilling enthusiasm for engineering in the Hispanic community. Invenciones 

integrates visual components into the Spanish-translated Engines of Ingenuity episodes by 

using digital stories, a combination of computer-based images, text, video clips and 

music. The materials and contents on this website consist of these digital stories, audio-

only versions of the episodes, transcripts of the episodes, printable activities and 

interactive activities. The website is organized to create an effective teaching resource for 

Spanish teachers as well as an engaging learning environment for their students. The 

Project Managers are Dr. Enrique Barbieri and Aymara Boggiano. The Project Team is 

composed of the faculty members and graduate students of the Laboratory for Innovative 

Technology in Education at the College of Education (LITE). My role in the project was 

the instructional designer and website developer of the Invenciones website and the 

researcher self-studying my design processes and application. 
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The two research questions guiding this study were:  

What design principles can be derived from my experience of living and 

developing this project?   

How did I, as an instructional designer, design and develop the Invenciones De La 

Inventiva website despite a lack of formal training in the target language?  

The theoretical framework for this study included the principles of database-

driven information design, the Cognitive Theory of Multimedia Learning, the process of 

rapid prototyping as an instructional design model, and the principles of designing and 

using learning objects. This framework was used to establish a relationship between the 

materials developed by the subject-matter experts and the design processes involved in 

the development of the website by the researcher. 

Using a self-study through narrative inquiry, I examined my personal experiences 

encountered in designing, developing and implementing this educational website while 

uncovering insights on instructional design, collaboration and language learning. In 

practice, I observed my settings carefully, systematically collected data to represent and 

capture the observations I made, studied research from other research methodologies for 

insights into their current practice, thoughtfully considered my own background and 

contribution to this setting, and reflected on combinations of these avenues to further 

understand my research study (Bullough & Pinnegar, 2004).   

Research Question One 

In answering the first research question, “What design principles can be derived 

from my experience of living and developing this project?” I organized my findings 

under four design principles. 
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Principle 1: Using Database-Driven Information Design for Longevity and 

Flexibility of Data. 

The concept of using a database structure for the Invenciones website was applied 

in the organization of the materials developed by the Project Managers. Each type of 

material was placed carefully in a designated data table. The Project Team organized the 

materials in terms of media type such as video, audio and print. Upon the development of 

the structure of the website, the data in those tables were then categorized in terms of 

episode and related concepts or keywords. During this process, I learned that creating a 

database-driven website provides two important benefits: longevity of the website content 

and collaborative process of website development.  

For the longevity of the website content, database-driven websites provide a 

streamlined process for adding and removing materials through the use of a control panel 

webpage.  A control panel is a page or an application where users can view and 

manipulate settings on a system by using an easy-to-use interface such as a set of forms, 

group of buttons or a menu. Since it uses an intuitive interface, a control panel provides 

an easier way to edit system settings without the need for users to learn advanced 

programming. A control panel also limits the access of novice users to avoid 

manipulating the advanced settings that might affect the integrity of the system.  In this 

case, the control panel webpage of Invenciones allowed the Project Managers and their 

graduate assistants to manipulate the content in the database through the use of forms. 

My reason for developing the control panel webpage was to make it easier for the Project 

Mangers to add or remove of content such as the digital stories, activities and textual 

information for each episode in the database and subsequently the website without 
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accessing or even learning the structural codes (both for the website and the database) of 

Invenciones. Figure 35 shows the final version of the control panel page of Invenciones. 

 

Figure 35.  The Screenshot of the Final Version of the Control Panel Page of 
Invenciones. 

Control panel interfaces also helped me in streamlining repetitive tasks in 

populating the content of Invenciones. Before the development of the control panel 

webpage, I had to go through several steps to add an episode page to the website. These 

steps included opening the database, locating the specific table for adding an episode, 

then memorizing the episode identification number generated by the database. Finally, I 

could add the content related to the episode. Other content such as the printable activities 

needed additional steps to add them to the website. However, after I created the control 

panel, the steps were much shorter and easier. Instead of going directly inside the 

database, I added or even edited an episode by just clicking a link and completing the 
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form. Options for adding activities were even available in the control panel of 

Invenciones. Figure 36 shows the interface of the database of Invenciones. 

Figure 36.  The Screenshot of the Database of Invenciones. 

For the collaborative process of website development, a database-driven website 

allows two or more people to work together on the website. A database-driven website 

treats the content and the form of presentation separately since content remains in the 

database while the presentation can change easily on different webpages.  The 

collaborative process can be realized upon the development of control panels since it 

provides control of the content by the content manager. Through the control panel, 

content managers can focus on populating the required information while the developer 

works on the needed design and features for the website. In Invenciones, the Project 

Managers and their graduate assistants populated the website through the control panel 

webpage while I, as the designer I was able to easily create a variety of different displays 
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of the content without changing the database or interfering with the process of adding 

content (see Figure 37).  

Figure 37.  The Collaborative Development Process of Database-Driven Information 
Design (Beltran, 2015). 

This collaborative development primarily occurred during the development of the 

second and third prototypes when the Project Managers were continuously adding 

content to the website while I was building the different displays of the content. As a 

result, this collaborative process prompted a faster growth in the process in terms of 

content and flexibility in the design of the website. 
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Principle 2: Cognitive Theory of Multimedia Learning as a Framework for Content 

Presentation. 

For presenting the materials and the overall layout of the website, I used six 

concepts of the Cognitive Theory of Multimedia Learning (Mayer, 2005).  The Cognitive 

Theory of Multimedia Learning (CTML) refers to how people learn from multimedia 

resources and how course developers should design multimedia content. CTML states 

that in order for learners to acquire new knowledge effectively from multimedia, the 

design and implementation of the instructional content should focus on balancing the 

cognitive processes during learning (Clark & Mayer, 2011) such as the presentation of 

textual information, alignment of visuals and the relevance of multimedia content.   

I first encountered CTML in October 2011 when I was reading a chapter of a 

book by Mayer (2010) in a basic learning theory course.  In that chapter, Mayer discussed 

the best practices in designing instructional materials for all formats such as books and 

computer-based formats.  He said that a common mistake made by educational resource 

developers in designing instruction was the application of the same practices and 

principles for all formats (Mayer, 2010). He argued that different formats should use 

different design principles since each of the formats induces different cognitive 

processes. For example, blocks of textual information are much easier to read on paper as 

compared to reading words on a computer screen, while visualizing a process is better as 

a video animation as compared to static diagrams in a book. This made me curious and 

made me question my design skills in developing instructional materials. At that point, I 

began to search for more articles and books from Mayer’s research which directed me to 

CTML. In the process, I learned that CTML provides understandable principles for 
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designing online resources.  Many of the principles were straightforward and easy to 

follow.  In addition, the principles were applied to various learning situations with 

yielded generalizable results. For instance, Clark and Mayer (2011) found that adding a 

picture or video of the instructor in a lesson has no significant difference on test results 

than a lesson that does not have one. Another principle dealt with the excessive use of 

animation since it may be detrimental to learning if it is irrelevant to the lesson.  

CTML provided me with ideas to use as a starting point for designing the 

structure of the resources for the Invenciones website, and I applied some of these 

principles to the website.  I was intrigued with how these ideas might turn out when 

applied to Invenciones. In application, the blueprint of Invenciones was based on the 

Contiguity Principle. This principle provided a way for me to connect the relationships 

between varying formats of content by aligning them with each other.  The Contiguity 

Principle states that text should be placed near the corresponding graphic or other formats 

of multimedia (e.g. video) to tell the users that those contents are related to each other 

(Clark & Mayer, 2011).  As a result, I closely linked the text and the related multimedia. 

Another CTML principle that was valuable in the development process was 

related to the colors and layout of the website. The Coherence Principle states that 

unrelated contents such as background music, graphics and decorative text should be 

avoided.  In the website, I applied this principle through the use of minimal number of 

colors and minimal number of graphics in order to provide emphasis to the main content 

of the website which is the teaching materials.  The use of this principle could also help 

the target users to quickly locate the various displayed materials. 
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I would recommend CTML theory to any novice instructional designer since it is 

a good starting point when designing computer-based instructional materials. However, 

not all of the CTML principles can be applied to a project. For instance, in the 

Invenciones website, only six of the 13 principles were applied since the others such as 

the use of worked-example and problem-solving activities were not applicable to the 

website itself. The important thing is to consider is what principles could provide a better 

presentation of the learning materials and how the use of these principles could improve 

the learning environment and engage the target learners. 

Principle 3: Collaborative Development using Rapid Prototyping Instructional 

Design. 

In the design of the Invenciones website, Rapid Prototyping Instructional Design 

(Tripp & Bichelmeyer, 1990) was used since the project had both time and funding 

constraints.  The nature of Rapid Prototyping Instructional Design (RPID) was a 

continuous process that allowed deliberate iterations of the product. In application, the 

Project Managers and I experienced continuous collaboration in order to reduce the 

production time. In this model, I learned that this collaboration allowed both parties to 

become partners in the development process instead of the usual customer-client 

relationship wherein the instructional designer leads the overall management of the 

project. 

The continuous collaboration started after the presentation of Invenciones 

Prototype 2. During that phase, the Project Managers, their graduate assistants and I were 

collaborating on improving the current prototype.  I communicated mostly with the 

Project Managers through email.  In the process of developing the website, I always 
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asked their feedback about the changes that I applied to Invenciones. I constantly updated 

them and asked questions if the changes met the needs of the project. I even asked them 

to assist me in translating the content to English in order to know what location in the 

website to display the content. In turn, the Project Managers always replied immediately 

and provide additional feedback through pointing out what they thought needed 

improvement and what worked on the website.  

In addition, collaboration also happened in the development of other materials on 

the website. For instance, the Project Managers always consulted me on ways of 

gathering images for the digital stories. I helped them find websites where they could 

download images for free, and I provided assistance in editing them. I helped them create 

and evaluate the technical aspects of a digital story and helped them download the audio 

from the original source of the episode.  I also helped them create the template for the 

print activities and interactive activities for the website.   

Because of this continuous and sustained collaboration, my relationship with the 

Project Managers and their graduate assistants became a partnership in the design 

process. A consensus always occurred before moving forward on the project. Both 

perspectives were always taken into account in the design and development of 

Invenciones.   

Principle 4: Making the Contents Sharable and Reusable with Learning Objects. 

Learning objects are any computer-based resource that supports learning. 

Examples of learning objects are video, audio, small amounts of text, and animations. In 

practice, these resources are designed so that they can be adapted in a variety of 

educational models, content areas and repeatedly used in different contexts. In 
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application, the Invenciones website uses these concepts in order to achieve its goal of 

being an online resource for Spanish teachers. I applied the concept of learning objects 

during the development of the final version of the Invenciones to make the content 

sharable and reusable for the target users.  

In developing the learning objects in Invenciones, I focused on the characteristics 

that are common and considered effective in designing this type of instructional resource. 

These characteristics were reusability, interoperability, durability, and accessibility 

(Wiley, 2000). Reusability refers to the ability of the learning object to be used repeatedly 

and in multiple ways. Reusable learning objects normally permit others to use it without 

too many restrictions. To apply this principle to Invenciones, I created a link that would 

directly access the episode. Through this link, users can directly access a variety of 

content for a specific episode.  

Interoperability refers to repurposing the learning object in another context. A 

good example is the repurposing of a video for a different context and for different 

subject matter. For this principle, I developed codes that can embed or include the digital 

story in another website similar to what YouTube does. The link directly to the digital 

story can be used and easily added to another website. The activities in each episode can 

also be repurposed because they can be accessed individually through a separate page as 

opposed to being a dependent part of an episode. During the development of the episode 

page, the Project Managers and I had already thought of making a separate page for the 

activities since the Project Managers had foreseen the repurposing of the activities by the 

teachers. However, the content of the activities were incomplete in identifiable details 

(i.e., title, author, type of activity) and objectives that would probably help other users to 
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repurpose the content. I suggested adding descriptive information such as the title of the 

activity, the type of the activity, the objectives of the activity, the authors of the activity 

and the level of language proficiency to both interactive and printable activities.  In this 

way, the users will know the purpose of the activity which will help them later in using 

them in a different contexts or subject-matter. 

Durability refers to content that can be relevant for a very long time. Normally, 

learning objects becomes obsolete in terms of the technology as opposed to its content. 

Recently, the use of Flash-based technology became obsolete as users began using newer 

technologies such as mobile devices that do not support Flash-based applications. Thus, I 

used modern and interoperable web technology, HTML 5 and JavaScript, in creating the 

learning objects in Invenciones. HTML 5 was used on the digital story content of the 

website. The development tool that I used for implementing HTML 5 video was 

JWPlayer from http://www.jwplayer.com/. JWPlayer provided a way to display video 

that can be viewed across all types of computers such as desktops, tablets and 

smartphones. Javascript, on the other hand, provided a way to develop the interactive 

content that can be viewed across devices. Again, the framework I used was jQuery 

Keypad which was used for the fill-in-the-blanks activity and Drag and Drop for the 

matching activities.  

Lastly, discoverability should be considered in designing learning objects 

(Looser, 2009; Wiley, 2000). Using metadata, learning objects could be discovered and 

accessible through the use of search engines, such as Google. Metadata is descriptive data 

about a digital object and could include the name, description and related keywords of the 

learning objects.  The main purpose of metadata is to facilitate and improve the retrieval 
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of information especially when using a search engine. This principle was applied to the 

development of the search feature of Invenciones. The development process for the 

search feature started when the website was in its final version with almost 70 episodes. 

Since the website contains a large amount of data, the Project Managers and I thought 

that it could be difficult for users to locate contents throughout the website. To solve this 

problem, a search feature was proposed. In developing the search function, I had to 

program the website so that it would look into the descriptive details of all the content of 

the website. These details include the title of the episode, the episode number, the 

summary of the episode, the name of the contributors, the title of the activities and the 

type of the activities. In addition, the Project Managers suggested adding keywords to 

provide a quick summary of the topics involved in an episode. The reason for looking 

into these details was that I wanted to match, as much as possible, the user’s search 

inquiry to the details available on the website. In this way, the user’s search will always 

yield results that would facilitate locating and discovering content on the website. 

Currently, users can search content through the use of keywords, numbers and words. I 

even added a way that uses search the content by adding Spanish words with diacritical 

marked letters. 

Research Question Two 

In answering the second research question, “How did I, as an instructional 

designer, design and develop the Invenciones De La Inventiva website despite the lack of 

formal training in the target language?”  I organized my findings under these three main 

categories: Communities of Practice, Continuous Communication and Personal Practical 

Knowledge. 
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Communities of Practice 

The unfamiliarity of the subject-matter, especially with the target language of the 

project, encouraged me to do research this area. Keppell (2004) suggested that 

researching the community of practice (COP) of the subject matter or milieu provides a 

bigger picture of the professional language and culture.  A COP is a group of people who 

engage in an ongoing basis in some common endeavor or interest (Wenger, 2000), who 

deepen their knowledge and expertise in this area by interacting on an ongoing basis (Au 

et al., 2002).  This could greatly help the instructional designer to understand the subject-

matter and properly collaborate with the project stakeholders (Keppell, 2004) 

In this case, the COP of Invenciones was mainly within the topics of Spanish 

language course websites and the instructional design of computer-based language 

education resources. The selection of the topics were based on the topic of the project, the 

profession of one of the Project Managers, who is the subject-matter expert and a Spanish 

language educator in both general and specialized Spanish language courses, and the 

process of developing language instruction.  

In researching the COP on Spanish course websites, I started by looking into 

English language course websites (e.g. second-language acquisition topics) to familiarize 

myself with the subject-matter.  Some of the websites that I visited were ESLpoint 

(http://eslpoint.com), EnglishForum.com (http://www.englishforum.com/00/), English as 

a Second Language (http://rong-chang.com/) and university-based listings.  The common 

features that I observed on these websites were the proliferation of activities. I examined 

the structure, the available content and the type of media used. Many of the activities 

were printable activities such as lesson plans, worksheets and materials for classroom 
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teaching. Then, I ventured on the Spanish course websites. The website that I found most 

helpful was EDSITEment (http://edsitement.neh.gov/), a project by the National 

Endowment for Humanities and the National Trust for the Humanities that provides a list 

of the best educational websites in the subject areas of literature and language arts, 

foreign languages, art and culture, and history and social studies. From links on this 

website, I examined several websites for Spanish language learning. I tried answering the 

activities and explored the ways they worked and how the activities were presented. I 

even tried contacting some of the professors and developers to ask them about the 

methods they used to develop the websites. In the end, I observed that they were similar 

to the English websites, in that many of them also had a vast amount of activities for 

teachers to use. Most of the websites provide instructions on how to use the activities in 

the classroom.  

However, I also noticed that most of the Spanish language websites that I visited 

do not support activities that can be accomplished directly on the website. Instead most of 

them provide printable activities. In addition, it was uncommon that Spanish letters with 

diacritical marks could be entered directly in a form or textbox.  Most of the time, these 

websites provided instructions on how to enter them from the keyboard.  That is the 

reason the Project Managers were specifically wanted the Invenciones users to be able to 

enter Spanish diacritical marks directly in the interactive activities. Knowing that these 

two features, more interactive activities and the capability for users to add diacritical 

marked Spanish letters, should be added to forms and textbox provided me with the 

important features that needed to be applied to Invenciones. 
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Lastly, I also looked into literature on the design and development of language 

resources. I started researching websites that provided best practices in the subject.  Then, 

I followed through by looking into journals. During this process, I encountered the 

concept of Computer Assisted Language Learning (CALL) which involves the study of 

applications of technology in language teaching and learning (Levy, 2002). This field of 

study provided me an overview of how language teachers use computer-based language 

lessons in the classroom and how researchers design them. Common examples of CALL 

were CD-ROMs containing interactive multimedia and other language exercises, 

electronic reference materials such as online dictionaries and grammar checkers, and 

electronic communication in the target language through email, blogs, and wikis (Levy, 

2002). However, upon examining this field, I had a difficult time learning another 

concept which is Second Language Acquisition. It seems that CALL’s theoretical 

framework is based on Second Language Acquisition with which I was not familiar. In 

addition, it seemed that researchers in this field always disagreed on the framework for 

designing CALL, especially with the rapid development and varying types of technology 

(Otto & Pusack, 2009).  Instead, I studied the common features of CALL that fit well 

with Invenciones which was technology-based and self-directed activities for learners. 

The technology-based feature of CALL was defined as content that be accessed from a 

computer, mobile devices or similar technology. The self-directed feature of CALL was 

defined as activities that can be completed without the intervention of a teacher.  

Continuous Communication with the Project Managers  

Continuous communication with the Project Managers was another factor 

involved in the design and development of the website that influenced its success. 
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Without the continuous communication and free exchange of ideas, the design and 

development of the website would have been a challenging task, especially since I was 

unfamiliar with the target language. The Project Managers were very understanding of 

my situation regarding my unfamiliarity with the subject-matter and the target language. 

They thought of ways to provide assistance to me in the development of the website such 

as input from their graduate assistants in looking up synonyms, and translating the 

materials from Spanish to English and English to Spanish for website interfaces. For 

instance, instead of the word “Search” in the search box it was translated into “Buscar.” 

In addition, the Project Manager, immediately provided feedback to me when every 

update was applied. This provided me with direction in the progress of the project. 

Personal Practical Knowledge 

Personal Practical Knowledge is a term designed to represent the teacher and their 

experiences as knowledgeable and knowing persons based from their experiences (past 

and present) and situated in cultural and social contexts (Connelly et al., 1997). It is a 

particular way of reconstructing the past and the intentions of the future to deal with the 

exigencies of a present situation (Tsang, 2004). Bringing personal practical knowledge to 

the foreground helps optimize the accessibility to, or potential application of, such 

knowledge in the decision-making processes. In developing Invenciones, I used my 

personal practical knowledge in designing, developing and implementing the online 

instructional materials. As suggested by Schank & Abelson (1988), instructional 

designers are process-oriented individuals that generally have no content expertise.  

Instructional designers, however, have a set of representations based on a "design 

model.” This design model includes general experience, educational background and 
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instructional experience. These models are like packages in memory which allows the 

instructional designer to understand routine activities (e.g. riding a bicycle, playing the 

piano). Each designer has a generic design model which can be applied with variations to 

new educational problems. This suggests that there are a number of generic skills that 

instructional designers must possess to work in unfamiliar content areas (Keppell, 2001, 

2004). In application, my personal practical knowledge as represented by the “design 

model” was my prior experiences in instructional technology courses and as a graduate 

assistantship in the Laboratory for Innovative Technology in Education (LITE).  

My courses in the instructional technology program provided me with the 

knowledge to effectively design instructional materials depending on the needs and 

context of the clients or stakeholders. This includes principles on analyzing the needs of 

the clients, practical frameworks for designing online instructions, different models of 

instructional development and effective tools for assessment and evaluation. 

Programming and graphic design skills are also included in my design model. These 

skills helped me in developing the overall structure of how the materials will be displayed 

as well as the graphic design of the website. 

Lastly, the most relevant aspect of my design model that I applied in this project 

was the experience as a graduate assistant in the Laboratory for Innovative Technology in 

Education (LITE). LITE provided me a space to explore and use different technologies 

for teaching and learning. This includes an environment for website development, tools 

for developing instructional materials and access to a wide range of information in 

instructional technology and education. In addition, the guidance of my professors, Dr. 
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Sara McNeil and Dr. Bernard Robin facilitated my growth in the field by providing tasks 

and projects that challenged my skills in all aspects of instructional design. 

While working in LITE, I developed projects that helped improve my skills in 

instructional design. These projects were The Educational Uses of Digital Storytelling 

website (http://digitalstorytelling.coe.uh.edu) and The New Technology and 21st Century 

Skills website (http://newtech.coe.uh.edu). The Educational Uses of Digital Storytelling is 

a website resource for educators and students who are interested in how digital 

storytelling can be integrated into a variety of educational activities. This project was 

developed by Dr. Bernard Robin, faculty members and graduate students in the Learning, 

Design and Technology Program at the University of Houston (UH) College Of 

Education (Robin, 2015).  My role in the project was to redesign the website in order to 

be compatible with newer computer technologies such as smartphones and tablets. I was 

also tasked to restructure the content and develop the back-end interface in order to easily 

update the website.  

The New Technology and 21st Century Skills website is a useful resource for 

educators and students who are interested in integrating Web 2.0 tools into a variety of 

educational activities. The site is maintained by the faculty and graduate students of the 

Learning, Design and Technology program in the UH College of Education. A unique 

feature of the website is that tools are reviewed by students to provide perspectives on the 

usability of these tools in the classroom. My role in the project was to design the website, 

organize the content and develop the back-end interface in order to easily update the 

website. Both of those projects challenged my skills in instructional design using RPID, 

in the project management of the materials in collaboration with the subject-matter 
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experts, in the website development using website programming, and in the use of 

database-driven website design. Hence, the experiences I gained from developing these 

projects helped me formulate how the Invenciones website could be designed.  

Reflections and Future Research 

The purpose of this study was to examine my experiences (i.e. notions, lessons, 

challenges) in the design and development of an online instructional resource, the 

Invenciones website, using self-study through narrative inquiry. The personalized 

approach of the study played a role in my professional development and advanced my 

understanding as an instructional designer and website developer.  In the process, I 

uncovered new themes that an instructional designer might experience in achieving the 

project goals of an online resource.  

In future studies, I plan to interview the Project Managers and the Project Team 

throughout the process of development on the website, rather than just at the end. Since 

their perspectives probably changed, as mine did, over the course of the project, 

incorporating their viewpoints and perceptions could add depth and richness to the data. 

Although this study used informal conversations, email correspondence and documents, 

interviews with the Project Team and Project Managers throughout the development of 

the website could provide additional information about the structure and functionality of 

the website and the overall effectiveness of the project. Future studies could also 

incorporate the feedback from the target users to see if the design features of Invenciones 

were really effectual from their perspectives. The responses of the target users would 

provide data on which areas of the website are effective and what additional features are 

needed to make the website more usable. 
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