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ABSTRACT
This study focuses on the theme of technology-based Indigenous language
revitalization and maintenance efforts by looking at new developments in mobile
technology and how they are used within Indigenous communities for language learning
and teaching. I assessed four mobile apps through the use of an evaluation rubric, online
user reviews, and developer consultations. The findings from the assessments were then
used to determine what essential themes are important when developing an effective and
successful language application model (Appendix C), with the intention of developing a
user-friendly template for use by other Indigenous communities. Three essential elements
were found to be common among the four language applications assessed: (1) successful
integration of interactive and digital media that provides a purposeful learning
environment for the user; (2) accuracy and testing of both media and the user-interface,
and; (3) successful usability and functionality of the mobile platform.
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CHAPTER ONE: INTRODUCTION
It is estimated that approximately 6,900 of the world’s languages have living
speakers (Austin and Sallabank, 2011; Lewis, 2009). It is also known that 2,473 of those
languages are facing a state of language endangerment (Moseley and Nicolas, 2010);
within time, at least half of the world’s living languages may no longer exist if they are
not passed on to the next generation (Austin and Sallabank, 2011; Fishman, 1996;
Krauss, 1992). However, many linguists, language educators, language advocates, and
community members have made significant strides in stemming language loss.
Various language programs have been developed to address this linguistic crisis.
These range from school-based language programs to community-based language
projects as well as different approaches and objectives for teaching Indigenous languages.
For example, the Ft. Defiance immersion school located in Ft. Defiance, Arizona
practices total immersion in the Navajo language for students in kindergarten and first
grade (Benally and Viri, 2005). Ka Papahana Kaiapuni Hawai’i, a Hawaiian language
immersion program, also provides total immersion but for students in grades one through
five. Other language programs use the model of master-apprenticeships, such as the
Master Apprentice Language Learning Program (MALLP) designed by the Advocates for
Indigenous California Language Survival, or school-based programs such as the Mohawk
language immersion program at the Akwesasne Freedom School located in upstate New
York (see ourmothertongues.org for more information). Many of these programs have
been successful in creating cultural environments for the community as well as producing
new speakers of the language. Many Initiatives have begun to integrate technology into
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their programs: language learning software, online learning, technology-based language
projects, and language websites. Most of these forms of technological tools have been
successful supplements to face-to-face language programs and have been proven to be
exceptional learning tools that help students maintain their interest in language learning
(Blake, 2008; Galla, 2001; Hinton, 2001; Miyashita and Moll, 1999; see also
Warschauer, 1998). In addition, recent technological developments have also increased
interest in the use of mobile technology for language learning. Studies have been
conducted on the use of mobile devices for learning widely-spoken languages such as
English, Spanish, and French (See Godwin-Jones, 2011; Kim, 2008; Thornton and
Houser, 2005; Stockwell, 2010), however, within the world of Indigenous language
learning, this area of study has yet to be thoroughly explored.
Statement of the Problem
The use of technology for Indigenous language revitalization and maintenance
efforts has long been represented through the documentation of endangered languages
and material development (Cash Cash, Penfield, et al. 2006; Hinton, 2001; Miyashita and
Moll, 1999). Only recently has technology introduced new developments such as virtual
worlds, mobile technology, and mobile applications (apps) to this field, which has led to
increased interest into how these new developments may be effectively used for
Indigenous language learning projects (Kim, 2008; Godwin-Jones, 2011). Recent studies
have been conducted on the use of mobile technology for learning more dominant
languages such as English, Spanish and French (Kim, 2008; Stockwell, 2010; Thornton
and Houser, 2005) but studies have yet to be conducted on the use of mobile technology
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for Indigenous languages, and more specifically, the use of mobile technology and
mobile apps for Indigenous language learning. Preliminary research on this topic,
conducted through a search of various databases and online search engines, found no
literature pertaining to this area despite the fact that various Indigenous communities and
developers have designed language apps on both the iPhone® and Android® platform
and are currently selling them on Apple’s App Store™1 and Google play™2.
Definition of Terms
Before discussing the research I conducted, it is necessary to include definitions
for several terms, as they will be used throughout this study. The following terms are
defined to provide clarification.
• Indigenous and Indigenous people are used quite frequently and synonymously
throughout this study. Both terms are defined as “[communities] having a
historical continuity with pre-invasion and pre-colonial societies that developed
on their territories...that form at present non-dominant sectors of society and are
determined to preserve, develop and transmit to future generations their ancestral
territories and their ethnic identity, as the basis of their continued existence as
peoples, in accordance with their own cultural patterns, social institutions and
legal system” (Martinez-Cobo, 2010, para. 2).
• Language shift refers to the process of speakers using two or more languages, in
which speakers begin to use the more dominant tongue in more domains than the
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native language. In time, the dominant language completely replaces the
endangered one (Grenoble and Whaley, 1998).
• Language revitalization is defined as “the development of programs that result
in re-establishing a language which has ceased being the language of
communication in the speech community and bringing it back into full use in all
walks of life” (Hinton, 2003, p. 45).
• Language maintenance is also used and defined as “a situation where members
of a community try to keep the language(s) they have always used [alive]”
(Hoffman, 1991, p. 186).
• Language learning is adapted from the term language acquisition, which is
defined as “the process of learning a native or a second language” (Tiwari, Mehta,
and Patidar, 2008, p. 299).
• Technology is used quite frequently and refers to “a manner of accomplishing a
task especially using technical processes, methods, or knowledge; [and] can also
refer to the practical application of knowledge within a particular area”
(Technology, 2013, in Merriam-Webster.com).
• Although the term mobile technology is used quite frequently in this study, a
more generalized term is communication technology which is defined as
“technologies that provide access to information through telecommunications and
provides people to communicate in real-time with others through such
developments as the internet, wireless networks, mobile devices, video-
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conferencing, and social-networks” (Tech Terms Computer Dictionary, 2006, in
TechTerms.com).
• Application refers to “a software program that runs on computing devices such
as web-browsers, e-mail programs, word processors, games, and utilities” (Tech
Terms Computer Dictionary, 2006, in TechTerms.com). In relation to this study,
applications are referenced as mobile applications, mobile apps, apps, and
language learning applications. While this study focuses on the use of mobile
applications for iPhone® and iPad® devices3, mobile applications can also be
found for other smartphone devices as well as on Windows® and Macintosh®
platforms.
• Multimedia is defined as “a technique for expressing ideas in which several
forms of media [such as combining text, video, and audio] are employed”
(multimedia, 2013, in TechTerms.com).
• Interactive media is defined as the “the integration of digital media including
combinations of electronic text, graphics, moving images, and sound, into a
structured digital computerized environment that allows people to interact with
the data for appropriate purposes” (England and Finnery, 2002, pg. 2).
• Platform refers to “a computer’s operating system,” for example an iMac® or a
MacBook® runs on a Macintosh® platform or a computer running on Windows
XP® would run on a Windows® platform (Tech Terms Computer Dictionary,

3
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2006; in TechTerms.com). For mobile technology, an iPhone® or iPad® would
be running on an iOS platform4, which is Apple’s® mobile platform.
Research Questions and Purpose of Study
This study addressed the role of mobile technology as an effective tool in
Indigenous language revitalization efforts. The three guiding questions were:
1) How can new technology such as mobile applications play a role in the
revitalization and maintenance of Indigenous languages?
2) How can this technology be effectively and successfully introduced into
various Indigenous communities?
3) What essential components and features can be identified in developing a
language learning application for Apple® devices?
The purposes of this study were to: (1) determine how mobile apps are currently
being used in Indigenous language revitalization efforts; and (2) develop a language
application model as a supplementary tool for language learning. In addition, I wanted to
contribute to the goal of American Indian Studies, which is to help communities address
their social and cultural issues by developing a model and guidebook for communities
who would like to utilize mobile technology to address their language issues. This study
is also premised in the conviction that technology can be utilized as a supplementary tool
for language learners, and that a language application template can be developed with
two objectives: (1) it be reproduced by community individuals who are involved in

4
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language revitalization efforts; and, (2) that individuals will be able to create their own
language applications as a supplementary tool for learning an Indigenous language.
The significance of this study is to contribute to the currently limited literature on
the use of mobile technology for language learning informed by previous studies and
projects that have been conducted on the use of mobile technology with other languages;
to further the knowledge base of mobile technology in Indigenous language revitalization
efforts within Indigenous communities; to develop a language learning application
informed by the assessment; and, to provide this process of app development for use by
Indigenous community members (developed by a member of an Indigenous community).
Structure of the Thesis
This study is organized into six chapters. Chapter One provides an introduction to
my thesis by discussing the problem and purposes of the research as well as the research
questions that guided this study. Chapter Two provides a review of the literature on
Indigenous language endangerment and Indigenous language revitalization with a
specific focus on the use of technology in language revitalization as well as case studies
and projects involving technology and language learning, including technology for
material development. Chapter Three describes the methodology used for this study: the
assessment of four mobile applications for the iPad® and iPhone® platform currently
available for Indigenous language revitalization efforts. In this chapter, I include a
description of developing a language application model for Apple® devices. The user
manual for the application is included as Appendix C. Chapter Four is a discussion of the
findings of the study. Chapter Five provides further discussion on the research question,
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which asks: What essential components and features can be identified in developing a
language learning application for Apple devices? And Chapter Six provides the
conclusion to this research with a discussion of the findings and analyses of this study in
response to the three research questions.
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CHAPTER TWO: LITERATURE REVIEW
The decline and loss of Indigenous languages has been of great concern to
Indigenous communities, but brought to global attention by linguists and anthropologists
(Haviland, 2010). According to the National Geographic Society (2009), it is estimated
that one language dies every 14 days and by the year 2100, more than half of the
languages currently spoken will have disappeared. However, within the past twenty
years, many approaches have been undertaken to revitalize and maintain Indigenous
languages, whether through school-based, community-based and family-based programs
or through master-apprenticeships and technology. For example, school-based programs,
such as the Navajo language immersion program Tse’hootsooi Dine’ Bi’ Olta, provides
total instruction in the Native language beginning in kindergarten and continuing
throughout elementary school (Benally and Viri, 2005). There is also the masterapprentice language-learning program created by the Advocates for Indigenous
California Language Survival (AICLS), which teams fluent speakers with novice
speakers. The participants meet daily and the new speakers learn how to perform and
respond appropriately to greetings, invitations, questions, and apologies entirely in the
Indigenous language and in everyday life situations (Hinton, 2001). Other efforts include
family-based and community-based language programs such as the Pūnana Leo
Language Nest, which focuses on recreating an environment where the Hawaiian
language and culture are “conveyed and developed in much the same way that they were
in the home in earlier generations” (Wilson and Kamana, 2001, p. 151). One important
feature of this program is the family learning concept, in which the parents are required to
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support the program through tuition, eight hours of service at the school, attendance by a
family member for at least one hour a week in a Hawaiian language class and attendance
at a monthly parent meeting (Wilson and Kamana, 200: p.152). Another interesting effort
is the Leupp Navajo Immersion Program, which was designed to help students become
not only proficient speakers but also literate in the Navajo language. The program also
included education in computer technology, family literacy and parent involvement
(Fillerup, 2000; Benally and Viri, 2005). These programs only scrape the surface of the
many efforts that have been and are now being made to preserve and revitalize
Indigenous languages.
The use of technology has also become an important addition to the success of
many language maintenance initiatives. Technological innovations are not necessarily
new. Wax cylinders, an early form of technology, were used to record Native speakers of
Indigenous languages from the 1890s and early 1900s, and many recordings of songs and
speech are now housed in the Library of Congress’s sound archives ready to be used by
Native communities (Bennett, 2003: pg. 59; http://www.loc.gov/rr/record). The first
recording project was conducted with the Passamaquoddy in 1890 (Penfield, Cash Cash,
et al. 2006). Soon after, the wax cylinder was used to record the sounds of other Native
speech communities. Tape recorders and video machines were also added to the arsenal
of technological equipment. Decades later, language learning software, online courses,
language websites, and more recently mobile language applications have become useful
tools for documenting, preserving, and revitalizing Indigenous languages. For example,
the language learning software Tsi Karhakta, which provides basic drills in understanding
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and producing Mohawk language structures by creating word formations and sentence
structure (Dyek, 2002), and is used as a supplementary tool in Mohawk language classes.
There is also an online Navajo language-learning course offered by American Academy,
an online high school, which introduces Navajo vowel and consonant sounds as well as
basic Navajo vocabulary. Other developments include the use of cutting edge forms of
technology such as smart phones and tablets, which incorporate mobile applications used
for language learning.
In this chapter, I provide a review of the literature on the field of language
revitalization and preservation with a focus on the state of endangered languages today,
language vitality and language revitalization and maintenance efforts in four categories:
school-based language programs, master-apprenticeships, family-based language
programs and community-based language programs. I will then provide a closer look at
the growing and diversified field of technology and language revitalization; paying
particular attention to the role of technology in language learning through various forms
of interactive media and mobile technology.
The State of Endangered Languages Today
Current assessments predict that there are approximately 2,473 endangered
languages worldwide; over 500 of those languages are considered critically endangered5
and over 200 are considered completely extinct (Moseley and Nicolas, 2010). In North
America, estimates suggest that there are approximately 260 Native languages still

5
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currently in existence6; however, approximately 93 are considered endangered (Lewis,
2009). Although the precise number of Indigenous languages in the world is hard to
determine and the total number of languages moving toward endangerment is even harder
to predict, there is a general consensus among linguists that if these languages continue to
decrease, at least half of the world’s Indigenous languages will be extinct within the next
century (Fishman, 1996; Grenoble and Whaley, 2005; Krauss, 1992). However, despite
the seemingly tragic future for Indigenous languages worldwide, the literature also
provides evidence that Indigenous community members are playing a vital role in both
confronting language shift and loss as well as finding ways to maintain and revitalize the
vitality of their heritage languages.
Language Vitality and Endangerment
What is an endangered language? According to the United Nations Educational
Scientific and Cultural Organization (UNESCO), a language is endangered when its
speakers fail to use it in fewer and fewer situations or social environments, and/or stop
passing it on to the next generation (UNESCO Ad Hoc Expert Group, 2003). Various
contributors to language preservation have proposed a variety of scales that measure the
vitality and endangerment of languages, including those used by Indigenous peoples.
Two scales in particular, UNESCO’s Language Vitality/Endangerment framework (2010)
and Fishman’s Graded Intergenerational Disruption Scale (GIDS) (1996), are well-known
assessment tools used by many scholars (Dwyer, 2009; Hinton, 2001; Lewis and Simons,
2010).

6
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UNESCO’s Language Vitality/Endangerment Framework characterizes a
language’s overall sociolinguistic situation by assessing the language according to nine
factors: (1) intergenerational language transmission; (2) absolute number of speakers; (3)
proportion of speakers within the total population; (4) shifts in domains of language use;
(5) response to new domains and media; (6) availability of materials for language
education and literacy; (7) governmental and institutional language attitudes and policies;
(8) community members’ attitudes towards their own language; and, (9) type and quality
of documentation (UNESCO, 2003). UNESCO believes that this list will provide a useful
instrument that communities may use to assess the situation of their heritage language as
well as the type of support needed for language maintenance, revitalization, preservation,
and documentation (UNESCO, 2003).
Although UNESCO’s Language Vitality Framework focuses on all aspects of a
language’s sociolinguistic situation, Fishman’s Graded Intergenerational Disruption Scale
(GIDS) focuses on only one factor in UNESCO’s framework: intergenerational language
transmission. Fishman’s GIDS emphasizes the role of intergenerational language
transmission in the maintenance of a language, believing that if children do not learn a
language from their parents, there is little possibility that they will be able to pass the
language on to their children (Fishman, 1991; Lewis and Simon, 2009). The GIDS model
measures the maintenance of a language in terms of eight levels. If the language is within
the first six levels (1-6), the language is being maintained, but if the language is in the
last two levels (7-8) adult speakers are not passing the language on to their children who
have now shifted to a more dominant language (Dwyer, 2011).
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Appendix A provides a summary of the two models as well as an example of
congruence through an assessment of the Navajo language. The Navajo language is
assessed according to the work done by several scholars (Lee and McLaughlin, 2001;
Benally and Viri, 2005; Spolsky, 2008), whose primary focus is language shift and
renewal as well as Navajo literacy. Based on factors one through four of the UNESCO
framework, the Navajo language is categorized as a definitively endangered language,
meaning that a majority of the community speaks the language but not all (UNESCO,
2003). Disturbing is the fact that a majority of the Navajo community who speak the
language are over the age of 40 or of the grandparent generation (Lee and McLaughlin,
2001). Members under the age of 40 are either latent speakers of the language, meaning
that they can understand the language but not speak it, or do not speak or understand the
language at all (Benally and Viri, 2005). Benally and Viri (2005) indicated that Navajo
speakers under the age of 24 are unlikely to be fluent in Navajo or are reluctant to learn
the language or speak it within home and public domains..
Attitudes toward the use and maintenance of the Navajo language (factors 7-6)
provide an explanation for this occurrence. Members of the Navajo community,
specifically parents, teachers, and administrators, are reluctant to have their children learn
Navajo; many worry that learning the language will interfere with their children’s
academic pursuits and hinder their academic performance which generally must be done
in English (Benally and Viri, 2005). However, some parents and teachers believe that
learning the Navajo language and culture is vital to their children’s academic success
(Benally and Viri, 2005; Arviso and Holm, 2001), stating that it was possible for their
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children to be “both Navajo and educated” (Arviso and Holm, 2001, p. 211). Although
there is an apparent reluctance to teach or learn the Navajo language among certain
community members, the Navajo Nation has the resources needed to maintain the
language if the community were to actively involve themselves in doing so.
Many material sources are available for learning the Navajo language such as
dictionaries in both paper and digital format (see Young and Morgan’s Colloquial Navajo
Dictionary, The Oxford Picture Dictionary in Navajo, and the Leon Wall Navajo-English
Dictionary), textbooks (see Evangeline Parsons Yazzie’s Diné Bizaad Binahoo’aah:
Rediscovering the Navajo Language) and language learning applications and software
(Speak Navajo and Navajo Toddler mobile applications, Navajo Rosetta Stone language
learning software). While the Navajo language is being used in schools and government
domains, it is often considered optional to English. As well, the Navajo language is
taught in some reservation schools but is considered supplemental or offered as an
elective course to fulfill foreign language requirements in high school or for college, even
though it is not a “foreign” language for Navajo students but a heritage language (Benally
and Viri, 2005; Lee and McLaughlin, 2001). In government domains, English is
predominately used by government officials, with the exception of the Navajo Nation
president and vice-president, who are required to be fluent in the Navajo language as well
as able to read and speak English. For other government officials, fluency in Navajo and
English is recommended but not required (Benally and Viri, 2005; Lee and McLaughlin,
2001; see also: http://www.navajoelections.navajo-nsn.gov/qualifications.html).

23

To summarize, this assessment would indicate that the Navajo language is facing
a state of endangerment. Based on factors 1-4, the Navajo language is considered
definitively endangered because members under the age of 40 are either latent speakers
of the language or do not speak the language at all. Also, some members of the
community do not support the maintenance of the language; believing that teaching
children the language will only hinder their academic performance. Therefore, without
the support of the Navajo community, the language is not likely to be transferred to the
younger generation, thus increasing the probability of a language shift to English.
The Fishman GIDS model provides a similar assessment. Based on the GIDS
model, the Navajo language is undergoing a language shift from Navajo to English as the
more preferred language. Beginning with level one, which focuses on the use of the
language within higher public domains; the language is still widely used within higher
education, government and media efforts. For example, Navajo language courses are
available within many universities and tribal colleges, government officials still utilize
the Navajo language for various business matters (although English is spoken as well),
and radio stations such as KTNN broadcast their programs in the Navajo language (Lee
and McLaughlin, 2001). However in levels four and five, which focus on the language
being used within educational settings, the diminished use of the language is evident.
In public schools, the language is taught but students are given the option of either
enrolling in the course to meet foreign language requirements, or a parent can discourage
their children from taking the course. Public schools consider and offer Navajo language
as an elective rather than a requirement of compulsory education (Lee and McLaughlin,
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2001). However, immersion and tribal schools attempt to position Navajo as an integral
part of their curriculum (Lee and McLaughlin, 2001; Benally and Viri, 2005);
unfortunately, most immersion and tribal schools are federally or state funded, which puts
them in conflict with compulsory education laws in terms of language as a medium of
instruction (Lee and McLaughlin, 2001).
In GIDS levels six through eight, scholars notice a disruption in intergenerational
language transmission. In level six, scholars note that children are entering school as
monolingual English speakers while teenagers are found to be non-fluent or latent
speakers of the language (Benally and Viri; 2005). Level seven and eight provide
information on the number of speakers that are still actively speaking the language.
According to the 2010 U.S. Census, the average number of Navajo speakers is 169,000 of
whom a majority are fluent adults over age 40 while community members under the age
of 24 are unlikely to be fluent (Benally and Viri, 2005; Lee, 2007). Scholars indicate that
the Navajo language is still used among adults in interaction between neighbors and
elders and in local community activities (Lee and McLaughlin, 2001), but parents choose
not to speak to their children in the Navajo language within home and public domains
(Benally and Viri, 2005).
To summarize, this GIDS assessment would indicate that the Navajo language is
still used in higher education and governmental domains as well as by the media;
however, the language begins to diminish when used in public schools, and is seen as
optional or not needed. Adults and elders still use the language in public and home
domains but choose not to use it when speaking to their children. As a result, a majority
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of the Navajo speaker population consists of adults and elders over age 40 with teenagers
and children unlikely to be fluent, which indicates an apparent shift from Navajo to
English that is currently occurring within Navajo society.
The Navajo community is not the only community that is undergoing a language
shift. There are many Indigenous communities that are confronting language
endangerment. However, with community support and effort, language revitalization is
possible, and underway in many communities as described in the following section.
Societies like the Navajo Nation, with access and availability of abundant language
resources, are able to create language programs that will help to reverse the language
shift. Others can generate the resources needed to revitalize their heritage languages, such
as creating language material to influence language learning or developing language
programs and projects that help produce language speakers. The next section provides
examples of language revitalization initiatives currently underway in tribal communities.
Approaches to Language Revitalization and Maintenance
Indigenous communities around the world are making significant strides in
revitalizing the use of their endangered languages (Hinton, 2001). Several approaches to
language revitalization have used school-based language programs such as bilingual
education and immersion programs, master-apprenticeships, family-based language
programs and community-based language programs (Hinton, 2001; Grenoble and
Whaley; 2005).
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School-Based language programs
School-based language programs are known to be an attractive avenue for
producing new language speakers mainly because “a relatively large number of children
can learn the language at the same time and at an age when language acquisition comes
most easily for a child” (Hinton, 2011, p. 312). Two types of school-based language
programs are: bilingual education programs and immersion programs. The intent of most
bilingual education and immersion programs is to develop a large number of new
speakers of endangered languages (Hinton, 2011; Teresa, 2003). One effective program is
the Navajo language immersion program created at the Tse’hootsooi Dine’ Bi Olta
School in Ft. Defiance, AZ. While in the program, kindergarten and first-grade students
receive total instruction in the Navajo language. Total immersion instruction changes to
dual instruction of both English and Navajo as the students progress into higher grade
levels (Benally and Viri; 2005). Marie Arviso and Wayne Holm (2001), who were the
principal organizers of the program, observed the behavior of several Tse’hootsooi
students while assessing the improvement of their academic skills. They found that
students started to “interact socially with the language” (Arviso and Holm, 2001, p.209210), by developing social skills such as joking with one another as well as learning to
use appropriate speech for a specific social situation. In assessing the student’s academic
performance, Holm found that several Navajo immersion students outperformed
monolingual English-speaking students on writing assessments as well as in math.
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Master Apprentice Language Program
The master-apprentice program is a type of language learning program for adults.
It focuses on one-on-one language immersion in which one speaker “master” and one
learner “apprentice” work together, thereby creating their own immersion situations,
whether by living or working together over a period of months or even years (Hargus,
2008; Hinton, 1997). The requirement of a master-apprentice program is that all
communication between the master and apprentice is done entirely in the Indigenous
language (Hinton, 2002). Some scholars refer to this as “inverse monolingualism” where
a space is created or established in which the native language is used exclusively (FloresFarfán, 2001).
One such program is the master apprentice language learning program (MALLP)
conducted by the Advocates for Indigenous California Language Survival (AICLS)
(Hinton, 2011; McCarty, 2005; Sims, 1998). In this program, people are assigned into
teams consisting of one master speaker, an apprentice, and a mentor who guides the team
through phone calls and visits (Hinton, 2011). According to Hinton (2002), team
members would learn how to perform and respond appropriately to greetings, invitations,
questions, apologies, and similar speech for daily social situations. They engage in
traditional activities, such as gathering wild plants or making regalia. Typically team
members would spend hours with each other having daily conversations until the
“learners can go about language teaching/learning on their own, without outside help
from experts” (Hinton, 2002, pg. XIV). Many find this type of language learning
effective because it teaches the language and brings it into use in daily life. However
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learners must be highly motivated and committed to learning the language (Hinton, 2002;
McCarty, 2002; Reyhner and Tennant, 1995; Sims, 1998).
Family-based Language Programs
Family-based language programs, also referred to as home-based language
programs, are implemented in two forms: as a type of language learning conducted at
home in which the parents become the teachers by speaking to their children entirely in
their heritage language (Hinton, 2001), or as a community program in which the
community provides parental support for parents who wish to teach their children their
heritage language (Hinton, 2011). An example of a family-based initiative is the
Chickasaw language program, which is a modified master-apprentice program that pays
one parent per household to be a stay-at-home parent, learns the Chickasaw language
from an elderly speaker, and then uses the language with the children at home (Hinton,
2011). Another example of a family-based language program is the Pūnana Leo
Language Nest in Hilo, Hawai’i. The Pūnana Leo Language Nest provides an
environment in which the Hawaiian language and culture are taught using methods that
were used within the home by previous generations, creating a traditional extended
family of parents, elders, and teachers in which children interact while using only the
Hawaiian language (Wilson and Kamana, 2001). Family participation is also a
requirement of this program; parents are asked to attend at least one language class for
one hour per week at Pūnana Leo as well as attend monthly parent meetings (Wilson and
Kamana, 2001). Accomplishments of the Pūnana Leo Language Nest are communicative
and behavioral fluency among five-year old students as well as interest by the students in

29

restoring their heritage language. It also provides students with self-confidence and a
Hawaiian worldview (Wilson and Kamana, 2001).
Community-based language programs
Community-based language programs, also called community-based heritage
language programs (Lopez, 2010), are designed to help the younger generation gain
fluency and proficiency as well as build a cultural connection with their community
(Lopez, 2010). Typically, the goal of a community-based language program is to teach
the language and culture to younger generations so that they may pass on their language
and culture to the next generation ensuring that communication within families and
communities is preserved (Draper and Hicks, 2000). An example of a community-based
language program is the Euchee Language Project in Sapulpa, Oklahoma. This program
provides second-language learners (apprentices) with the opportunity to work with fluent
Euchee elders. In the morning, apprentices participate in two hours of adult
immersion/cluster learning and in the afternoon are involved in teaching a two hour
toddler class along with an after-school children’s class located at the Euchee house
(Grounds, 2007). The project directors believe that this program design will fill the
demographic gap between elders and the youngest community members. Other activities
that the program hosts are annual language and culture camps as well as bringing elders
and younger community members together to participate in ceremonial occasions and
dances (Grounds, 2007; see also: http://www.ourmothertongues.org/language/Euchee/5).
These are only a few of the many exemplary language programs currently in
existence. Each has helped in the revitalization and maintenance of heritage languages
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and have been successful in creating new speakers of their languages. Many have been
used as frameworks for creating language programs in other Indigenous communities.
Some have also integrated technology into their programs through the development of
language learning software, language websites and mobile applications. It is to this topic
of technology and language revitalization that I now turn to.
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Technology and Language Revitalization
Recently, language activists, linguists, and other scholars have begun using new
forms of technology for projects aimed at revitalizing or maintaining Indigenous
languages (Eisenlohr, 2004). Innovative technology has become of great interest to those
who wish to document endangered languages or to revitalize an endangered language
through language learning, teaching and material development. This raises three
important questions: How are different forms of technology used in the
maintenance/revitalization of endangered languages?, How are these different forms of
technology being introduced into various Indigenous communities? and, How successful
is this technology? Here I provide examples of various forms of technology that are
being used in Native communities in the United States as well as by Indigenous
communities throughout the world.
Technology and Documenting Indigenous Languages
Since the 1880’s, technology has played a role in both the sustainability and
revitalization of Indigenous languages through audio, video and multimedia technologies.
Most have been used for documentation purposes (Cash Cash, Penfield, et al., 2006). The
first attempt at documentation was through the creation of the Edison Wax Cylinder in
1890 which provided linguists, ethnomusicologists, folklorists, and anthropologists with
the possibility of recording the voices of Indigenous speakers thereby preserving how a
language sounds (Cash Cash, Penfield, et al., 2006). Other recording devices followed
(wire recorders, steel tape recorders and coated tape recorders) which were used for
cultural and linguistic fieldwork purposes (Voegelin, 1950). As time progressed, many of
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these recordings were transferred to audiotapes and stored in numerous archives
throughout the world (Hinton, 2001). Currently, projects are being undertaken to digitize
field notes, publications, and audio recordings so that the materials may be available
online for public access (Hinton, 2001; Nathan, 2006; See “chemehuevilanguage.org” for
example).
Although audio recordings were once a popular source, information on facial
expressions and gestures was scarce (Hinton, 2001). Video recordings became a useful
and quick way to document what audio and paper documentation could not. Linguists and
anthropologists could videotape speakers having conversations with each other,
storytelling, singing, performing traditional dances, and doing traditional arts (Hinton,
2001). Families would also videotape their elders telling stories so that they could
preserve not only the stories but also the behavioral nuances and expressions during
storytelling. Unfortunately, editing video recordings was a tedious task. One would have
to replay a videotape sentence by sentence to have each word transcribed in English by a
native speaker; the videotape would then have to be edited for subtitles of the native
speaker’s translation. Other issues included lost videotapes, demagnetization and
common “wear and tear”. However, despite the drawback, some communities have been
grateful for having their languages documented and available to them and future
generations (Hinton, 2001).
Technology and Material Development
Today, technology is far more advanced than it was in 1890. Newer forms of
technology such as computers and computer software are being used not only to
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document Indigenous languages for the purposes of preserving them but also for creating
materials to teach the language to groups and use the materials for individual learning or
in collaboration with language programs (Villa, 2002). The use of technology for material
development began with the development of audiotapes and video that later evolved into
language learning software, language websites, and online language dictionaries (Galla,
2001; Hinton, 2001). More current developments have included virtual language worlds
and language applications for smartphones and tablets. Most of these language materials
are used for language teaching, as an aid to language programs as well as increase
community interest and involve the youth in learning their language. For some
individuals they are the only alternative available to learning their language (Hinton,
2001; Miyashita and Moll, 1999). In the next section, I provide examples of case studies
that have been conducted on the use of technology for language learning as well as
technology projects that have been introduced or created within Indigenous communities.
This section will also provide information on a few language products that have been
used for Indigenous language learning or are currently in the process of being marketed.
Interactive Media
Interactive media consists of a combination of graphics, audio, video, text and
assessment components (Einsenlohr, 2004; Hinton, 2001; Warschauer, 1998). Different
forms of interactive multimedia include language learning software, computer games,
language websites, virtual worlds and electronic bulletin board systems.
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Language Learning Software
The Yup’ik bilingual CD-ROM, created by the Rosetta Stone Endangered
Language Program, and the Mohawk language CD-ROM, Tsi Karhakta, are two
examples of language learning software. The Yup’ik bilingual CD-ROM features
interactive reading by presenting the traditional story of the Yup’ik people titled, “How
the Crane got Blue Eyes.” The software also includes writing, spelling games and
storybook activities, which are available in both Yup’ik and English. The software
includes videos and pictures describing Yup’ik culture (Cazden, 2003). However, some
Alaskan teachers worry about the linguistic context, stating that the software does not
include literal translations of words used in the story and that “for a beginning language
learner, literal translations provide a great deal of fascinating cultural information and
further impetus for investigation into one’s own culture” (Leonard, 2001: p. 4).
Nevertheless, the software is still used in Alaskan schools, but unfortunately without
regard to the cultural context that proper translations can present of the Yup’ik culture
(Cazden, 2003). One can find the software available for sale on the Lower Kuskokwim
School District website: www.iksd.org.
The Tsi Karhakta CD-ROM is another example of language learning software. Tsi
Karhakta was designed to accompany a first-year university course on the Mohawk
language. The software consists of six modules: two that discuss Mohawk grammar;
three that provide practice in understanding and producing Mohawk structures; and, one
comprised of a Mohawk dictionary (Dyek, 2002). Carrie Dyek, linguist and second
language learner of Iroquoian languages, reviewed the software and commented on the
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content as well as its usability stating that the software “attempts to teach Mohawk in a
systematic linguistic fashion,” (p.33) focusing on word formation and sentence structure.
Dyek also suggests that the software would be most useful for computer users who are
moderately proficient in the language and are moderately computer-literate. This is
different from the Yup’ik software in which the intended audience is children (Cazden,
2003). However, the extensive computer knowledge that youth have in this digital age
along with the realization that technology is an integral part of their everyday lives has
led many educators to create projects along with software that motivates the younger
generation to become the creators of their own language materials (Carroll et al., 2002;
Edwards, et al., 2006).
An example of this approach is the Vocab Language Lab editing software created
by two teachers from British Columbia. The purpose of the software is to allow language
learners to create their own multimedia presentations by combining text, video, images
and audio files (Brand, Elliot, & Foster, 2002). The presentations can then be shared
through school computer networks and via the Internet. Unfortunately, no evaluative
work has been conducted on the reliability and overall usefulness of this software in
creating language materials.
Another project that involves youth is the creation of a Yurok-English dictionary
created by students in the Yurok community of Northwestern California. These students
created an online dictionary of plant names in their language after a request by their
elders who expressed the need to include computer activities in their language program
(Bennett, 1987). What resulted from the project was that not only did students learn new
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words in the Yurok language but a cooperative learning experience was established
among students, community members and elders (Bennett, 1987). Another project was
conducted at Lau, Welnew Tribal School, in Victoria British Columbia; students at this
school were using iMac® computers and Apple® Software such as iMovie® to produce
multimedia instructional materials for various subjects relating to their native heritage.
The students interviewed their grandparents and other elders in their homes and then
edited the videotapes using the iMovie® software. The edited movies were then used as
teaching resources in the classroom and were also copied and taken home by students to
study at home (Brand, Elliot & Foster, 2002). More information about this project along
with other projects that are currently being implemented can be found on the CURA
Saanich Language Revitalization Project blog (http://sencoten.blogspot.com).
With the availability of software such as iMovie® and Vocab Language Lab
along with the availability of computers, cameras, audio and video recorders; young
people are more motivated to develop and maintain their Indigenous language when they
actively create material for their peers and community while also collaborating with their
own peers, teachers, developers and community members (Edwards, Pemberton, Knight,
and Monaghan, 2002). Having young people involved in this process is essential to the
successful use of new forms of technology in language learning (Edwards, et al., 2002); it
also involves active rather than passive educational methods.
Language Websites
Another form of interactive media is language websites. Within the past decade,
the number of websites dealing with Indigenous languages has expanded tremendously to
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include sites on vocabulary and phrases, narratives and traditional stories told within the
language by traditional elders, reference materials such as dictionaries and grammars, and
sites dedicated to teaching materials such as lessons and games (Buszard-Welcher, 2001).
Several factors contribute to the increased number of language websites: public
awareness about endangered languages, development of new software programs that
allow people to create websites without having HTML experience, internet access in both
private and public sectors, and the growth of technology, including faster and less
expensive computers, laptops, smartphones and tablets (Buszard-Welcher, 2001;
Stockwell, 2012). The Arikara language website, Wikiibíídiiya Dinék’ehjí (Navajo
Wikipedia), and the Tulalip Lushootseed language website are four examples that will be
discussed below.
The Arikara language website (arikaralanguage.com) exemplifies a language
website that incorporates reference materials such as an online dictionary and grammar.
The Arikara language website was first developed through collaboration between the
White Shield School District and the American Indian Studies Research Institute (AISRI)
of Indiana University. The goal of the developers was to “create language instruction
materials that insure the continued survival of the Arikara language” by using current
forms of technology such as computers and audio/video recordings (Parks, 1999, p. 116).
The content of the website includes: a historical overview of the Arikara people and
culture; links to an Arikara dictionary database created by AISRI, an English to Sahnish
Dictionary, podcasts provided by the Indiana University Anthropology Department, and
links to download three volumes of the book “Introduction to Arikara Language.”
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Unfortunately, studies on the effectiveness of this website to language learning could not
be found but there seems to be a belief that the projects conducted by the AISRI
researchers will result in the renewal of language and culture for the Arikara people
(Hooper, Flavin, 1999).
Another example is the Tulalip Lushootseed language website, which provides
content on Lushootseed vocabulary and phrases as well as a variety of teaching materials
including lessons, stories, songs and games. The Lushootseed website was created (in
collaboration with community members and the elementary school) by a group of fourth
grade students of Tulalip Elementary School located on the east side of Puget Sound in
Washington state. The purpose of the website is to preserve the language of the Tulalip
people by protecting its records and by having the people themselves become “living
records” through speaking, teaching and passing on the culture and language (Tulalip
Lushootseed website). Some features of the website include a vocabulary and phrase
section that incorporates text in English and Lushootseed as well as pictures and audio,
children’s songs and stories, games and videos. Although the features are not clearly
detailed, this website, according to McHenry (2002), displays “a clear and accessible
introduction to Lushootseed” and an “excellent example of a Native language online
project, displaying carefully developed technical, linguistic and cultural aspects” (p. 113).
Another example of a language website are Wikis, which is an “online
encyclopedia that anyone can edit and add content to” (Ikeda and Doty, 2009: p. 10).
Wikipedia is the best known example for this type of interactive website. Users can
create their own wikis separate from Wikipedia using wiki software such as Mediawiki
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(mediawiki.org) and TikiWiki (tiki.org), two free software applications. Wikiibíídiiya
Dinék’ehjí (nv.wikipedia.org) is a wiki formatted entirely in Navajo with no English
translation. The wiki provides information on the Navajo people, language and culture.
The homepage of the website demarcates six sections divided by categories that range
from information about the Navajo (Naabeehó baa yídíiłtah) to information about birds
(Tsídii), bugs (Ch’osh), and plants (Nanise’). Wikiibíídiiya Dinék’ehjí is not the only
Indigenous language version of Wikipedia. Cherokee, Nāhuatl, Maori and Hawaiian also
have Wikipedia versions of their languages. Wikis make it possible for language
communities to set up their own wiki to document or share their tribe’s culture and
language as well as provide language learners with the chance to read and write their
language or archive cultural content for future generations to come (Ikeda and Doty;
2009).
Language Learning Games and Virtual Worlds
Researchers and curriculum developers have also turned to the world of gaming to
stimulate language learning for its ability to allow people to play, interact and learn
simultaneously while also “enjoying the freedom to fail with low risks, to experiment, to
create digital identities, exert varying degrees of effort, and interpret content in their own
way” (Blake, 2011: p. 28; Peterson, 2006). Unlike traditional media such as texts,
pictures or videos, virtual worlds are simulations that replicate real world environments
(Ang & Zaphiris, 2008). Examples of virtual worlds include Second Life, Active Worlds,
World of Warcraft, and Blue Mars. Features of a virtual world include customizable
avatars, customizable 3D spaces, user created clothing and objects, text/speech/gesture
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communication, multiplayer capabilities and in some cases internet integration (Blake,
2011; Peterson, 2006; Svensson, 2003). Although a majority of virtual worlds are
considered places for socialization; schools and education programs have begun to use
virtual worlds as places to hold lectures or meetings with students by setting up virtual
classrooms and multi-site institutions that focus on topics from science to art (Baker,
Wentz, Woods, 2009). However, the use of virtual worlds for language learning,
specifically Indigenous language learning, is a field that has yet to be fully investigated
(Blake, 2011; Peterson, 2010). Institutions in other countries have used virtual worlds to
teach a second language such as English, German, French, and Italian. For example, a
study conducted by Peterson (2006) used a virtual world, Active Worlds, to teach English
to 15 undergraduate Japanese students from Tokyo. Each student created his or her own
avatar and a nickname to represent him or herself in the virtual world and was given a 90
minute window to interact with each other in English. The results of the study
demonstrated that the use of the virtual world offered “new opportunities to engage
learners in the kind of interaction that may facilitate the development of second language
competency” by being able to interact with others in English as well as overcome
technical constraints that are usually found in using technology for language learning,
such as the inability to use the language in real time (Peterson, 2006; pg. 38). Although
the use of virtual worlds as tools for Indigenous language learning is a topic that has yet
to reach Indigenous communities, it is a topic worth considering for its educational
possibilities.
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Language Applications for Mobile Technology
The mobile learning (m-learning) phenomenon has led to increased interest in
how mobile devices can be used for language learning; many studies and projects have
been conducted related to this area, from the use of mobile phones for quiz delivery and
vocabulary practice to the use of smartphones and language applications that incorporate
flashcards and phrasebooks (Godwin-Jones, 2011; Kim, 2008; Stockwell, 2010). One
study for example, focuses on the use of mobile technologies for literacy development in
rural Indigenous communities in Latin America (Kim, 2008). Both children and parents
in five villages participated in the study. Each child was given a mobile phone equipped
with one multimedia Alfabeto lesson, a dozen short stories and multiple sing-along
animations. The children were then introduced to the mobile phones through technical
training and on-site observations which occurred over a period of two years. The
findings suggested that children responded to the mobile phones quite well; even though
a majority did not have access to other technologies (television, radios, and computers)
they still learned to operate the mobile device within minutes of having access to it (Kim,
2008). The children also responded well to the audio and visual features of the mobile
device and older children (ages 9-13) even wanted to explore other mobile device
features. Overall, the authors concluded that children found the use of a mobile device
both interesting and fun as well as easy to use. It also offered the children a jump-start on
reading proficiency in Spanish (Kim, 2008).
Another study focuses on the use of student produced language materials for
language learning on mobile devices (Thornton and Houser, 2005). A group of instructors
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and junior and senior level college students participated in the study by creating 15second videos and computer animations to illustrate English and Japanese idioms.
Instructors created multiple choice quizzes that would evaluate the students’
understanding of the idioms. All were then combined into a mobile phone sized website
that was presented to the students for evaluation. Students answered a 21 question survey
on the device’s features as well as their overall reaction. Findings suggested that students
found the site enjoyable and the mobile device an effective study aid for learning another
language (Thornton and Houser, 2005). Unfortunately, no results were given on the
students’ experiences with creating their own language material. However, there were
some indications of what was frustrating. Some challenges for the students were
difficulty hearing the audio on mobile devices as well as difficulty viewing the videos
with the small screen on the cell phones. Fortunately, with the production of new devices
such as the iPhone and other smartphones, which feature larger screens with higher
resolution and better audio quality, this is no longer an issue.
Since the inception of the iPhone® in 2007 and the Android® phone soon after,
smartphones have proven to be a game-changer in the world of mobile technology and
language learning (Godwin-Jones, 2011). With their high resolution screens, large virtual
keyboards, faster internet connectivity and full page web browsing, smartphones have
been dubbed as “mini computers with phone capabilities” (Godwin-Jones, 2011; pg. 2).
However, it is not just the enhanced functionality and hardware of these new devices that
hold the most promise for use in language learning but the promise that use of mobile
applications may lead to a new trend in language education.
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Several language applications (apps) have been created for smartphones, which
range from Chinese writing such as Estroke, an application that helps the user learn
stroke order for writing Chinese characters, to Living Language apps that provide
vocabulary flashcards, audio conversations, grammar notes and interactive games for
many of the world’s major languages. More recently developers working in collaboration
with educators and Indigenous communities have gained interest in using mobile
applications for teaching Indigenous languages. Some examples include mobile
applications created for Australian languages such as the Paakantyi app and the Ma!
Iwaidja app, both used on Apple® devices. The Ma! Iwaidja application includes a
1,500-entry English-Iwaidja dictionary with audio, a 450-entry phrase book, a
'WordMaker' allowing users to conjugate verbs and construct short phrases, and an
information section about Ma! Iwaidja and other endangered languages of Arnhem Land.
Unfortunately, the Paakantyi application has yet to be released.
Other mobile applications include the language application for the Secwépemc
language of the Shuswap Nation, the Talk Mohawk language application for the
Kanienkeh language, Navajo Toddler and Speak Navajo for the Navajo language, and
several other language applications created by Thornton Media Inc. The Secwépemc
language application is a dictionary and phrase application comprised of audio
recordings, images and video. The application is customizable so users can edit certain
features by replacing default multimedia with personal pictures, videos and sounds using
the camera and microphone on their device. The Talk Mohawk language application is a
basic application that consists of audio and text translations of Mohawk dialects. Navajo
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Toddler is an app designed by Tinkr’ Labs for children ages two to nine, which uses
interactive visual flashcards, audio components and game play lessons for the Navajo
language. Speak Navajo is another Navajo language application, which is composed of
over a hundred Navajo words and phrases with English translations along with both
visual and audio components. Both applications are used for evaluation in this thesis.
Thornton Media Inc. is the largest producer of apps. Their language applications vary in
content from applications that provide games and quizzes to storybooks and phrasebooks.
Two language applications in particular are the Cherokee and Chickasaw apps, which
provide hundreds of words and phrases in the language along with audio recordings by
native speakers. Words are categorized by basic terms (colors, numbers, food) and
conversational settings (greetings, commands). These applications are also evaluated in
this thesis.
With the arrival of smartphone technologies, mobile devices have become much
more powerful and versatile computing environments. With over 234 million consumers
age 13 and older that use mobile devices and over 100 million consumers using
smartphones within the past year (ComScore, 2012), scholars predict that more users may
make smartphones their primary and sole computing devices (Godwin-Jones, 2011; Kim,
2008). This is a prediction that language educators and Indigenous communities should
consider.
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The Advantages and Disadvantages of Technology and Language Learning
Various opinions about the utility of technology within Indigenous communities
range from the belief that technology is a significant contributor to language revival to
technology is unnecessary and costly (Bennett, 2003). This section focuses on the
advantages and disadvantages of using technology for language learning.
Advantages
There are many positive qualities to using technology for language revitalization
and language education. One advantage in particular is the use of language websites for
language learning. First, it is relatively inexpensive to create language learning websites
that incorporate a variety of language materials from phrasebooks and online dictionaries
to language games and videos. Google Sites, for example, is a free webpage creation tool
that anyone can use to create a website. This program offers pre-built templates, personal
customization, and a step-by-step process to build your own webpage (see
sites.google.com for more information). With self-published websites, users are given
the advantage of creating language material that depicts the language and culture in a
non-stereotypical way (Hinton, 2001).
Some websites have been developed to be interactive and visually appealing for a
young audience by incorporating games, videos, and printable worksheets that users have
free access to, such as the Tulalip Lushootseed website mentioned above (BuszardWelcher, 2001). If a website is well created, it provides users with motivation to learn the
language themselves without the need of a teacher or a classroom, an advantage for
individuals living outside their tribal community (Hinton, 2001). Accessibility is another
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advantage; community members living in and outside the community can have access to
language material that they may use for independent learning or as a supplement to their
language programs. Although some communities may have some reservations in offering
their language and culture to any potential user online, others feel that language websites
benefit their community, especially those who have little or no access to the language
(Buszard-Welcher, 2001). Some community members also feel that having a language
website exposes their tribe to a much broader audience that may want to learn about their
people and their language. One statement taken from Buszard-Welcher’s article “Can the
Web Help Save My Language” provides an example of this sentiment:
“These online materials are provided mainly for the benefit of Potawatomi people
who wish to learn the language, but who may have little or no access to the
nakendumwajek who live on the reservation in Kansas. A secondary but still
important audience is non-Potawatomis who are interested in Potawatomi or
Indian culture.” -Potawatomi
Although language websites are a good starting point for communities to become
acquainted to the basics of a language, another advantage is the use of language software,
which offers many features that textbooks and paper materials cannot. For example,
language software provides both audio and visual features so individuals can hear correct
pronunciation, intonation and conversational styles of either tribal elders or other fluent
speakers. They can also introduce dialectical differences, which may be important. Some
language software also provides self-assessment or immediate feedback about the
correctness of a response, which may increase a student’s comfort level and likelihood of
learning and eventually speak in everyday conversation without the fear of “saying it
wrong” (Warschauer, 2000). Access is another advantage; language learning software can
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be burned onto CDs and distributed to individuals to take home or to community centers
for other community members to use on computers. This provides not only students with
access to learning their language but also extends language learning material to the entire
community. For some Indigenous communities, the advantages of having access to
language learning software can help preserve the language and culture of the tribe by
offering sound recordings of elders, which can be preserved for future use. Having
community access to these language materials will likely help keep the language alive
(Kushner, 1999).
Another practical advantage to mobile technology is that it is readily available.
According to a survey conducted by ComScore (2012), over 234 million consumers age
13 and older own a mobile device and over 100 million consumers within the same age
range own a smartphone of some sort. This is probably due to the fact that mobile devices
are less expensive than most desktop computers and laptop computers (Chinnery, 2006).
In addition there is portability, which provides learners with the ability to study or
practice their language in any place on their own (Chinnery, 2006). Unfortunately, no
recent studies have been conducted on the effectiveness of using mobile devices for
language learning within Native communities; however, considering that more
developers are creating language applications for smartphones, this may soon change
(Godwin-Jones, 2011).
Disadvantages
Although there are many benefits to the use of multimedia technology for
language learning, there are also disadvantages such as limited access, usability, and
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expense (Galla, 2009; Stockwell, 2008; Valinquette, 1998). According to Galla (2009), a
challenge in using technology is gaining access to it, especially within rural communities
where schools may have computers or other forms of technology but might not have upto-date versions of them. This may be due to limited funds or not having the resources
needed to keep up with the rapid technology changes that occur every year (Valinquette,
1998). Another challenge is lack of familiarity and usability. Typically this is not an issue
for young people since they are more accustomed to using technology in their everyday
lives, but it may be an issue for older people who have difficulties using different forms
of technology. Galla (2009) suggests mentorship, the younger generation mentoring the
older generation in learning how to use technology. Training is another suggestion; for
example, educators from the Colorado River Indian Tribes (CRIT) participated in a
training course in which they learned the basics of computers as well as created their own
language material using various forms of computer software (Cash Cash, Penfield, Galla,
et al., 2006). At the end of their training, CRIT members were able to produce
multimedia language material and also reported that they felt much more confident and
willing to try new applications of technology (Cash Cash, Penfield, Galla, et al., 2006).
In addition to disadvantages in software and computer usage, there are also
disadvantages to mobile usage: issues with hardware, such as reduced screen sizes,
limited audiovisual quality, one-finger data entry, and limited power (Chinnery, 2006).
However, with the development of the iPhone in 2007 and other smartphones
technologies soon after, enhancements in mobile hardware were also made. Smartphones
now have larger screens, high-resolution video components, large virtual keyboards, and
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faster internet connectivity (Godwin-Jones, 2011). There is still a sufficient lack of
information on the effectiveness of smartphones and mobile applications for language
learning but with the ever increasing development of language apps for smartphones,
more assessment on the effectiveness of this device will become available.
Summary
In summary, the state of endangered languages has been of great concern not only
to linguists and educators but also to community members and language advocates.
Linguists have created different scales to measure the vitality and endangerment of an
Indigenous language. UNESCO created a nine-factor scale for communities to assess the
situation of their heritage language as well as the type of support needed for language
renewal (UNESCO Ad Hoc Expert Group, 2003). Fishman created the six level GIDS
model that focuses on the role of intergenerational transmission in the maintenance of a
language by measuring language domains (levels 1-3), literacy (levels 4-5) and
intergenerational transmission (levels 6-8) (Dwyer, 2011). The Navajo language provided
an example of how these two scales are used to assess a language. The UNESCO and
GIDS models are then used to determine what language revitalization or maintenance
efforts are needed to support the language.
Various programs have been developed that range from school-based programs
such as the Tse’hootsooi Dine’ Bi Olta School to master-apprentice language programs
such as the program created by the Advocates for Indigenous California Language
Survival (AICLS). There are many other extraordinary language programs currently in
existence that have contributed to the revitalization and maintenance of their languages.
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Many have been used as frameworks for creating language programs for other Indigenous
communities and some have also integrated technology into their programs.
The use of technology for language revitalization and maintenance efforts began
as a tool for documentation. Materials were then developed to teach Indigenous
languages in which audio and video recordings were used; various types of language
material became available from interactive media such as language learning software and
language websites to more advanced language materials such as language learning games
and mobile applications. The use of mobile applications, however, is a new field that has
yet to be thoroughly explored as far as its effectiveness in learning an Indigenous
language. The purpose of this study is to provide an initial assessment of the potential use
of language applications for language learning as well as to provide a tool that
community members, educators and language advocates could use to develop their own
language material.
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CHAPTER THREE: METHODOLOGY
This research was conducted in two parts: In part one, I assessed the effectiveness
of four mobile language applications: Cherokee (Tsalagi) Native American Language
Basic and Chickasaw Language Basic for iPad®, both developed by Thornton Media,
Inc. as well as two Navajo language applications—Speak Navajo developed by Lance
Etcitty, and Navajo Toddler developed by TinkR’ Labs; in part two, I engaged in the
process of developing a language application model informed by the assessment carried
out in part one.
The research questions for this study were: (1) how can new technology such as
iPad® and iPhone® applications play a role in the revitalization and maintenance of
Indigenous languages? (2) How can this technology be effectively and successfully
introduced into Indigenous communities? And, (3) what essential components and
features can be identified in developing a language learning application for Apple®
devices? The information collected for this study has helped me determine how this
technology is used in Indigenous language revitalization and maintenance efforts and
whether existing applications are effectively and successfully introduced to their intended
Indigenous communities. Results from the data compilation were used to determine what
features and components were essential to the development of an effective language
learning application for Apple® devices.
Mobile Language Learning Apps Used
The Cherokee language application, Cherokee (Tsalagi) Native American
Language Basic, is Thornton Media, Inc.’s first Native American language application
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and offers over 450 Cherokee words and phrases organized into categories that range
from basic vocabulary such as months, numbers, and food items to more complex phrases
such as greetings and commands. Chickasaw Language Basic for iPad offers over 400
Chickasaw words and phrases in 26 categories that range from basic vocabulary (food
items, animal names, numbers) to more complex phrases (greetings, kinship terms, values
and concepts).
The Navajo applications were created by two different developers. Speak Navajo
was created by Lance Etcitty and a group of unidentified mobile device developers
(Speak Navajo, 2013) while the Navajo Toddler was developed by TinkR’ Labs. The
Speak Navajo application contains hundreds of Navajo words with English translations
that are categorized alphabetically or by group names such as animals, food, places, and
objects. The Navajo Toddler application differs from the other three applications in that it
utilizes flashcards and language learning activities. The flashcards are divided into eight
groups: numbers, food, body parts, animals, colors, parts of a hogan, clothes, and phrases.
Application models were chosen based on the number of downloads, popularity,
cost, compatibility with Apple devices as well as the amount of reviews and ratings
posted for each application. Apps were also chosen according to their status as “first
generation” language applications, which refer to such native apps that are new to the
language application world and are cost efficient for the user. All applications were free
except for the Cherokee language application, which costs $10.00.
Each application was downloaded onto the researcher’s personal iPhone® and
iPad®. One week of evaluation was given to evaluate each application; however, the total
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number of weeks to complete the assessment was five weeks. Each application was then
evaluated according to the rubric, with the attempt to provide answers to each category.
Finished rubrics were saved on the researcher’s GoogleDrive (drive.google.com) and
compiled later.
Part I: Assessment of Mobile Applications
I utilized three forms of assessment: an evaluation rubric, online reviews provided
by users which were taken off the developer’s App Store page, and consultation with
developers via email communication.
Evaluation Rubric
The purpose of the evaluation rubric was to identify the essential components and
features of these available apps by looking at what features and components were
integrated into the application as well as user characteristics, flexibility, and user
friendliness. To do this, I tested each application to see how easy it was to use and assess
the app’s versatility. I also reviewed and assessed the types of activities integrated into
the application in terms of: interactive games, language lessons with user feedback,
flashcard programs, writing activities, translation and customization capabilities as well
as integration of cultural components. I looked at the availability of audio and visual
components such as access to language videos, audio recordings, textual media, pictures,
illustrations, and animations. In addition I also tested the application for flexibility and
usability. The evaluation rubric is included as Appendix B.

54

Online Reviews
The online reviews allowed me to include the comments by users on the usability
and overall effectiveness of the application as well as whether the application was used
for independent, group, or classroom learning. No contact was made between the
researcher and the users of the applications; all comments were provided through public
online reviews posted on each application’s App Store page. Ethnicity, fluency level and
age of users are also unknown. Reviews were collected based on four categories: (1)
comments on features and components, (2) comments on user friendliness, (3) comments
on where the application was used, and (4) comments for improvement and effectiveness.
11 user reviews were collected for the Cherokee app, four reviews were collected for the
Chickasaw app, ten were collected for the Speak Navajo app, and sixteen reviews were
collected for the Navajo Toddler App. All online reviews were then saved on the
researcher’s GoogleDrive® and compiled together with the results of method one.
Consultations with App Developers
I consulted with developers of the applications assessed to clarify their reasoning
and motivation for developing the language applications while also receiving personal
comments on whether they believed their applications were an effective tool for learning
an Indigenous language. I contacted the developers of the applications through email.
Since the developers did not disclose their personal emails on their websites or App Store
pages, I attempted to contact them through their website’s comment form. Two of the
three developers responded-- the app developer of Thornton Media, Inc. and the app
developer of TinkR’ Labs. We discussed the following: (1) the purpose of developing
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the language applications, (2) whether the applications were developed for independent,
group, or classroom learning, (3) their personal opinion on the positive and negative user
reviews received about their applications, (4) the intended age and fluency level of the
applications and whether users outside of the intended age level had found their
applications useful for learning, and (5) their own thoughts on the effectiveness of their
applications for language learning as well as any suggestions or tips for my template.
Unfortunately, not all topics were discussed but the responses received were sorted into
three categories: (1) development of language application, (2) effectiveness, and (3) user
reviews.
Data Analysis
Once all data were collected and compiled, they were analyzed in terms of the
research question: What essential components and features are critical in developing a
language learning application for Apple devices? Four categories were created: features
and components, usability, effectiveness for language learning, suggestions and
improvements. Once evaluated, I pulled different factors from the evaluation rubric, user
reviews, and consultation responses that I found to be relevant in developing an effective
language learning application, these factors were categorized separately as “essential”
features. I also pulled different factors from the data that were found to be troublesome or
inefficient in providing an effective language learning application and categorized those
factors as “non-essential” features. The critical features emerging from the compiled and
triaged data were thus used in the creation of the language application template.
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Part II: Development of Language Application Template
The objectives of part two were to: (1) develop a language application model that
can be reproduced by community members involved in language revitalization and
maintenance efforts; and (2) design an easy to follow how-to guide which will guide the
learner/developer through the steps of creating a language application for Apple devices.
The following is an outline of the steps taken for developing this language application
template.
Step One: Learning How to Program
I first had to educate myself in the world of programming by learning a new
computer language called Objective-C, a programming language that controls the logic
and decision making that occurs when an application runs on an Apple® device (Ray,
2010). Learning Objective-C involved comprehension of common terms used in the
programming language as well as learning the coding basics. I enrolled in a ten week
online course titled, “iPad and iPhone Application Development” offered by Stanford
University’s School of Engineering for Fall 2011. The pre-requisites for the course
included some knowledge in Objective-C for which I had no prior experience; however, I
was still able to follow along with each of the lectures provided and completed each
lesson given. This gave me confidence that new users who might use my model could
also easily learn Objective-C if needed. I learned how to build applications for the iOS
platform (Apple® devices) as well as how to design the overall “look” of the application
by integrating visuals and audio components. I also learned how to create an interactive
experience for the user such as incorporating activities and games. Unfortunately, due to
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technical difficulties and time constraints, I decided not to integrate this component into
the final version of the language application model.
Step Two: Developing the Language Application Model
The next step was the actual development of the model. This step provides a
design pattern called, the Model-View-Controller Paradigm (MVC), which is used by
new developers to create a clean and efficient mobile application that is easy to follow if
others wish to recreate an already built application for their own purposes, a concept
perfect for the purpose of this study. The MVC design pattern is broken down as follows:
• A MODEL provides the underlying data and methods that provide information
to the rest of the application. The model, however, does not define how the
application will look or how it will act, that is the responsibility of the controller.
• The VIEW makes up the user interface of the application. A view consists of the
different online widgets (buttons, field, switches) with which a user can interact.
The view also acts as the application’s design, i.e., how it will look to the user
when the application is opened and used on the mobile device.
• A CONTROLLER is typically paired with a view. The controller is responsible
for receiving the user’s input and acting accordingly, meaning that when a user
pushes a button to go to another page the controller registers that as an input and
tells the MODEL to go to that specific page in the application. Basically, the
controller bridges all the components of the paradigm together in order to actually
run the application (Ray, 2010).

58

Once the model, view, and controller for the application are created, the process/pattern
(application) can be recreated using the exact same design pattern but with a focus on
incorporating new content for the application.
I created the design pattern by first creating the template or user interface
(VIEW) for the overall look of the application, wrote the code to run the application
(MODEL); and then connected the user interface to the code (CONTROLLER). How this
was incorporated into the guide can be seen in the step-by-step process initiated in section
four of the how-to guide.
Step Three: Designing the How-To Guide
An initial goal for this step was to create a guide that would provide a simple stepby-step process in creating a basic language application using the template model I
designed that would contain visuals, text and audio components. The intended audience
for this guide is community members and language educators who have little to no
programming experience but do have basic computer skills. Therefore, I created a guide
that is easy to follow and does not incorporate a large amount of computer jargon. The
how-to guide is included as Appendix C.
Summary
The research methodology used in this study was to determine the effectiveness of
mobile applications for language learning and informed by this, to develop an effective
language learning application model for Apple® devices. The assessment instruments
used were: an evaluation rubric, online reviews acquired from the App Store, and
developer consultations. The evaluation rubric was used to evaluate and identify what
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features and components were integrated into the application as well as user
characteristics, flexibility and user friendliness. The reviews were used to assess the app
user-responses on the usability and overall effectiveness of the application including how
the application was used for independent, group, or classroom learning. Consultations
with developers were used to understand the developer’s reasoning/motivation for
developing the language application as well as their perspectives on how they believed
their application was an effective tool for learning an Indigenous language. All the data
that were collected was sorted into five categories and the results were used for the
development of the language application model and for the development of the how-to
guide.
In the next section, findings from the evaluation rubric, online reviews and
developer’s questionnaire are presented.
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CHAPTER FOUR: FINDINGS
In this chapter I discuss the results from the language application assessment
based on the evaluation rubric, online reviews from the App Store, and developer
consultations. Each section includes background information about the developer
followed by a brief description of the language application; a discussion of the
application’s features and components, suggestions for improvement, and effectiveness
of the application to language learning. I conclude by summarizing all data results and
discussing what factors were crucial to developing a language application model.
Thornton Media Applications
Thornton Media, Inc. was first created in 1995 when the corporation adapted a
line of language toys that could be used as language revitalization tools by Native
American communities (Thornton Media, Inc., 2009). Today, the corporation is known
for its development of custom iPhone® and iPad® language applications as well as video
games that claim to help save endangered Indigenous languages. Two of the
corporation’s more well-known works are the Cherokee language iPhone® application,
which is Thornton Media, Inc.’s first language application as well as the RezWorld video
game (Thornton Media, Inc., 2009). More recent developments consist of the Ho-Chunk
Native American Language Application, Cherokee Baby Flashcards Application, Writing
Cherokee for iPad®, and the Chickasaw iPad® application, which is also assessed in this
study.
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Cherokee (Tsalagi) Native American Language iPhone Application
The Cherokee language application offers over 450 Cherokee words and phrases
which were recorded by Native speakers from the Cherokee Nation of Oklahoma
(Thornton Media, Inc., 2009). According to the Thornton Media, Inc. website, the
purpose of the language application is to produce more speakers of the language in the
hope that Cherokee language programs will be able to use the application as a supplement
to their curriculum (Thornton Media, Inc., 2009). Although the developers at Thornton
Media, Inc. do not indicate whether the application is meant for a specific age group or a
specific level of fluency; online reviews suggest that the application caters to all age
levels from children to adults with a fluency level of none to limited fluency. This is
conveyed in the following two quotes:
I am grateful to have this app. I have already started teaching my children and
hope to teach others in my family as well..
...[the application] is pretty good. I am full blooded Cherokee and I can’t speak a
word of Cherokee, but with this app, i am getting to learn some phrases and
words..

In my assessment of the application, I found a lack of visuals, language lessons (i.e.
vocabulary exercises), and interactive activities, which are all features that would cater
more to a younger audience. Considering that the application lacked these features,
teenagers or adults may be more of a target audience for this application.
Application User Interface
A user interface is the means by which a person controls a software application
or hardware device. A good user interface provides a “user-friendly” experience by
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allowing the user to interact with the software or hardware in a natural and intuitive way
(user interface, 2006). The user interface of the Cherokee application provides these
characteristics. When the user first opens the application the categories are immediately
introduced. The user can press on one of the categories and a vocabulary list of words is
displayed. Each Cherokee word is accompanied by an English translation, and vice versa;
each word is also in written form using the Cherokee syllabary. The user can click on any
word or phrase and the audio component providing the pronunciation is heard. Users
commented on the user-friendliness of the application stating that it was “clean and very
easy to use.” From personal assessment, the users might be referring to a clean interface
as well as an organized and uncluttered structure, which the Cherokee application
provides. Navigation between categories is also easy; a user can press on one of the
category buttons and a list of words or phrases appear, to go back to the categories menu
a user can press the back button. With this type of interface, a user with very little
computer knowledge is able to navigate through the application without additional need
for help from other sources.
Application Features and Components
Features included in the application consisted of 450+ words and phrases
categorized into 18 different themes from basic terms such as colors, numbers, and
animals to basic phrases such as greetings and commands. Each word and phrase
consisted of an audio component recorded by a Cherokee speaker of the Oklahoma
dialect; the words and phrases are also written in the Cherokee syllabary and a Cherokee
syllabary chart was also available. Not included in the application are visuals, interactive
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language lessons and activities, videos, animations, and links to other language resources
-- features found to be visually stimulating and appealing to a younger audience (Kim,
2008).
App Store® users had some conflicting viewpoints as to the features and
components of this application. One viewer found the “large range of linguistic samples
from daily expressions to vocabulary lists best for beginning and intermediate students”
(App Store® user review, 2012). Another user found this application to have a “very
good foundation” for learning Cherokee but also commented about the lack of several
basic terms and phrases needed for fluent conversation. This individual also felt the app
needed to incorporate both a male and female voice into the audio component so that the
user could “encompass the potential variation in correct pronunciation.” Several other
users also found small spelling errors and a mispronunciation of words; the following
were two comments posted by users:
Some words are wrong such as for ‘how are you?’ It is ‘do hi tsu’ should be ‘to hi
tsu.’ I will spend some time with this app and see what other words are wrong and
tell the app maker.
This app is loaded with errors. One word is shown but the pronunciation is for a
completely different word...written pronunciation shown is different from the
actual spoken pronunciation...

Based on the App Store® reviews, users found this application to provide a large amount
of words and phrases that would be helpful for the beginner or intermediate student but
was flawed in providing correct spelling and pronunciation of words. The lack of visuals,
language lessons, and other interactive media hindered its use for language learning
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among a younger audience based on characteristics found to be appealing for that
particular age group (Kim, 2008).
Suggestions for Improvement
Although the application provides a great introduction to learning the Cherokee
language, some improvements could be made. Based on online reviews and personal
assessment, the inclusion of visuals for each word or phrase as well as including lessons
and activities that an individual may use to enhance their learning experience would be
beneficial. Making the words or phrases more memorable by incorporating memory
games or having activities that promote language use within age-appropriate social
settings would also be an asset for the language application. When Paul Kim (2008)
studied the effectiveness of using mobile learning technology for literacy development
among Latin Americans children, he found that children were more receptive to audio
and visual features of the mobile devices used, stating that students thought the mobile
devices were interesting, fun, and easy to use. By providing visuals and language learning
games into the Cherokee application, it would also provide younger audiences with a fun
and visually stimulating experience with the application. Other improvements that need
to be made are the correct spelling and pronunciations of Cherokee words and phrases.
Effectiveness of the Application to Language Learning
Effective language learning tools are defined as applications that are well
designed for individual learning, that combine cultural themes with language acquisition,
are interactive in relation to the integration of language activities and lessons as well as
integrate audio and visual input sources (Chinnery, 2006). Although the Cherokee
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application provides an extensive database of words and phrases, other features such as
interactivity and visual components are not incorporated into this app. I found the
application to be better used as a reference than as a language learning tool; however,
some users of the application believed otherwise. They commented that it provided them
with the ability to “learn some phrases and words,” while another user enjoyed having
accessibility to audio sound files that helped improve pronunciation of Cherokee words.
Still other users confirmed that this language application would help in the revitalization
of the Cherokee language. One user stated,
I was really surprised to see a program of such quality for the iPhone, let alone
one that deals with a native language. It’s a pity that there aren’t more apps like
this one, since so many other languages are on the verge of disappearing forever
too. I recommend this for anyone interested in learning the Cherokee language or
in supporting language revitalization.

Another commented:
Thank you for creating this app. I feel that with more people learning the
language, it has more hope of being revived.

Developers of Thornton Media, Inc. commented on the effectiveness of their application
to language learning stating that their apps “are used in classrooms all over the country,”
and that they strive to “follow whatever curriculum they [the schools] ask us to follow” to
make it very useful to the students. The developers, however, did not provide information
on how their application is used within the classroom or if they are used outside the
classroom.
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Although many users had positive feedback or suggestive comments about the
overall use of the application, one user found the use of English translations for Cherokee
words a hindrance to learning the Cherokee language by commenting,
Language Acquisition will always be hindered by providing a translation or gloss
in another language such as English. Use Cherokee and only Cherokee. Spoken
and written with pictures, sounds and video is best to acquire the language.
Language software should be doing this kind of thing. If it's not, you are wasting
your time.
The developer did not comment on this user’s feedback.
Overall, the application provided some users with a useful tool for learning
Cherokee, while others believed that the application needed to be improved in certain
areas before being used as a language tool. Based on a majority of App Store® reviews,
users seemed to appreciate the creation of an app for their Cherokee language because it
provided a step forward in language learning and language revitalization.
Chickasaw Language Basic for iPad®
The Chickasaw language iPad® application is the second application created by
Thornton Media, Inc. Although the company does not indicate how this application will
be used by the Chickasaw community, an interview conducted by Red Dirt Journal with
Chickasaw cultural center administrator, Dr. Amanda Cobb-Greetham (Bell, 2011, pg.2),
stated that the goal of the language application is for people of the tribe to learn the
language with the belief that “the technology that once helped make their language
almost disappear will now help keep their language alive” (Bell, 2011, p.2). As for the
Cherokee application, Thornton Media Inc., does not indicate whether the application is
meant for a specific age group or a specific level of fluency. The user reviews and
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developer’s comments also did not provide information on what type of audience is using
the application. However, considering that the application lacks visuals, language lessons
and activities, teenagers or adults may be the target audience.
Application User Interface
The user interface of the Chickasaw application is similar to the Cherokee
application. It is a basic user interface that incorporates a “split-view” screen. A “splitview” screen is defined as a user window that is divided into two parts. When the user
opens the application, a screen appears with a list of categories provided on the left-hand
side of the window. The user can press on a category and an assortment of words or
phrases, which pertain to that particular category, are given on the right side of the
screen. The user can then select a word or phrase and an audio component will provide a
pronunciation in Chickasaw. Like the Cherokee application this type of interface provides
a user with the ability to navigate through the application without any need for help from
other sources (UsabilityPost, 2009).
Application Features and Components
The application provides over 400+ words and phrases in the Chickasaw language
that are categorized into 22 different themes, which range from basic terms such as food,
colors, numbers, and animals to more complex words such as body parts or people, words
in reference to careers, technology, time, weather and seasons. Also available are topical
phrases such as kid’s phrases, greetings, and commands as well as the tools to develop
sentences. Each word and phrase consists of an audio component recorded by Native
speakers of Chickasaw; however information as to what dialect was used is missing. The
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application also provides some cultural information through their “stomp dance” category
in which the phrases can be used to explain the dance or used as if an individual was
participating in the stomp dance . Not included in the application are visuals, interactive
language lessons, language activities, videos, animations, and links to other language
resources. Unfortunately, very few online reviews were given on the developer’s App
Store page, and the developers of Thornton Media, Inc. did not respond to my
consultation request about the features and components of their application.
Suggestions for Improvement
Like the Cherokee language application, the Chickasaw application lacks several
features integral to enhancing a user’s language learning experience: visuals, language
activities and lessons, videos, animations and other interactive media. Essentially, the app
is categorized more as a dictionary or reference tool than a learning tool. However, the
application does incorporate more phrases that can be used in a conversational setting
such as greetings phrases, than the Cherokee application. The app also provides a
category that focuses on how to develop your own sentences in the language; however,
this could be further enhanced by incorporating an interactive language lesson that guides
the user through a step-by-step process on developing sentences and through which the
user would gain a better understanding of Chickasaw sentence structure. In the study
conducted by Thornton and Houser (2005), students found the incorporation of 15 second
video lessons on English and Japanese idioms and multiple choice quizzes in their mobile
device as an effective study aid for language learning; student test results also showed
that they were able to learn these idioms on the mobile devices. Like the idiom lessons,
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providing language lessons on the Chickasaw language app provides students with a
useful tool for language learning by assisting in the better comprehension of phrases,
words, and sentence structure.
Effectiveness of the Application to Language Learning
Although the application lacks features and components integral to providing an
effective language learning experience; my assessment found that an individual, like
myself, with no former knowledge of the Chickasaw language is able to learn words and
phrases by simply listening to the speaker enunciate the sounds of a word or phrase as
well as using repetition in order to fully comprehend how the words and phrases are said.
Although using rote memorization for language learning is not the most effective
teaching or learning method, some rote memorization is necessary and useful (McKeown,
et al., 1985). Unfortunately, due to a dearth of online reviews; very little feedback was
provided on the effectiveness of the application for language learning.
Speak Navajo iPad® and iPhone® Language Application
Speak Navajo is a mobile device application development group that provides
data delivery solutions to the mobile/wireless community (Speak Navajo, 2013). Their
primary focal group are the Diné people living on the Navajo reservation; however, they
also target anyone interested in wanting to learn or preserve the Navajo language.
According to the Speak Navajo website, the developer is a citizen of the Navajo Nation
and has included in the app, Navajo words that he had learned while growing up on the
reservation. The developer also claims that all Navajo words are authentic, accurate, and
most commonly used among the Navajo people (Speak Navajo, 2013). However, some
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users have commented on the developer’s inaccurate use of Navajo terms, stating that
some words were misspelled or mispronounced.
The Speak Navajo development group does not indicate whether the application is
meant for a specific age group or a specific level of fluency but online reviews suggest
that the application caters more to an adult audience with very little knowledge of the
language. For example, one user commented on his/her use of the language application at
work stating that he/she has “been working with the Navajo tribe [for] awhile and f[ou]nd
the app to be helpful” (App Store® User Review, 2012). Another user indicated that the
Navajo application has “everything for the beginning Navajo speaker to begin learning
and understanding the language.” I found that this application caters more to an adult
audience, specifically those who wish to use the application as a reference tool for
looking up Navajo words rather than as a language learning tool. This seems in
agreement with the developer’s goal, which was to run the app like a word dictionary for
Navajo terms (Speak Navajo, 2013).
Application User Interface
The user interface of the Speak Navajo application is, according to one user “easy
to use.” When the user opens the application a screen appears with three categories for
word access: “By English name,” “by group name,” and “by numbers.” If the user
chooses to find a word by a group name, he or she can choose for example “food,” which
provides a second set of words, such as apple, candy, frybread, or orange. Once a word is
selected, the user is taken to a different screen that displays the English word, group
word, and “listen” button, which activates the audio component. If the user presses the
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“listen” button next to the “sounds like” label, the individual will be able to hear the
audible pronunciation of that particular word. This can be utilized for each term.
Essentially, the application user interface is organized like a dictionary, which makes it
easy for the user to search for a particular word.
Application Features and Components
The features of the application consists of hundreds of Navajo words with English
translations categorized by group name such as animals, birds, food, objects, and people
or alphabetized by Navajo or English translation. Each word has an “English word,”
“group word,” “navajo word”, and “sounds like” feature as well as an audio and visual
component. Not included in the application are language lessons and interactive language
activities. Two major disadvantages are inconsistent use of visuals for each word and
inconsistent use of the Navajo written form. The application also incorporates words that
are not age appropriate for a younger audience such as Navajo terms for alcohol,
cigarette, liquor, and wine. However, in a recent update the developer provided different
words: coffee, coke, milk, soda, tea, and water to replace the previous terms.
In online reviews, users commented that some Navajo words were misspelled or
mispronounced; one user stated that incorrect spelling of Navajo words would hinder the
user’s ability to learn the language. Other users didn’t like certain word choices made by
the developer such as “liquor” and “wine” and found the application to be “totally
useless.” Other users, however, found the application to be a great tool for learning
Navajo stating that the app “gives you everything you need to begin learning and
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understanding the language” and that it “has everything for the beginning Navajo
speaker.”
Suggestions for Improvement
Since my assessment of the application, the developer has initiated numerous
updates on various features and components, such as the inclusion of new words for the
category “drink,” improved audio quality for some of the pronunciations, adding new
visuals, and the incorporation of the Navajo written form for some vocabulary. Since the
update, online reviews indicated improvement; stating that the application now provides
more words, the audio has improved and the pronunciations were clearer; one reviewer
commented: “It’s good. I really like it a lot. Pronunciations are loud and clear…”
However, some users still had an issue with the misspelling and mispronunciation of
Navajo words conveyed in the following:
There is a lot of spelling mistakes and pronunciations. If you can’t pronounce it
right, get someone who can.
Effectiveness of the Application to Language Learning
Based on personal assessment, this application lacked features and components
integral to providing an effective language learning experience, such as a lack of
interactive lessons (vocabulary quizzes, flashcard program), language activities, and
inefficient use of visual and audio sources. However, considering the application is
essentially a word dictionary, it would be effective as a supplemental tool for a language
learning course or program. One user indicated using it as a supplement to his Navajo
class, stating, “this app is amazing! I’m taking a Navajo class and the Speak Navajo apps
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really help me out a lot” (App Store® User Review, 2012). Other positive reviews stated
that it is an effective tool for beginner speakers of Navajo, it “gives you everything you
need to begin learning and understanding the Navajo language.” Another user agreed,
stating that the Speak Navajo app is “the most awesome app that I have used! It has
everything for the beginning Navajo speaker to begin learning and understanding the
language.” However, some users had opposing views, one user commenting that “the app
is stupid, real Navajos teach their kids Navajo, not some stupid app” while another user
stated that the application was “totally useless” and “insulting” to the Navajo community.
However, despite the negative reviews, users still found this application to be a great
resource for the Navajo community. From a personal viewpoint, the application does
provide a starting point for the Navajo community to introduce new developments in
technology in sustaining the Navajo language.
Navajo Toddler iPad® Language Application
The Navajo Toddler language application was specifically designed for children
ages 2 to 9 years of age. The developer’s objective for this application is to have the child
learn how to speak Navajo through the use of interactive visual flashcards and language
lessons. According to the developer, the app’s purpose is to “introduce the Navajo
language to the younger generation using technology" as well as through high-quality and
fun illustrations that help increase retention and visual association (TinkR’ Labs, 2012).
The anticipated age and fluency level of the users are toddlers with no fluency. However,
the developer has stated that comments were received from adults who also used the
application themselves.
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Application User Interface
The user interface of the Navajo Toddler application is quite different from the
Cherokee, Chickasaw, and Speak Navajo applications. When the user opens the app two
options are given: (1) learn or (2) play. If the user chooses the “learn” option, a set of
categories: numbers, food, colors, body parts, animals, hogan, and phrases are provided.
Users can click on a category and swipe through illustrated flashcards, with a visual and
audio component. The developer believes that this will provide a visual association for
each word as well as the pronunciation of each word with the intention that users will be
able to gain familiarity with the word’s pronunciation (TinkR’ Labs, 2012). Once the user
becomes familiar with the words, he or she can play a visual and audio game that will
give him/her three illustrations to choose from along with one Navajo word to use. This
lesson is designed to help the user increase his or her memory of words and their
pronunciations (TinkR’ Labs, 2012).
Application Features and Components
The Navajo Toddler application provides basic Navajo vocabulary categorized
into eight themes: numbers, food, colors, body parts, animals, hogan, clothes and phrases.
Each category consists of both a visual and audio component as well as the Navajo and
English term. The application also provides language lessons that users might enjoy as
well as be easy to follow and understand. Not included are videos or links to other
language sources. According to the online reviews, users found this application “fun”,
“easy to use”, and appealing to children. They also found the interface visually
stimulating and accurate in both spelling and pronunciation. The developer indicated that
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the development team performed thorough reviews of the dialect and spelling by making
sure that they “were able to bridge the gap between both modern and traditional dialects.”
Suggestions for Improvement
Based on personal assessment, the Navajo Toddler application is the first welldeveloped language application that I have seen. It incorporates a number of features that
enhance the user’s learning experience with visuals that are fun to look at and memory
activities that a young audience can easily use and understand. Recent updates have
inserted more cultural components such as descriptive words for different parts of a
hogan as well as words that describe traditional Navajo clothing such as “kélchí” for
moccasin and “sisłichí’í” for sash belt. Basic phrases were also included in a recent
update and app users have also suggested that the developer “make numbers go up to a
100” as well as “put everyday useful phrases in [the application], such as “come here,”
“give it to me,” etc.” One user also suggested the integration of “actual pictures of
animals or objects from the Navajo land,” so that these new components would be “more
realistic and inspiring” for the user. Besides the few suggestions provided by users of the
application, the developers have stated that they receive predominately positive feedback
on the use of this application for learning the Navajo language.
Effectiveness of Application for Language Learning
As stated before, an effective language learning tool consists of applications that
are well developed for individual learning, combine cultural themes with language
acquisition, are interactive in relation to the integration of language activities and lessons
and integrate audio and visual input sources (Chinnery, 2006). Based on personal
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assessment and user reviews, the Navajo Toddler application provides all these features.
One user commented on how the flashcard program provides a great way to introduce the
Navajo language to children stating, "the flash cards are super cute. What a great way to
introduce your little ones to our Indigenous language..." One user commented on the apps
effectiveness for teaching their child new words as well as commenting on the app’s user
interface. "My 4 year old daughter was instantly drawn to this app. I couldn't believe how
well she began pronouncing the new words..." Still another user commented on how
his/her child was able to describe an object in the Navajo language after she used the
application. He or she stated, “My kids use it just about every day. It warms my heart to
hear my daughter describe something like an apple in her native tongue." While other
parent users commented on how the application kept the children’s attention and some
even thought the application was a great resource for all ages.
The developer also indicated that he has received feedback from adults who used
the application, stating, “It was fun to play with.” When I asked the developer whether he
believed that the application was an effective tool for language learning, he responded by
saying that the Navajo Toddler application is not “an end all be all solution” to language
learning but instead “a step in the right direction on how to engage children with the
most popular technology.” Many users agreed. One user in particular stated that the
application was “an important tool in helping to teach toddlers the basic words for
speaking,” while another user said it was a great tool “for introducing our little ones to
our Indigenous language.” Based on personal assessment, this application provides a
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great example of a language application that incorporates components related to language
learning: interactivity, visual association, and word pronunciation.
Summary
In providing a summary of the findings, the Cherokee and Chickasaw applications
are found to be well created in reference to the user interface of the application. They are
well organized considering that they provide an extensive amount of content in reference
to textual and audio media. Overall, users found the applications to be rich in content but
needed improvement as to the accuracy of the spelling and pronunciations. Some users
suggested the incorporation of more words and phrases that are more essential to
everyday Cherokee conversations as well as more words and phrases related to Cherokee
culture. Unfortunately, not enough reviews were provided on the Chickasaw app, which
limited the analysis of this application.
The Speak Navajo app provided more content than the Cherokee or Chickasaw
applications with the integration of visual media; however, the app was inconsistent in
providing each word with a textual, audio, and visual component. Despite its
inconsistency, users found the application useful for beginning and intermediate language
learners and effective for use as a supplement to their language courses or work
environment. Some users, however, found the application lacking in accuracy as to
spelling and pronunciations. One user found the word choices used for specific categories
insensitive and culturally irrelevant.
The Navajo Toddler application received more positive feedback and provided a
different language learning experience in comparison to the other three applications. The
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integration of audio, visual, textual, and interactive media led to a very positive language
learning atmosphere. Parents found the application to be a great language tool for
children and other users commented on the accuracy of both the spelling and word
pronunciation and also praised the developer in his use of illustrations. Overall, out of the
four language applications assessed in this study, Navajo Toddler was the most effective
language learning tool.
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CHAPTER FIVE: CONCLUSIONS AND IMPLICATIONS
There are many different approaches to Indigenous language revitalization and
maintenance; such as documentation and material development, home-based language
programs, school-based programs, summer language programs, immersion, and masterapprenticeships (Hinton, 2001). Most of these approaches have one goal in mind,
language learning. More specifically, these programs are utilized to help teach the
younger generation their heritage language. However, as time progresses children are
becoming more influenced by technology and acquiring extensive knowledge in utilizing
technology as an integral part of their everyday lives (Carroll et al., 2002; Edwards, et al.,
2006). Therefore, as the youth become more advanced in technology; language learning
methods also need to become more advanced. Thus, the question: How can new
technology such as iPad® and iPhone® applications play a role in the revitalization and
maintenance of Indigenous languages? Three significant findings developed from my
study:
1) I found that the use of mobile technology, specifically mobile apps, is an
effective and successful way to engage the youth. Mobile apps provide an
interactive environment where the youth can play and learn simultaneously while
also being able to interpret the content in their own way (Blake, 2011, Peterson,
2006). The Navajo Toddler app, for example, provided children with a learning
experience that allowed them to interact with the content through an interactive
visual flashcard program and language lesson. The language lesson also provided
integrated feedback. For example, if the child chose an incorrect answer, the
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response was "naa'na" which in Navajo means "again." The response to a correct
answer was "nizhoní" which in Navajo means "Good".
2) I also found that the four Indigenous language applications assessed in this
study were used for language revitalization efforts in two ways: 1) as a
supplemental tool for a language program, course, or school, or 2) as a tool for
individual language learning within private domains/personal level. The online
reviews posted by users implied that they were being used to learn the language,
teach others (particularly family members) the language, or as a resource for a
language course. The Cherokee, Chickasaw, and Speak Navajo mobile apps were
also found to be reference tools rather than language learning tools. This is due to
their extensive vocabulary database and audio recordings. The Navajo Toddler
app, however, was found to be most effective for language learning.
3) Based on my assessment, I also found three themes to be essential in creating
an effective language learning model: (1) the integration of multimedia and
interactive media for user engagement and for providing an effective learning
environment, (2) testing and evaluation of application for accuracy in content and
structure, and (3) providing a well developed user-centered interface that focuses
on the learning experience of the user and not on the easiness in functionality and
navigation. These features have been previously discussed in Chapter 4. I
integrated these into my mobile app template, which was designed to be simple
rather than complex.
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Therefore, based on the findings, I learned that mobile apps or any other form of
technology cannot be used as the primary tool for learning a language; it cannot replace
traditional concepts of language teaching or learning, nor can it generate fluency in a
language because of issues regarding accuracy either in spelling, grammatical structure,
or pronunciation. However, I do believe that mobile apps can be used as a supplement to
language learning because it is a type of technology that youth are more inclined to using.
Mobile apps provide different features and components that traditional textbooks and
paper materials cannot such as audio recordings and interactive language lessons and
activities. As a young language learner myself I have used language learning software
and mobile applications to learn the basics of Navajo vocabulary. It has provided me with
a basic understanding of Navajo terms and phrases, which I have used to talk with family
members. However, while utilizing the mobile apps, I have learned that 1) they do not
provide you with the ability to speak the language but does provide you with the features
needed to work at becoming literate; and, 2) in order to become proficient in the
language, a language learner needs to use the language to communicate with others in
order to understand how the language is used in a conversational setting. Therefore, by
utilizing the terms and phrases that I learned from the technology and using them in a
conversational setting with family members, I was able to gain a better understanding of
how to speak, read, and write in the language. Thus, I have come to the conclusion that
mobile technology cannot be used as the sole device for learning a language but
supplement more traditional methods of language learning.
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Therefore, by combining more traditional methods of language learning with
technology, young language learners like myself may become more motivated to learn
the language and more engaged in the content provided in the technology. Thus I propose
three methods that could be used to engage youth in language learning and revitalization.
Engaging Youth in Language Revitalization
According to Fishman (1991), a language can only be maintained if it is passed on
to younger generations and if children do not learn a language than there is little
possibility that they will be able to pass the language on to their children. Therefore, a
community needs to understand that the use of technology is an effective and successful
way to engage the youth. Many approaches can be used to integrate technology into
language learning and teaching. The following two methods provide possible models of
implementation:
1) Material Development. One possible method of engaging youth in language
revitalization efforts is by involving the youth in the development process of
creating a language application for themselves or for their community. The guide
I created for this study may help in the development process but more importantly
this method will encompass creativity within the student and collaboration with
the community. A possible model of implementation would include a “learn and
design” approach, similar to what was conducted in the Yurok-English dictionary
project (See Chapter 2). Students would spend 1-2 weeks learning the basics of
programming then another two to three weeks designing their own mobile app.
Designing an app would include working with elders or fluent speakers to create a
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list of words or phrases that the student would like to include in their application.
The student and community members would work together to create the media
content such as audio recordings, finding visuals for each word used, and learning
how to write the words in the native language. Once the design is complete, the
student will begin developing their mobile app. The app can then be used as a
language learning resource for themselves or for their community. With this
approach, a student may become more motivated to maintain their heritage
language by actively creating materials for themselves, their peers, and
community members. Also, through collaboration with fluent speakers, the
students may also gain a basic understanding of the language, while also
involving themselves in a cooperative learning experience with their peers and
community members (Bennett, 1987).
2) Home-based Language Learning. The use of technology in the home can often
lead to individual and informal learning. This is due to the fact that most types of
technology are developed for personal use and often used for personal time. Using
technology for informal learning in the home and with family is a topic that has
yet to be thoroughly explored in the literature (Hermes, 2013). However, based on
online reviews from this study there is potential that mobile apps could be used
for home-based language learning. The Navajo toddler app, for example, was
utilized as a language learning tool by children with facilitation by parents.
Although the online reviews did not provide any commentary on whether it was
used in the home; the app was still used in an informal context between the
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children and the parents. Therefore, a possible model of implementation may
include the use of a mobile app for learning basic vocabulary or phrases in the
language and then using what was learned in real conversations. Similar to the
process I used for learning the Navajo language. This provides the language
learner with a holistic learning experience in which the language learner has the
benefit of learning the language in an informal context while having the benefit of
mobility by being able to learn the language in different domains utilizing the
mobile device. Then the learner can practice what he or she has learned with
family members, friends, elders, or other fluent speakers.
Although these are only two approaches to engaging youth in language revitalization,
within time many other approaches to utilizing mobile technology for language learning
may be revealed as more educators and community members embrace the use of
technology for language teaching and learning. And although there are challenges and/or
obstacles to the effective and successful introduction of mobile apps as supplemental
tools for language teaching and learning (see Chapter 2 and 4) language educators and
Indigenous communities should not ignore this new revolution; but embrace its potential
for language revitalization.
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APPENDIX A: UNESCO/FISHMAN LANGUAGE VITALITY AND
INTERGENERATIONAL LANGUAGE TRANSMISSION TABLE
UNESCO’s Language
Vitality/Endangerment
Framework
Factor 1: Intergenerational
Language Transmission

Fishman’s Graded
Intergenerational Disruption
Scale

Level 8: Most users of the
Indigenous language are of
the grandparent generation;
Safe: Used by all age groups the language needs to be
Unsafe: Used by some
reassembled from their
children in all domains and mouths and taught to nonby all children in limited
speakers.
domains.
Definitively Endangered:
Used mostly by the parent
generation and up.
Severely Endangered: Used
mostly by the grandparental
generation
Critically Endangered:
Language known to very
few speakers
Extinct: No speakers left

Implementation of
UNESCO Framework

Implementation of GIDS
Model

According to Lee and
According to the 2010
McLaughlin (2001), the
Census, the number of
Navajo language still has a Navajo speakers is 169, 000
large number of speakers
with approximately 112,000
but a smaller percentage of living on the Navajo
children acquire Navajo as reservation (U.S. Census
their first language.
Bureau, 2011). A majority
According to Benally (2005) of speakers are adults over
a majority of Navajos 24
the age of 40; however, a
years old and younger are small percentage of children
not likely to be fluent in
still acquire Navajo as a first
Navajo. Members over the language (Lee, 2001;
age of 40 are more likely to Benally, 2005).
be fully fluent. If these
predictions are accurate, the
Navajo language would fall
under the Definitively
Endangered category.
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UNESCO’s Language
Vitality/Endangerment
Framework

Fishman’s Graded
Intergenerational Disruption
Scale

Implementation of
UNESCO Framework

Implementation of GIDS
Model

Factor 2: Absolute Number Level 7: The childbearing According to the 2010
The Navajo language is still
of Speakers
generation knows the
Census, the number of
used for adult community
language well enough to use Navajo speakers is 169,000, life, especially during
it with their elders but is not with approximately 112,000 interaction with neighbors,
transmitting it to their
living on the Navajo
elders and in local
children.
reservation (U.S. Census
community activities (Lee
Bureau, 2011). According to and McLaughlin, 2001). A
the UNESCO framework, if majority of Navajo speakers
a much smaller percentage who choose to speak the
language speakers exist than language are 30 or older.
that language is more
(Lee and McLaughlin, 2001)
vulnerable to language loss However, most Navajo
than a community with a
speakers choose to teach
larger percentage of
only English to their
speakers, thus determining children (Benally, Viri;
that the Navajo language is 2005.)
not endangered if assessed
using only factor 2 of this
framework.
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UNESCO’s Language
Vitality/Endangerment
Framework
Factor 3: Proportion of
Speakers within the Total
Population
Safe: All speak the
language.
Unsafe: Nearly all speak the
language.
Definitively Endangered: A
majority speak the language.
Severely Endangered: A
minority speak the language.
Critically Endangered: Very
few speak the language
Extinct: None speak the
language

Fishman’s Graded
Intergenerational Disruption
Scale
Level 6: The language is
used orally by all
generations and is being
learned by children as their
first language.

Implementation of
UNESCO Framework

Implementation of GIDS
Model

According to the 2010
Census, the Navajo
population is estimated at
332,129, of whom 169,000
speak Navajo. (U.S. Census
Bureau, 2011). A majority
of the Navajo population
claim that they speak
Navajo, which according to
the UNESCO framework,
categorizes the Navajo
language as definitively
endangered (UNESCO,
2003)

The intergenerational
transmission of the Navajo
language has continued to
decrease since the early 90s
(Lee and McLaughlin,
2001). Lee (2007),
evaluated the use and
attitudes of the Navajo
language among Navajo
teenagers and found that the
use of English is equivalent
to the amount of Navajo
heard and spoken within
family and community
domains. Benally and Viri
(2005) believe otherwise,
stating that small children
are entering school as
monolingual speakers of
English and prefer to speak
only English. The
generations in between are
now considered bilingual
with only a few being
proficient in the heritage
language (Benally and Viri,
2005; p. 87).
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UNESCO’s Language
Vitality/Endangerment
Framework

Fishman’s Graded
Intergenerational Disruption
Scale

Factor 4: Shifts in Domains Level 5: The language is
of Language Use
used orally by all
generations and is
Universal Use: The
effectively used in written
language is used in all
form throughout the
domains and for all
community.
functions.
Multilingual Parity: Two or
more languages are used in
most social domains and for
most functions; ancestral
language usually is rare in
the public domain.
Dwindling Domains: The
ancestral language is used in
home domains and for other
functions, dominate
language begins to penetrate
home domains.
Limited or Formal Domains:
The language is used in
limited social domains and
for several other functions.
Highly Limited Domains:
Language is used only in
very restricted domains and
for very few functions.
Extinct: Language is not
used at all

Implementation of
UNESCO Framework

Implementation of GIDS
Model

According to Lee and
The language is used mostly
McLaughlin (2001), the
by adults within family
Navajo language is mostly contexts and not by all
used by adults in the family generations. There is a
context. There is a
reluctance to use it in public
reluctance to use the
and home domains because
language in public since it is many believe it is easier to
easier to communicate in
communicate in English
English (Benally andViri; (Benally and Viri; 2005).
2005). Community members Regarding Navajo literacy,
also find it easier to
schools utilize four
communicate in English
approaches: (1) no Navajo,
about political and
(2) Navajo as a means to
government business.
learn English, which is no
Council delegates even use longer needed as many
English to report news and students are monolingual
issues to their home
speakers of English (Benally
communities as well as
and Viri, 2005), (3) Navajo
during council debates
as supplemental language,
(Benally, Viri: 2005). If the and (4) Navajo as integral
language is assessed using (Lee, 2007). Navajo literacy
only this factor, the Navajo is not required in all
would be categorized under community schools.
dwindling domains.
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UNESCO’s Language
Vitality/Endangerment
Framework

Fishman’s Graded
Intergenerational Disruption
Scale

Factor 5: Response to New Level 4A: Schools that are
Domains and Media
under the communities
control and that can be
Dynamic: The language is attended in lieu of
used in all new domains.
compulsory education.
Robust/Active: The
language is used in most
new domains.
Receptive: The language is
used in many domains.
Coping: The language is
used in some new domains.
Minimal: The language is
used in only a few new
domains.
Inactive: The language is
not used in any new
domains.

Implementation of
UNESCO Framework

Implementation of GIDS
Model

UNESCO determines a
Fewer than 10% of the
language’s degree of
community schools are
endangerment according to under the control of local
whether or not that language reservation communities and
is used within new domains the Navajo Nation (Lee and
and media such as in
McLaughlin, 2001). These
schools, new work
schools can be found in
environments and the
Rough Rock, Ramah,
internet (UNESCO, 2003). Borrego Pass, Black Mesa,
For the Navajo language,
Farmington (Navajo Prep),
recent technological
and Rock Point (Lee, 2007;
developments such as the
Holm & Holm, 1995). Most
Navajo Rosetta Stone
of these schools require that
(http://navajorenaissance.an the Navajo language be
gelfire.com), Speak Navajo taught through Navajo
(a mobile application) and instruction, teaching Navajo
Navajo Toddler (an iPad
history, government,
application) as well as other economics, and sociology or
developments such as the
have immersion courses
language websites Omniglot (Lee and McLaughlin, 2001;
and gomyson.com, have
Holm & Holm, 1995).
been created, which leads Unfortunately, most schools
one to conclude that the
are not fully funded by the
Navajo language’s response Navajo Nation and still
to new domains is dynamic, receive funds from state and
as it is used in new
federal governments,
domains.
meaning that these schools
still have to abide by
compulsory education laws
(Lee and McLaughlin,
2001).
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UNESCO’s Language
Vitality/Endangerment
Framework
Factor 6: Availability of
Materials for Language
Education and Literacy
Grade 5: An established
orthography and literacy
tradition with fiction and
nonfiction is available, as
well as everyday media and
the language is used in
administration and within
education.
Grade 4: Written materials
exist; school children are
developing literacy in the
language. However, it is not
used in written form in the
administration.
Grade 3: Written materials
exist and children may be
exposed to the written form
at school. Literacy is not
promoted through print
media.
Grade 2: Written materials
exist but they may be useful
only for some community
members. Literacy
education in the language is
not a part of the school
curriculum.
Grade 1: Practical
orthography is known and
some materials are being
written.
Grade 0: No orthography is
available.

Fishman’s Graded
Intergenerational Disruption
Scale
Level 4B: Schools for
young community members
but under federal or state
control.

Implementation of
UNESCO Framework

Implementation of GIDS
Model

Factor 6 of the UNESCO
Nearly 9 of every 10 Navajo
framework is based on
students attends public
literacy and the availability school that are funded and
of books and material for
regulated by the state
language education
(Arizona, New Mexico or
(UNESCO, 2003). For the Utah)(Lee and McLaughlin,
Navajo language, the
2001). Although a majority
availability of language
of schools teach Navajo as a
material is abundant in size way of meeting the state’s
with literature that dates
mandate of teaching a native
back to the 1930s (Benally or foreign language, only
and Viri, 2005). Established 10% of Navajo students
orthographies as well as
receive instruction about
dictionaries and language their language and culture
guides have been written by (Lee, 2007). Thus, most
Bob Young and Willie
schools treat Navajo as
Morgan (Holm, 1996) Many supplemental and reinforce
types of literature, from
English as the language that
fiction and nonfiction work students should know (Lee,
to poetry, are published by 2007).
Native and non-native
authors (See Luci
Tapahonso, Rex Lee Jim,
Laura Tohe, Shonto Begay,
Sherwin Bitsui, etc.) and a
variety of language material
created as software or
mobile applications as noted
above.. If the Navajo
language is assessed based
only on this factor; it would
be graded as a level 5.
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UNESCO’s Language
Vitality/Endangerment
Framework
Factor 7: Government and
Institutional Language
Attitudes and Policies
Equal Support: All
languages are protected.
Differentiated Support:
Native languages are
protected primarily as the
language of the private
domain.
Passive Assimilation: No
explicit policy exists for
minority languages; the
dominant language prevails
in the public domain.
Active Assimilation:
Government encourages
assimilation to the dominant
language. There is no
protection for minority
languages.
Forced Assimilation:
Dominant language is the
official language while
Native languages are neither
recognized nor protected.
Prohibition: Minority
languages are prohibited.

Fishman’s Graded
Intergenerational Disruption
Scale
Level 3: Use of Indigenous
language in the lower work
sphere (outside of the
Indigenous community)
involving interaction
between Native and nonnative individuals.

Implementation of
UNESCO Framework

Implementation of GIDS
Model

For the Navajo language, a Most Navajo tribes and
language policy is available businesses on the
that insists all schools
reservation require Navajo
require oral and written use preference in hiring but
of Navajo within all grade being fluent in the Navajo
levels (Dyc, 2002). This was language is not considered a
proposed by the Navajo
priority but is usually
Tribal Council and approved preferred (Lee and
in 1984 by the Peter Zah
McLaughlin, 2001). Within
administration (Dyc, 2002). high level tribal and
However, most schools on government positions,
the Navajo reservation are Navajo is not required but
federally and state funded, recommended (Lee and
which means the schools
McLaughlin, 2001; Benally
still have to abide by federal and Viri, 2005).
and state standards. Thus, Unfortunately, literature is
Navajo is still taught and
not provided as to the use of
used within institutions but Navajo within work and
are supplemental (Benally public domains outside of
and Viri, 2005; Lee, 2007). the Navajo community.
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UNESCO’s Language
Vitality/Endangerment
Framework

Fishman’s Graded
Intergenerational Disruption
Scale

Factor 8: Community
Level 2: Indigenous
Members’ Attitudes towards language is used in lower
Their Own Language
governmental services and
mass media but not in the
Grade 5: All members value higher spheres of either.
their language and wish to
see it promoted.
Grade 4: Most members
support language
maintenance.
Grade 3: Many members
support language
maintenance; many others
are indifferent or may even
support language shift.
Grade 2: Some members
support language
maintenance; some are
indifferent or may even
support language shift.
Grade 1: Only a few
members support language
maintenance; many are
indifferent or support
language shift.
Grade 0: No one cares if the
language is given up; all
prefer to use a dominant
language.

Implementation of
UNESCO Framework

Implementation of GIDS
Model

The literature does not
Within lower governmental
indicate whether the Navajo services such as at local
community supports the
chapter meeting and at tribal
efforts being made for
council meetings, the
maintaining the Navajo
Navajo language is
language. However, the
primarily spoken. However,
literature does state that
records are kept in English
some schools, parents,
and translated from Navajo
teachers and administrators (Lee, 2001). Within local
worry that learning the
radio and newspaper media,
Navajo language will
English is considered
interfere with academic
dominant; however, some
pursuits (Benally and Viri, radio stations do broadcast
2005). Other parents believe news, music, advertising
(mostly those whose
and PSA’s in Navajo;
children attend a
English is still primary (Lee,
community/immersion
2001). The tribal newspaper,
school) that learning the
Navajo Times is printed in
Navajo language and culture English and hardly uses
is vital to their children’s
Navajo within their
academic success (Arviso & publication but a community
Holm, 2001). Thus, the
newspaper is available that
language if assessed based is partially printed in the
only on this factor would be Navajo language (Lee,
graded as a level 3. Some 2001).
community members
believe that Navajo
language is integral to their
children’s academic success,
while others believe that the
language interferes with
their children’s pursuit for
academic success.
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UNESCO’s Language
Vitality/Endangerment
Framework

Fishman’s Graded
Intergenerational Disruption
Scale

Factor 9: Type and Quality Level 1: The Indigenous
of Documentation
language is used in some
higher level educational,
Superlative: There is an
occupational, governmental
extensive amount of
and media efforts.
grammars, dictionaries, and
various other language
materials including audio
and video recordings.
Good: There is at least one
good grammar, a few
dictionaries, texts, literature
and everyday media.
Fair: Adequate grammar,
some dictionaries and texts
are available but no media.
Audio and video recordings
exist but varies.
Fragmentary: Some
grammatical sketches,
wordlists and texts exist for
limited linguistic research
but has inadequate coverage.
Inadequate: Only a few
grammatical sketches, short
wordlists and fragmentary
texts exist. Audio and video
do not exist or are of
unusable quality.
Undocumented: No material
exists.

Implementation of
UNESCO Framework

Implementation of GIDS
Model

For the Navajo language,
In higher level education,
the availability of language occupation, government and
material is abundant in size media efforts; Navajo and
with literature that dates
English are used depending
back from the 1930s
on the domain and
(Benally and Viri, 2005).
occupation. The President
Established orthographies as and Vice-president are
well as various other
required to be fluent in
literature have been written Navajo, Council delegates
by Bob Young and Willie are not (Lee and
Morgan (Holm, 1996).
McLaughlin, 2001; Benally
Online phrasebooks and
and Viri, 2005). The Navajo
dictionaries are also
court systems utilizes both
available for the Navajo
Navajo and English
language. A recent
depending on whether the
development is the Glosbe participants are fluent in
Navajo to English dictionary Navajo or not. However,
(en.glosbe.com), which
court documents are often
translates Navajo to English recorded in English. English
and vice versa. Mobile
is also the written language
applications are also
and language of control for
available, Speak Navajo is state and federal offices that
an application that provides serve Navajo populations
hundreds of Navajo words (Lee and McLaughlin,
with English translations as 2001). Large radio
well as audio and visual
broadcasts such as KTNN
components (Speak Navajo, use the Navajo language a
2013). If the Navajo
majority of the time but
language was assessed
most radio broadcasting
based only on this factor, it throughout the reservation
would be graded as
are done in English (Lee and
superlative. The Navajo
McLaughin, 2001).
language has various
orthographies and
dictionaries that have been
developed and published as
paper and digital sources.
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APPENDIX B: EVALUATION RUBRIC
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APPENDIX C:
HOW-TO GUIDE: CREATING A MOBILE APPLICATION FOR LANGUAGE
LEARNING

Requirements
-Mac OSX Operating System with OSX Lion
-Prior programming skills are an asset but not needed
-iPhone or iPad® device
-iOS Software development kit and Xcode software
-Workable Internet connection
Section 1: How to become an Apple® Developer
Before you begin the building process to creating a mobile language application,
you must first sign-in to the Apple developer program and download the necessary
software needed to create mobile apps.
STEP ONE: Go to http://developer.apple.com, which will bring you to the Apple®
Developer page. Click on the iOS Dev Center link. This link will bring you to the iOS
Dev Center page where you will download the iOS software development kit (SDK) and
Xcode, two programs needed to develop apps.
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STEP TWO: Once you are at the iOS Dev Center page there are two options: sign-in
with your Apple ID and password via the sign-in button located at the top of the page or
click on the blue register for free link to register with a new Apple ID and password.
Note: If you have an iTunes account, than you should already have an Apple ID and
password. If so, please sign in using your Apple ID and skip to Section 2.

STEP THREE: If you do not have an Apple ID, click on the register for free link, which
will bring up the Register as an Apple Developer page. Click on the Create Apple ID
button and fill in all the necessary information that is requested then press Create Apple
ID. After you complete the registration process, Apple will send you an email to activate
your Apple developer account.
You are now an Apple Developer and now have full access to a large amount of
resources that will help you in developing your language application and other apps in the
future.
Section 2: Downloading the iOS Software Development Kit (SDK) and Xcode
STEP ONE: On your iMac or Macbook, open the Mac App Store app. Once the app is
launched, search for Xcode in the search field located at the top right corner of the App
Store page. Once you find Xcode, click on the blue “Free” button to download the
software. Note: When you download Xcode you are also downloading the iOS Software
Development Kit. The software will take approximately 3 to 4 hours to download
depending on your Internet connection speed.
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STEP TWO: Once the download is complete, you will find the Xcode app in the
Launchpad app launcher located on the dock. Click on the launchpad icon to open the app
launcher and then click on the Xcode icon to open the Xcode app. Xcode will then open.
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BEFORE YOU BEGIN:
Before you begin, you must first understand that creating a language application carries a
form of responsibility not only to the language and culture of the people you are creating
this mobile app for; but also the responsibility to create an efficient language tool that
could be used as a supplemental reference or learning tool for a language course,
program, or school. Here are a few important factors to consider as you are going through
the process of creating your language app.
1.) Language Variations: When developing your app make sure to take into
consideration the type of dialect you will use for the language you are focusing
on. Remember that some languages have differences in dialect based on location,
age, or gender. Also consider including audio recordings by both male and female
speakers. Including this type of variation will help the user gain an understanding
of different language styles.
2.) Cultural Restrictions: As an app developer you must take responsibility for
upholding the integrity of the language for the speech community for which you
are developing an app for. In some cultures, certain stories, words, and visuals
may not be used within a certain season, time, or it might not be used at all. If you
are including stories, make sure to research whether or not that story can be used
in your app. Always ask the community if you can use certain pictures, videos,
audio recordings, or animations that you may feel are culturally sensitive. If you
need to, show some of the people in the community (i.e. elders or language
educators) the content that you are planning to use and see if they agree to using
it.
3.) Textual Components: Before you begin developing your app, consider making
a list of words or phrases that you are planning to use for your application. If you
are not a speaker of the language or you are unable to write or read the language,
consider teaming up with a speaker who can. Have that speaker help you with the
pronunciation and spelling of the vocabulary you wish to use. By doing this, you
are providing an app that contains an accurate pronunciation and spelling of
words and phrases, you are increasing the validity and efficiency of the
application for potential users who with to use the app for learning or gaining a
basic understanding of the language. Also make sure that your Mac has the
necessary fonts that you need for the language. You can download Native fonts
and keyboards from various websites; I used languagegeek.com to download the
Navajo font for my language app template.
These are only a few tips worth considering when developing your language app. If you
are not entirely confident that your app will meet the cultural and linguistic standards of
the language you are using, make sure to consult with a community member or educator
who is better informed about the culture and language.
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Section 3: Developing the Language Application
In this section, we will go over how to import images into your Xcode project,
create your application icon, use the iPhone/iPad simulator to run your project, and how
to use the interface builder. For creating your language application you will use three
programs: Xcode, interface builder, and IOS simulator. These programs are all located in
the Xcode app once it is launched.
STEP ONE: Open the Xcode program via the Launchpad app launcher. Click on Create
a new Xcode project; Xcode will then prompt you to choose a template for your
application. For this introduction, we will use a Windows-Based application. Click on the
Windows-based application template icon. Xcode will now prompt you to name the
project. You can name the project anything you like, for my project I titled it
“NavajoLanguageApp.”

STEP TWO: After creating your project; an iTunes-like window will open allowing you
to navigate through your project’s files. Click on your project’s folder and five project
groups will appear: classes, other sources, resources, frameworks, and products. For this
project you will only need to know about three of the five project groups.
CLASSES: Most of your development will be within a class file, meaning that
most of your coding will be in this group.
RESOURCES: This group will contain your entire image, sound, and any other
content that you would like to use in your project.
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FRAMEWORKS: This group holds basic functions such as sound and vibration
for your project, basically the “frameworks” that help your iPhone or iPad
actually run the application.
There are other files that may be of use to you. One is find results, which helps you find a
certain code that you created within your project. Another is "bookmarks", which enables
you to mark specific lines in your code that you can quickly go back to.

Adding Image Files to Your Project
Before beginning the coding process, let’s first import the images that you plan on
using for your language application. Importing all the images into your project folder,
will make it easier to integrate them into your code later.
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STEP ONE: Open the folder where your image and/or sound file is located than
simply click and drag a desired file from its location into the resources group of your
Xcode project. You will then be prompted to copy the files into your project directory,
which is the name of your Xcode project. Click Add. Your images will then appear
within your resources folder upon completion.
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How To Create Your Application Icon
STEP ONE: Click on the file projectname-info.plist for example, my project is
LanguageApptest-info.plist.
STEP TWO: Click on Icon file in the bottom window under the value section. Next,
type in the name of the image you want to use. For example, I used nativedesign.png for
my project. Xcode will then create the app icon for you using the image you provided.
Note: Make sure your image is a 72 X 77 PNG image. If it is not, you can format
your image using a photo editing program or an online photo editing website.
Once you completed steps one and two, save your project (File>Save).

Using the iPhone Simulator to Run Your Application
STEP ONE: Open your project in Xcode and make sure that your active SDK is set to
iPhone or iPad simulator (this depends on whether you are developing an iPhone or iPad
mobile app). To accomplish this click on the overview pop-up menu in the upper left
corner of your Xcode window. In the Active SDK setting, click on either the iPhone
simulator or iPad simulator option. Once you complete this step, click the build and run
icon. The simulator will now launch and the application will be displayed.
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Note: You may run into some errors and warnings that may prevent you from running
your application on the simulator. I will discuss correcting errors and warnings in another
section. For now, continue with learning how to use the app simulator.

STEP TWO: Once your application is running you are now able to interact with it using
your mouse/mousepad similar to how you would interact with the application on your
iPhone or iPad using your fingertip.
The Interface Builder
The interface builder basically helps you build your application’s functionality without
having to write another code. This leads to less development time and fewer errors.
STEP ONE: To create the user interface, first open the Mainwindow.xib file. This will
launch the interface builder application. Two windows should appear: MainWindow.xib
and the library. After the library opens, choose the objects tab. Depending on what
functions you want your application to have you can choose from any of the elements in
the library by simply clicking on the element and dragging it from the library to the view
file.
Note: When you click on an element in the library, at the bottom portion of the
pane you will see a description of how that element can be used in the interface
and in your project.
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STEP TWO: Once you finish placing different elements in your view file, you will then
need to connect them to your code. This will be discussed in greater detail when we go
through coding your first application. For now, close the interface builder: Interface
Builder>Quit Interface Builder. You do not need to save your work. An example
screenshot of the library and Mainwindow.xib file can be seen in the figure on the next
page.
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Creating A Multi-View Language Application
STEP ONE: Open the Xcode application. Once the window opens, click on Create a new
project>View Based Application. Save your project as MultiViewLanguageApp. Click
save.

STEP TWO: Once your project opens, familiarize yourself with the following files:
MainWindow.xib
MultiViewLanguageAppViewController.xib
MultiViewLanguageAppViewController.h
MultiViewLanguageAppViewController.m
These files are all located under your Classes and Resources folders. You will be doing
most of your coding and designing in these files along with the three new files you will
create in a later step.
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STEP THREE: Next, you want to import all the images you plan on using for your
language app into the resources folder. For this app, you will create three lessons that will
teach the user about numbers, colors, and animals in the Indigenous language. The
images you want to incorporate in your resources folder will thus correspond to your
lessons. To import your images, follow the directions provided in the “Adding image files
to your project” section of this manual.
STEP FOUR: Once all your images are imported you will create new files that will hold
the content for each lesson = one file per lesson. To do this, create a view controller and
.xib file for three views. View controllers are where most of your coding will be done.
These files will have a “.h” and a “.m” at the end of the file name. XIB files hold all the
content for your interface builder. This will be where you design the layout of your
application with toolbars, text, buttons, etc. Finally, a “view” is the screen where your
lesson is displayed, similar to the screen on your phone and on your computer.
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STEP FIVE: Now, let’s create our files. Go to File>New File>Cocoa Touch Class> UI
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View Controller subclass (See figure above). You will then name your file. Let’s name it
FirstViewController. Before continuing, make sure to check the “Targeted for iPad” box
and the “with xib for user interface” box. Repeat this process to create two more files for
SecondViewController and ThirdViewController. Once your files are created, organize
them by placing your new .xib files into the resources folder and your “.h” and “.m” files
into the classes folder. Your "groups & files" screen should look similar to the figure
below.
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STEP SIX: To make sure you know which view you are working with, you are going to
label each view. To do this, double click on “FirstViewController.xib” which will open
the interface builder application. Drag a “Label” from the library to the view and then
double-click on the label to type the number “one”. Save (File>Save) the file. Repeat this
process for the second and third view controllers.
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STEP SEVEN: Now you need to connect the three view controllers to the Mainview
controller. First open the MultiViewLanguageAppViewController.xib file. Again the
interface builder will open. Drag the view controller icon (orange icon in library) to the
documents window of the .xib file as shown in the figure below.
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STEP EIGHT: Click on the view controller button in the documents window,which will
then highlight the icon. Next, press COMMAND+4, which will open the identity
inspector. Click on the drop down menu next to “class” and choose
“FirstViewController.”
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STEP NINE: Once that is complete, press COMMAND+1, which will open the
attributes inspector. Click on the drop down menu next to “NIB name” and choose
“FirstViewController”. Save your changes (File>Save).

Repeat this step for the second and third view controller. Once that is done your
controllers will now be connected to the main view controller. In the next step, you are
going to add a toolbar to transition from one view to the next.
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STEP TEN: Now you are going to add a toolbar to the mainview as well as design the
mainview to act as a splash page when the application first loads. Open, the
MultiViewLanguageAppViewController.xib file. Next drag the toolbar icon from the
library to the bottom of the view that appears on your screen.

Note: A splash page acts as the front page of the app; it helps direct the user to
different views in the application. For this app, the splash page will help direct the
user to the three lessons you created.

You should now have an empty view with a single button toolbar visible at the bottom of
the view. Next drag a “bar button” item from the library to the toolbar. Do this again so
you have three buttons. Next double-click on the button to edit the text. Type in
“Animals,” for the first bar button, “Colors” for the second, and “Numbers” for the third.
Adjust the buttons so they fill the entire toolbar. You now have a toolbar to help the user
transition from one view to another view.
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STEP ELEVEN: Next you are going to create the splash page using interface builder.
To create the splash page you can use “labels,” “text fields,” “image view,” or any of the
objects located within the library. Your choice depends on how creative you want to get
but remember that some objects require a code input.
Background Color: To change the background color of the view, press
COMMAND+1, which will open the attributes inspector. Go to “background”
and choose a color.
Adding Text: To add text to the screen, drag a “label” from the library to the view
and edit the text by double-clicking on label.
Adding Images: To add images drag the “image view” icon from the library to the
view then press COMMAND+1 to open the attributes inspector again. Click on
the drop down menu next to image to choose an image from your resources
folder. Your splash page is now complete. It is now time to do a little coding.
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CODING YOUR PROJECT
STEP ONE: Now that you have the views in place and have a toolbar to help navigate
from one view to another., it is now time to connect them to code. Open the
MultiViewLanguageAppViewController.h file. Edit the file to reflect the following code
in the figure below. This code will take care of the transition between each view.

117

STEP TWO: You are now going to connect each view controller to the file owner icon
in the interface builder. To do this open the MultiViewLanguageAppViewController.xib
file, then go to the document window. This is where it gets a bit complicated. Press the
Control key on your keyboard while also dragging your mouse from the “file owner” icon
(a blue line should appear) to the “FirstViewController” icon. When prompted for an
outlet, choose FirstViewController. Repeat this process for the second and third view
controllers choosing the corresponding outlet for each view controller.
SecondViewController --> SecondViewController Outlet
ThirdViewController --> ThirdViewController Outlet

STEP THREE: Next, connect each button in the toolbar to the file owner icon. This will
require the same process as step ten. Make sure that all three buttons are visible along
with the documents window. Press the Control key on your keyboard while also dragging
your mouse from the button labeled “Animals” to the “File Owner” icon. When prompted
choose the “loadFirstView” sent action. Do the same for the other two buttons:
“Colors” button --> “loadSecondView” Sent Action
“Numbers” button --> “loadThirdView” Sent Action
Make sure to File>Save your changes.

118

STEP FOUR: Now you are going to do more coding to let the viewcontroller know that
you have made changes in the interface builder and adapt them to the application. To do
this, open MultiViewLanguageAppViewController.m in Xcode. Import the following
coding into the editor, as shown in the figures located on the next page.
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STEP FIVE: Try to run the application as is without incorporating images or text in the
three views to see how it works. To do this simply click the green “Build and Run” icon
at the top of your Xcode project. If you edited the code correctly, you should have no
errors. If you do have errors, go back to steps one and four to make sure your code
reflects the code located in the figures.
STEP SIX: Next, you will add image files and text to your views. This process will be
similar to step eleven of the previous section when you created your splash page. You are
going to add three pictures of different objects, along with corresponding text in the
Native language, to each view.

To incorporate images, click on the FirstViewController.xib file (the ANIMALS lesson),
which will open the interface builder. Drag the “image view” icon from the library to
your view. Repeat until there are three “image view” boxes in your view. Click on the
first “image view” and press COMMAND+1, which will open the attributes inspector.
Click on the drop down menu next to “image” and click on the image file you wish to use
for that “image view.” Do this for the next two “image views.” Once that is complete,
drag a “label” from the library to your view. Place that next to the corresponding image,
then drag another “label” to place under the first label. Do this for the next two images.
You should have six labels to edit. Your view should look similar to the figure located on
the next page.
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STEP SEVEN: For each image, type the English translation and the Native language
translation. Your view should look similar to the figure located on the next page. Save
your changes.
Do this for the SecondViewController and the ThirdViewController. Each viewcontroller
should have three images, six labels with a Native language and English translation, as
well as a toolbar with three buttons that say “ANIMALS”, “COLORS”, and
“NUMBERS”. Make sure to save your changes.
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STEP EIGHT: Once step seven is complete, test your application via the iPhone/iPad
simulator. Close the interface builder, save the file and click on the green “Build and
Run” icon located at the top of your Xcode project. The iPhone/iPad simulator should
open with the splash page first appearing, Click on each button to make sure that it goes
to its corresponding view page. If everything works, close the simulator and save your
Xcode project. If you are given an error message, go back through the “coding your
project” section of this manual to check if all steps were completed. Make sure your
coding reflects the coding found in each of the figures.
STEP NINE: Make sure to check the media components of your application. Look for
spelling mistakes, correct pronunciation of terms and phrases, and make sure all visuals
are included in each view. You may also consider a pre-test of the language app. Try
testing the app with members of the community such as with children in a language
program or classroom. Also work with a speaker to help check your application for
accuracy and cultural sensitivity (See the “before you begin” section of this manual). If
corrections need to made, make sure to correct them before distributing your app on App
Store.
Note: In order to download your app on an iPhone or iPad device, you must first
enroll in the App developer program which is $99 per year. This will provide you
with the ability to install your app on your personal Apple device as well as
distributing your app on the App Store.
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