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ABSTRACT
An astounding number of global Indigenous communities work ceaselessly to reclaim and
revitalize their languages after many years of suppression by colonization and dominant
societies. Each community and individual learner brings myriad unique needs and desires to
heritage language learning, including the need for community and cultural engagement in
addition to fluency. With an increase in using technology for language learning, computerassisted language learning (CALL) programs could be useful resources for Indigenous language
learners if first adapted to support Indigenous languages. While CALL allows immense
customization of programs to satisfy learner needs and linguistic diversity, BLOOM is the first
and only organization to develop an Indigenous Language CALL Program (i.e., a program built
solely for Indigenous languages and to meet the needs of Indigenous communities). Investigating
BLOOM, this research analyzes a case study of the developmental process of BLOOM’s first
course, including curriculum development, design decisions, engineering challenges, and the
experience of partnering with the Cherokee Nation to develop a Cherokee language course. This
research asserts that developers must collaborate directly with the Indigenous community during
every step of the building process when developing Indigenous Language CALL Programs, and
provides a 10-step Community-Collaborative Building Model to guide the process. The model
reveals the importance of building curriculum tailored to the distinct needs of the Indigenous
community, working actively and intentionally to build trust with the community, and constantly
using the program to empower Indigenous communities via language learning. Overall, when
producing Indigenous Language CALL Programs, CALL developers must adapt to meet the
needs of the community, the learners, and those needs in context.
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CHAPTER 1: Introduction
Decolonize, Reclaim, Repeat

Introduction
Heritage language learning for Indigenous-identifying individuals is a journey encompassing
identity, community inclusion, and cultural reclamation. Throughout history, Indigenous
communities have been robbed of their mother tongues in favor of a dominant culture’s language
and ideologies. Language learning, then, is an active way of decolonizing one’s community.
Colonization is a main culprit in language loss; when dominating cultures forcefully oppress and
minoritize Indigenous cultures and communities, the ideologies found within the hearts of
colonizers become imparted to the colonized (Deloria, 2004; Cushman, 2008; Gray, Coates,
Yellow Bird, & Hetherington, 2013). Unfortunately, extreme damage has been internalized;
language loss has contributed to individual identity struggles (see Garroutte, 2003; Nicholas,
2009; Davis, 2015; Walton & O’Leary, 2015; White, 2015), community and cultural knowledge
loss (see Task Force on Aboriginal Languages and Cultures, 2005; Harrison, 2007; Whalen,
Moss, & Baldwin, 2016), and even higher rates of suicide among Indigenous youth (Wexler,
2006; Hallett, Wexler, & LaLonde, 2007). However, Indigenous communities are still alive and
thriving, despite the attempts of demise wrought by colonization. As language is a powerful
means of projecting and strengthening individual and communal identity (Hymes, 1964;
Plotnicov & Silverman, 1978; Giles & Johnson, 1987; Goodyear-Ka'opua, 2013), as well as
undoing the years of systemic and hegemonic oppression, many Indigenous communities and
individuals are working with fervor (and succeeding) to decolonize by reclaiming, revitalizing,
and maintaining their languages.
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Despite the great need for language reclamation, revitalization, maintenance, and documentation,
language learning resources for Indigenous languages are severely limited and often fail to meet
the needs of the community (Mellow, 2000). This is the case for computer-assisted language
learning (CALL) programs, which this research focuses on. The few courses for Indigenous
languages use standard Western approaches/pedagogy instead of Indigenous-based techniques,
all while teaching a decontextualized grammar which does not satisfy the desire of Indigenous
communities to reclaim their community and culture via language learning. Instead of creating
Indigenous language programs based on user motivations and what works best for Indigenous
heritage language learners, current CALL programs recycle their current pedagogy for
commonly-studied languages and detach the language from a culture. As Indigenous languages
need unique pedagogy (Mellow, 2000) and users desire communicative and cultural competency,
there remains a mismatch between what current CALL programs do and what Indigenous
communities of practice need.

Argument
As a result, this research asserts that in designing CALL programs for Indigenous languages,
developers must consider the needs of the user, the needs of the community, and those needs in
context. Indigenous Language CALL Programs are the most meaningful when they are
developed by carefully considering the needs of both the program users and the communities of
practice that use the language, and by utilizing this knowledge throughout the building process to
build a course that is contextualized. It is not enough to wedge an Indigenous language into an
existing CALL program designed for commonly-studied languages, nor is it satisfactory to create
programs solely to teach decontextualized grammar when users (i.e., language learners) desire a
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connection to community and culture. CALL programs must not only make room for Indigenous
languages, but must adapt fully to what the language (and its respective community) require.
Furthermore, it is the responsibility of the CALL company to collaborate directly with
Indigenous communities when developing Indigenous language courses, to ensure that the course
is relevant and meets the specific needs of the community. By creating collaborative courses that
meet the needs of the users and communities, CALL companies can build programs that are
powerful resources for Indigenous community empowerment.

Background
While research on CALL programs and endangered language revitalization abounds, research
combining how a CALL program could be adapted into a tool for Indigenous language
revitalization does not exist. Currently, research studies on CALL programs only focus on
commonly-studied language CALL programs, leaving out Indigenous languages completely,
while research on best methods for language revitalization hone in on in-person techniques
instead of resources for distance learners. Despite this gap in research, analyzing the uses and
development of CALL programs in conjunction with the needs of Indigenous communities
reveals how CALL programs could be adapted into successful Indigenous Language CALL
Programs (i.e., a CALL program built from start to finish with Indigenous communities and their
needs in mind and by utilizing Indigenous-based research to develop the program).

Description of CALL programs
Used by a wide variety of individuals for myriad reasons (Kukulska-Hulme & Shield, 2008),
CALL programs are a digital educational technology. Built mainly by software engineering and
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second language acquisition theories (see Lambek, 2004; Fukushima, 2006; AbuSeileek &
Rabab’ah, 2007; O’Bryan, 2008; Handley, 2017), CALL programs are unusual in that they allow
language learners the ability to learn at their own pace, on their own time, and about the specific
topics/vocabulary that interest them (Lin, 2014; Shadiev, Hwang, & Huang, 2017). Although
users (i.e., the language learners using CALL) must have a computer or other device (such as a
mobile phone or tablet) to enter the CALL program, CALL programs get rid of the need of other
language learning resources (e.g., a language teacher, money and time to take in-person classes).
CALL programs are successful in meeting goals because of positive user attitudes and the
interactiveness/gamified way of language learning (Wong, Chen, & Jan, 2012; Golonka, Bowles,
Frank, Richardson, & Freynik, 2014; Huang, Shadiev, Sun, Hwang, & Liu, 2016).

User needs
Indigenous-identifying individuals who seek to learn their heritage language usually do so out of
desire to reconnect with their culture (Nicholas, 2009; Kickham, 2015; White, 2015). For these
learners, they need language resources that help them reach their goal of community involvement
and inclusion. Programs which focus solely on grammar and advancing fluency with no
attachment to culture, then, will be less useful and meaningful to this demographic of users.
While current CALL programs do decontextualize the language and remove cultural elements, it
is quite possible for CALL to adapt to include these elements in order to satisfy the needs of this
type of user (Kukulska-Hulme & Shield, 2008). In fact, while Indigenous language learning and
CALL programs utilize differing pedagogies, CALL pedagogy is flexible enough to take on
aspects of Indigenous language learning pedagogy. The latter focuses on creating authentic
contexts via conversational and oral-based methods (e.g., immersion, master-apprentice, total
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physical response), and while seemingly incompatible with a computer program which does not
have a language teacher or an in-person component, CALL programs are designed to include
interactive, conversational elements (see Wong, Chen, & Jan, 2012; Golonka, Bowles, Frank,
Richardson, & Freynik, 2014; Huang, Shadiev, Sun, Hwang, & Liu, 2016). Furthermore,
fostering authentic environments is a major aspect of CALL design (Shadiev, Hwang, & Huang,
2017). Therefore, Indigenous language learning and CALL pedagogies are not exclusive, but
work rather well together due to the adaptability of CALL design.

Community needs
In addition to Indigenous-identifying individuals, Indigenous communities have needs. Two
needs addressed in this research are empowerment and language revitalization. Numerous
breaches of trust and violations of intellectual property have severed ties between many
Indigenous communities and outsiders. In order to reestablish ties, outside
companies/organizations will need to make it abundantly clear to Indigenous communities that
these communities are in control of the situation and their needs come before the needs of the
CALL company/organization (Amery & Rigney, 2007; Gerdts, 2010; Rice, 2010; Paton & Eira,
2011). Giving Indigenous communities the rights and direct access to and influence of the
process bolsters the community’s sense of strength (Compton, 2001). Thus, focusing on the
community’s needs truly empowers the Indigenous community.

Needs in context
With both user and community needs in mind, it becomes apparent that current CALL programs
will need to transform their building process in order to accommodate these needs. To place
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these needs in context, CALL programs need to be built from the bottom up with Indigenous
culture and research in mind (e.g., how the culture influences and relates to the language,
successful Indigenous language learning pedagogy, the role of technology in language
revitalization). To contextualize Indigenous communities’ and learners’ needs means actively
bringing Indigenous knowledge to the forefront of the currently Western-dominated field of
CALL, and doing so by collaborating directly with each Indigenous community as their
respective language course is built. Furthermore, contextualization means treating each
Indigenous community, culture, and individual as unique; just as it is absurd to force Indigenous
languages into a CALL program for commonly-studied languages, it is ridiculous to assume each
Indigenous language functions the same as the next. Therefore, CALL programs will need to
place the needs of the users and communities in context each time a new language program and
partnership is being pursued.

Methods
This thesis fills the current CALL literature gap by providing a case study of the first Indigenous
Language CALL Program, a webapp called BLOOM. As BLOOM is the first Indigenous
Language CALL Program, a case study is fitting since no other research exists to frame the
arguments and suggestions posed in this thesis. Views presented in the case study come mainly
from the author, who is a co-founder of and the Head of Curriculum for BLOOM, has worked in
all departments of BLOOM (engineering, design, curriculum, administration), and has a solid
knowledge of the working relationship BLOOM has established between official and potential
Indigenous community partnerships. Feedback from BLOOM’s first partner, the Cherokee
Nation, as well as from outside professionals and community members, is also presented.
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Outline of supporting chapters
Besides this introduction and the thesis conclusion, this thesis is comprised of three main
chapters: the literature review, the case study, and the discussion. Each chapter has its own
argument, though each argument directly relates to the overall thesis statement.

Literature review
Although research on CALL programs has been limited to CALL programs on commonlystudied languages and research on best methods for language revitalization has largely focused
on in-person techniques instead of on distance materials, uniting the research on both provides an
answer to how CALL programs can be reconstructed as Indigenous Language CALL Programs.
While CALL program methodologies are designed by second language acquisition and software
engineering theories in order to produce a digital product, Indigenous language revitalization
methodologies center around community and cultural approaches based on in-person contexts.
However, the theories informing both language learning programs are not exclusive and in fact
can be combined to create an Indigenous Language CALL Program. For geographically
displaced Indigenous language learners who lack physical access to a community of speakers, a
CALL program would be an ideal solution. However, with in-person contexts instead of distance
learning techniques being the focus of language revitalization research, CALL programs have
limited research and theories on which to design and develop an Indigenous Language CALL
Program. By analyzing the pedagogical development and user motivations of both CALL and
Indigenous language learning programs, as well as which Indigenous communities and contexts
would benefit from a CALL program, this chapter asserts that CALL programs can be efficiently
and successfully modified to become Indigenous Language CALL Programs.
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Case study
This chapter examines BLOOM, the first Indigenous Language CALL Program. BLOOM is a
web application (or, webapp for short), meaning users login to the language learning program by
using a computer, tablet, or smartphone. In an effort to create a course tailored specifically for
the unique needs of Indigenous languages, BLOOM’s curriculum was developed by adapting
successful Indigenous language learning conversational techniques into a digital program.
BLOOM’s mission. The case study provided identifies how BLOOM’s building process evolved
from the inception of the CALL organization until its first official partnership with the Cherokee
Nation. Furthermore, this case study examined the ways in which BLOOM differed from other
CALL programs (e.g., in the building process, organization’s mission) in the hopes of showing
how companies producing Indigenous Language CALL Programs can address user needs,
community needs, and those needs in context in order to create successful Indigenous language
learning programs.

Discussion
Because of traumatic history between Indigenous communities and non-Indigenous communities
(at the hand of the latter), companies/organizations seeking to work with Indigenous
communities will need to ensure their approach is collaborative. Additionally,
companies/organizations should expect to provide evidence that mission statements and promises
are being carried out. BLOOM’s experience, even with two of three co-founders being Native
American, reveals that Indigenous communities are interested in seeing exactly how the
company/organization is already working to build an Indigenous product that empowers
Indigenous communities. Offering extreme transparency and allow the Indigenous community to
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take control of the project enables trust to form and a partnership to flourish. In order to best
exemplify how a CALL company/organization can develop a CALL program collaboratively,
this thesis provides the Community-Collaborative Building Model, which is a ten-step model on
how to efficiently work with an Indigenous community throughout the entire building process.
The emphasis of this model is, as the name states, on working collaboratively.

Conclusion
CALL programs have the potential to be excellent tools for Indigenous communities seeking to
revitalize their languages and for Indigenous-identifying individuals desiring to use language
learning as a means of connecting to their culture. However, current CALL programs do not
support the needs of Indigenous users or communities. Fortunately, CALL program design
allows for immense adaptability, from pedagogy to content. With user and community needs in
mind, as well as those needs in context, CALL programs can become Indigenous Language
CALL Programs, and, consequently, empower the Indigenous community.
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CHAPTER 2: Literature Review
Revitalizing Technology

Introduction
Within the past 50 years, research into the unrelated topics of computer-assisted language
learning (CALL) programs and successful Indigenous language revitalization methods has
gained much traction (for excellent overviews of the history of CALL and Indigenous language
revitalization, see Shadiev, Hwang, & Huang, 2017; Hale & Hinton, 2001). As technology has
become more prevalent in education, companies have developed myriad CALL programs to
teach commonly-studied languages, allowing users (i.e., language learners) easy access to a
customizable course at their very fingertips (Lin, 2014; Shadiev, Hwang, & Huang, 2017). While
CALL companies have answered how to create courses for virtually anyone interested in
learning a commonly-studied language, Indigenous communities have fought to develop
language learning programs that meet the needs of their individual communities (McLoughlin &
Oliver, 2000; Hale & Hinton, 2001; Kim, Miranda, & Olaciregui, 2008; Hinton, 2013). What
works for one community might not work for another, and as Indigenous communities are
becoming increasingly diasporic (Spring, 2013), a solution must be found that allows for
adaptability in content and for individual learners. This research states that although CALL
programs lack theory and direction in order to be adapted to Indigenous Language CALL
Programs,1 uniting research on CALL development and design with research on Indigenous
language revitalization enables appropriate construction of CALL for Indigenous language
programs.
1

In this thesis, an Indigenous Language CALL Program refers specifically to a CALL program built from
start to finish with Indigenous pedagogy, curriculum, and community needs in mind.
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Seemingly dissimilar, CALL programs and Indigenous language pedagogy share much in
common. CALL program methodologies (i.e., how CALL programs are developed based on
applicable research) are traditionally informed by theories from the fields of second language
acquisition and software engineering theories in order to produce a digital product (Lambek,
2004; Fukushima, 2006; AbuSeileek & Rabab’ah, 2007; O’Bryan, 2008; Handley, 2017).
Indigenous language revitalization methodologies, however, center around community and
cultural approaches based on in-person contexts (Asher & Adamski, 1986; Krashen & Terrell,
1988; Hale & Hinton, 2001; Hornberger, 2008; Amery, 2009; Genesee, 2012; Olawsky, 2013).
The theories informing both methodologies are not exclusive, but in fact can be combined to
create an Indigenous Language CALL Program. Additionally, although Indigenous language
pedagogy needs highly specific and tailored curriculum (McLoughlin & Oliver, 2000; Mellow,
2000), CALL programs are highly adaptable (Kukulska-Hulme & Shield, 2008; Shadiev,
Hwang, & Huang, 2017), meaning CALL programs could meet the linguistic needs of the
community. Furthermore, as Indigenous communities use language learning as a way of
strengthening community (Garroutte, 2003; Nicholas, 2009; Davis, 2015; Kickham, 2015;
Walton & O’Leary, 2015; White, 2015) and CALL programs offer ways in which a learner can
connect to the target language’s community of practice (Kukulska-Hulme & Shield, 2008),
CALL programs can also satisfy the communities’ desire for cultural and communal
empowerment.

For geographically displaced Indigenous-language learners who lack physical access to a
community of speakers, a CALL program could be an ideal solution. However, with in-person
contexts instead of distance learning techniques being the focus of language revitalization
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research, CALL programs have limited research and theories on which to design and develop an
Indigenous Language CALL Program. By analyzing the pedagogical development and user
motivations of both CALL and Indigenous language learning programs, as well as which
Indigenous communities and contexts would benefit from a CALL program, this research asserts
that CALL programs can be efficiently and successfully modified to become Indigenous
Language CALL Programs.

CALL programs
CALL programs could be adapted into a meaningful tool for Indigenous language learning
because they provide a solution for diasporic, marginalized, and peripheral Indigenous-language
learners who lack access to linguistic resources. Generally adaptable and portable, CALL
programs allow users to interact with their target language at any time and place, regardless of
speaker availability and classroom space. With a CALL program, distance Indigenous-language
learners could have immediate and spontaneous access to a course tailored to their individual and
communal needs.

Description
CALL programs are an educational technology or software that mimic classroom language
lessons within a virtual realm. Users (i.e., students, language learners) log into a program (either
on the internet, downloaded onto a computer, or in a mobile application) and are lead through
language courses (Shadiev, Hwang, & Huang, 2017). Courses can be adapted to focus on
grammar, conversational aspects, or a mixture of the two, and are usually text-heavy instead of
audio-based (Lin, 2014). Typically, there is no “teacher”; users learn via completing tasks that

19

are dictated by an avatar or prompt. CALL programs are successful because they can be portable
(if on a smartphone, tablet, or laptop computer), are not normally bound to time slots, and are
highly adjustable to individual users’ needs (Shadiev, Hwang, & Huang, 2017). Users are
therefore able to take the language lessons with them wherever they go and can complete the
specialized lessons on their own time.

Usefulness of CALL for Indigenous languages
The above description offers plenty of preliminary insights for how CALL programs can be
useful for Indigenous-language learners. CALL programs could also provide easy access to the
target language regardless of the availability or amount of speakers. In reality, CALL programs
only need one or two individuals at the level of instruction (e.g., one or two intermediate
speakers for an intermediate CALL program); CALL programs do not need a set number of
speakers in order to be functional, meaning languages with few speakers can still be developed
into a CALL program. This is especially helpful for critically endangered languages who are on
the verge of becoming dormant due to a lack of speakers (for more on critically endangered
languages, see Moseley, 2010).

For Indigenous-language learners without geographical access to speakers of their target
language, CALL programs could provide easy access to the target language regardless of
geography. Due to horrific policies which separated Indigenous families and banned language
use and cultural practices, geographic dispersion and lack of access to speakers, as well as
speaker numbers dwindling to few or no remaining speakers, are common characteristics of
many modern Indigenous populations (Spring, 2013). As CALL programs allow for user
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mobility, Indigenous-language learners can literally have their target language at their fingertips,
with access being provided by a smartphone, tablet, laptop computer, or desktop computer.
Furthermore, an Indigenous Language CALL Program would cut out the need for travel to a
community of speakers, which can be costly and unattainable due to time constraints.

Additionally, since CALL programs allow for flexible, individualized curriculum, an Indigenous
Language CALL Program could provide users at different fluency levels and needs with a
personalized experience, which is especially beneficial as needs differ between first language
speakers, second language learners, and heritage language learners (Rubin & Thompson, 1994;
Lessow-Hurley, 2003; Wiley, Peyton, Christian, Moore, & Liu, 2014). For learners who are
using Indigenous-language learning to connect with a culture, the CALL program can be adapted
to include cultural knowledge and interaction with other learners and speakers. For learners who
are already at a higher level of fluency, they can rapidly accelerate to more advanced levels of
language learning. Lastly, for learners who know vocabulary but desire more training on
grammatical elements of the language, CALL programs can offer courses specifically on the
grammar of the Indigenous target language (AbuSeileek & Rabab’ah, 2007). Clearly, CALL
programs could be a meaningful addition to Indigenous-language learning methodologies due to
their ability to adapt to communal and individual Indigenous-language learners’ needs.

Design
CALL programs generally do not follow a set pattern for design since it is difficult to replicate
and generalize results (Handley, 2017). As CALL programs cannot easily track the users’
expected performance versus the users’ actual performances, designers have not formed a unified
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program for CALL programs to follow (Levy & Caws, 2016). However, some CALL programs
are designed off of software engineering principles: prototyping, acquiring feedback, rapid
testing, and evaluating through direct manipulations help engineers distinguish good and bad
CALL program designs (Handley, 2017). Research suggests that a unified online learning
platform is designed to create authentic learning environments where input is provided by users
as well as instructors/creators (Shadiev, Hwang, & Huang, 2017). CALL programs have evolved
throughout the years from low-interaction to a more gamified experience for users, however.
Now, as more studies emerge specifically on CALL design, companies focus on creating a “fun”
environment for users by transforming exercises into games or a gamified experience (e.g., a
translation exercise where vocabulary advances on the screen as an asteroid and the user must
input the correct translation before the asteroid hits, offering points for each correct answer that
the user can then use to spend in a virtual shop) (Wong, Chen, & Jan, 2012; Golonka, Bowles,
Frank, Richardson, & Freynik, 2014; Huang, Shadiev, Sun, Hwang, & Liu, 2016). While CALL
programs are focusing on shifting overall design construction to an interactive platform for users,
CALL programs are still not unified in design.

This lack of uniformity works in favor of designing Indigenous Language CALL Programs,
however; since CALL programs are not set in their design, this flexibility allows designers to
design a program based on successful Indigenous-language learning methods. Curriculum can be
developed by adapting Indigenous-language learning techniques for a digital space. Designing
CALL programs to be gamified and interactive also works well for Indigenous Language CALL
Programs: Indigenous-language learners have a higher probability of internalizing the language
when they can interact with the language more (Herron, York, Corrie, & Cole, 2006).
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Additionally, after prototyping, obtaining feedback, rapid testing, and evaluating the Indigenous
Language CALL Program’s performance, a unified plan for designing Indigenous Language
CALL Programs can potentially be implemented. This research describes just such a design
process in the next chapter, which is a case study of BLOOM, the first Indigenous Language
CALL Program.

Current scope of CALL
Despite the possibility of Indigenous Language CALL Programs, CALL programs have not been
adapted to support non-commonly-taught languages.2 While a few Indigenous communities have
partnered with organizations to create webapps and mobile apps for their languages (see Kernaia
and Duolingo) and others have had community members develop small programs (such as a
Tohono O’odham vocabulary app developed by Monte Lopez), no one company has produced a
CALL program that can support numerous Indigenous languages and go beyond an introductory
level with the language, let alone a program designed on successful Indigenous-language
learning techniques and methodologies and to meet the needs of the community as a whole.
Indeed, the introductory CALL courses that do exist for Indigenous languages do not attract
many users, are extremely limited in curriculum development (typically relegated to heavy
textual content instead of interactive elements), and can be quite expensive. For example,
Tribalingual offers online courses for six endangered languages which can cost up to £400 per
course and includes written instructions but few media elements. Tribalingual also does not have
a set curriculum that is easily adaptable to other languages, nor do teachers need to have
specialization in language teaching, allowing courses to be developed without many guidelines
2

As this thesis is the initial and only research on the first Indigenous Language CALL Program
(BLOOM), this assertion is disregarding BLOOM’s existence.
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and Indigenous-language learners’ needs in mind. In summary, although some groups have
attempted to create some version of a CALL program for Indigenous languages, an Indigenous
Language CALL Program (i.e., a CALL program developed specifically for Indigenous
languages by using Indigenous-based techniques and focusing on the communal and individual
learners’ needs) has yet to be developed.

Community and context
When working with Indigenous communities, it is imperative to first gain an understanding of
the community as a whole (Crystal, 2000; Grenoble & Whaley, 2006). Ideologies and complex
histories with other communities shed light on how outsiders can work together with Indigenous
communities, what to avoid, and why. Thus, in order for CALL programs to become Indigenous
Language CALL Programs, CALL companies need to first identify the underserved Indigenous
communities, their rich histories, and their unique needs.

Indigenous communities
For the purposes of this thesis, the Indigenous communities in reference are mostly Native
Americans, Alaska Natives, First Nations, and Aboriginal communities, though there are some
references to other global Indigenous populations. These Indigenous communities vary
drastically, from recognition by a dominant government and amount of community members to
who is considered an “authentic” community member and how many speakers of the
community’s language remain (Garroutte, 2003). In today’s era, due to widespread, continental
colonization, Indigenous communities have endured atrocities, including diasporas, wars, and
genocide, and most Indigenous communities live under a dominant culture with a dominant
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language. Usually lacking resources, visibility, and population size, Indigenous communities
have seen attrition within their communities, cultures, and languages. Today, many youth and
marginalized and peripheral Indigenous-identifying individuals face severe hardships when it
comes to identity projection, and too many have turned to destructive means of escape (e.g.,
substance abuse, suicide).

Community needs
While non-profits, organizations, and academics alike have recently begun to address the serious
oppressions that Indigenous communities face on a daily basis, those seeking to help will need to
build trust with the community first and ensure that the community’s needs come first (Amery &
Rigney, 2007; Gerdts, 2010; Rice, 2010; Paton & Eira, 2011). The needs of underserved
Indigenous communities are great, but one aspect that can be directly targeted is language
revitalization. Research shows the benefits of language learning for Indigenous-identifying
persons and for communities as a whole, ranging from strengthening personal and communal
identity (Garroutte, 2003; Nicholas, 2009; Davis, 2015; Walton & O’Leary, 2015; White, 2015)
to reducing suicides (Task Force on Aboriginal Languages and Cultures, 2005; Harrison, 2007;
Whalen, Moss, & Baldwin, 2016). Providing language learning resources for Indigenous
communities, then, is a direct act of empowerment for Indigenous peoples. Not only does access
to the language provide physical health benefits, but also bolsters a sense of pride and strength in
one’s community, especially when Indigenous communities are part of the creation process of
the resources (Compton, 2001). However, while some Indigenous communities employ language
departments, others are in need of organizations (e.g., academic institutions, private and nonprofit linguistic personnel) to provide resources. While linguistic resources will not solve all the
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communal needs, providing Indigenous communities with access to their languages is a good
start in helping meet the needs of these underserved communities.

CALL for Indigenous languages
CALL programs can become a powerful tool to help Indigenous communities reclaim and
revitalize their languages. As mentioned, many Indigenous communities are diasporic with
community members living away from the community. For those who do not have a way to
attend classes or meet regularly with speakers or other learners, CALL programs can give
immediate access to the language. Also, with many languages experiencing attrition at an
alarming rate (see Moseley, 2010; Simons, & Fennig, 2017), interacting with speakers is
becoming more and more difficult, especially for those who lack geographical proximity to a
community of practice. Furthermore, CALL programs provide a platform for languages to be
documented; for languages on all points of the spectrum, CALL programs can be a meaningful
tool for the Indigenous language.

However, current CALL programs have yet to address the linguistic needs of Indigenous
communities. CALL programs are built for commonly-studied languages and designed to teach
users grammar and random vocabulary instead of rich cultural experiences with the language.
Additionally, CALL programs can be expensive, which is helpful for the CALL companies but
not for those who lack resources – in this case, Indigenous communities. CALL programs are
still being developed to meet the needs and desires of the CALL companies, not to empower the
target language’s respective community. Fortunately, though, CALL programs can be modified
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to become Indigenous Language CALL Programs by focusing on how to meet the needs of the
learners and the Indigenous communities.

Learners
Indigenous-language learners’ motivations differ from those of ‘foreign’ language learners,
meaning that CALL programs will need to adapt to the needs of these diverse learners when
developing Indigenous Language CALL Programs (Wiley, Peyton, Christian, Moore, & Liu,
2014). However, though learner motivations differ, designing CALL programs to meet user
motivation when those users are Indigenous-language learners is possible due to CALL’s ability
to easily adapt its programming for users from diverse backgrounds.

CALL learners
As CALL programs are designed for users with all backgrounds who are trying to reach a
fluency level for a commonly-studied language, CALL program users can come from myriad
backgrounds. Due to this, learners also have a variety of reasons for using CALL programs to
reach their fluency goals, whether the CALL program is a part of school curriculum, to learn
specialized vocabulary to perform a work function, or simply to learn how to read, write, speak,
or hear a language for personal reasons (Kukulska-Hulme & Shield, 2008). One of the largest
markets for CALL programs has been and is currently the educational system (Macaro, Handley,
& Walter, 2012; Shadiev, Hwang, & Huang, 2017). All educational levels invest in CALL
programs, from elementary schools to universities. As soon as computers were introduced into
the classroom, schools took advantage of programs declaring educational benefit, such as
language learning. Now, instead of hiring teachers with degrees and native-like fluency, schools
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can instead buy a computer program for students to use for language learning. However, other
individuals use CALL programs for personal reasons, such as for work or simply to learn a new
language out of enjoyment (Kukulska-Hulme & Shield, 2008). With CALL being able to handle
a diverse group of users, users turn to the CALL programs for highly various motivations.

Indigenous language learners
Unlike most CALL students, those who learn Indigenous languages normally do so because they
have a connection to the language, whether it be a heritage tongue or a language spoken natively
in the area in which they live (Davis, 2015; Kickham, 2015). First, Indigenous-language learners
seek to strengthen their identities via language learning (Garroutte, 2003; Nicholas, 2009; Davis,
2015; Kickham, 2015; Walton & O’Leary, 2015; White, 2015). Learners can also be interested in
learning Indigenous languages due to an emotional pull towards the target language’s respective
community (Garrett & Baquedano-López, 2002; Peter, 2014; Kickham, 2015). Furthermore,
language learning for Indigenous-identifying individuals has been proven to strengthen
Indigenous communities as a whole by providing a foundation for community members as well
as upholding traditions, knowledge systems, and worldviews (Task Force on Aboriginal
Languages and Cultures, 2005; Hallett, Wexler, & LaLonde, 2007; Harrison, 2007; Whalen,
Moss, & Baldwin, 2016). While most Indigenous-language learners do not achieve advanced
fluency, individuals are nevertheless motivated to learn, and namely due to a connection to the
language’s respective culture and community.
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Learner motivations
CALL program users have differing motivations than Indigenous-language learners; however,
despite differences in motivation, CALL programs can still support Indigenous-language learners
if the CALL programs are designed with these users in mind.

Grammatical competency
Grammatical competency is the ability to produce language within a grammatical system
according to the rules of the grammar (Chomsky, 1965). More simply stated, it is the ability to
think/speak grammatically “correct.” Envisioning what grammatical competency is, one can
imagine a child repeating a sentence that they heard from an adult. Without understanding what
the adult has said or the context surrounding the sentence, the child has produced a
grammatically sound sentence. What is still lacking, however, is knowledge behind when to
employ the sentence throughout daily life and varying contexts. Grammatical competency is a
strict focus on fluency; those who are linguistically competent in a language need not ever use
the language in real life with speakers.

CALL programs are typically geared towards building grammatical competency. Fluency and
vocabulary memorization are the building blocks of CALL, not cultural knowledge and how to
use the language creatively. While users are learning in authentic contexts, users are not taught
how to work the language into their own identities or how to adapt the language (e.g., with fastspeech, how to create new words). Furthermore, vocabulary and target phrases are normally
presented in random fashions and not in sentences that will actually be used in real-life
situations, such as “the cat is green.” This approach can help the user later on learn how
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construct a grammatically-correct sentence after memorizing enough vocabulary in which to
plug into the sentence, however, this method does not allow the user to leave the CALL program
immediately with useful phrases in which to produce in real-life situations.

Cultural and communicative competency
Unlike grammatical competency which is the ability to reproduce correct grammatical structures
regardless of context, cultural and communicative competency deal with the ability to use
language in a cultural context and situationally (Myers-Scotton, 2006). For Indigenous-language
learners, the latter competencies tend to be more important than the former. Regardless of how
far learners advance into fluency, using the language when possible and in a community of
practice is widely considered to be more important than simply having the ability to build
sentences (Nicholas, 2009; Kickham, 2015; White, 2015). As mentioned above, this is especially
revealed due to the amount of Indigenous-language learners who do not reach fluency and yet
continue to learn.

Adapting CALL
Since CALL programs can adapt for users from a diverse range of backgrounds including
Indigenous-language learners, CALL programs are well suited to adapt to the needs of those
learning Indigenous languages. In order for Indigenous-language learners to find CALL
programs useful, all the CALL program needs to do is make sure that users can gain cultural and
communicative competency instead of just grammatical competency. In reality, CALL should be
able to implement cultural elements into its programs since CALL design and development are
already so adaptable (Kukulska-Hulme & Shield, 2008). By creating curriculum that is centered

30

on cultural knowledge and providing users a way to interact with community members of the
target language, CALL programs can support Indigenous-language learners with their specific
needs. Thus, CALL programs can be used for Indigenous-language learners when built with the
learner’s motivations in mind.

Linguistic structures
Languages naturally differ in how they are linguistically structured. Though some languages are
related to one another or are similar syntactically, morphologically, and/or phonetically, the
majority of the world’s 7,000 languages are extremely different from one another in at least one
linguistic area (Austin, 2008). Furthermore, each language expresses a unique worldview and
traditional knowledge, meaning vocabulary is likely not translated with ease between two
languages. When it comes to Indigenous languages and commonly-studied languages, most
students are not equipped to identify easily the linguistic differences, nuances, and worldviews to
decipher how one language translates to another. Therefore, Indigenous language education must
employ different strategies than Indo-European and/or commonly-studied languages due to their
varying linguistic structures. However, with its flexibility and adaptability in curriculum
development down to an individual level, CALL programs provide a unique and fresh platform
for Indigenous language education.

Language learning
The standard Western approach to teaching commonly-studied languages does not work well
when teaching Indigenous languages. Commonly-studied languages do not follow a similar
linguistic structure as Indigenous languages (see Table 1 below). Indigenous languages and their
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linguistic makeup are richly diverse (Austin, 2008). For example, Cherokee is a polysynthetic
language (Montgomery-Anderson, 2015), which is a language where one full word can include
numerous pieces of important information.3

Typically, the standard Western approach utilized by educational programs and courses designed
for language learners of commonly-studied languages who are native English speakers teach by
showing learners how to break down sentences grammatically (Mellow, 2000). Since commonlystudied languages for native English speakers have a similar linguistic structure to English,
deciphering which words in the target language line up with the English translation proves to be
minimally difficult for the student (Mellow, 2000). Essentially, learners are permitted to first
think about what they want to say in English and then, after doing a straight one-to-one
translation, they will most likely compose a grammatical sentence. Fundamentally, learners using
the standard Western approach are trained to dissect languages, focus purely on vocabulary
instead of unique, cultural meaning, and retain their English worldview instead of adopting the
worldview that the language presents.

In Table 1, note how the Spanish version follows a similar word ordering for the English
sentence, ‘I have a green cat.’ Although the word tengo combines the English I have into one
word and switches the positions of the adjective and the object it modifies, the structure is easy
to follow. In the event that a student would wish to say, ‘I have a green car,’ in Spanish, the
student will likely understand that they would need to substitute the word car in for cat, making

3

For an example of a maximally inflected word (that is, a word that holds as much information as
possible), see Table 2.
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the sentence in Spanish, Tengo un coche/carro verde.4 In Cherokee, however, the straight
translation of, ‘I have a green cat,’ is, ‘Something new, kind of cat I have it something alive.’
Clearly, it is not apparent how one would translate this into English, and is virtually impossible
to get the true meaning. Additionally, the form agikaha will change drastically depending on
who the subject is, what the object is, what the object’s physical makeup is, when the action
occurred, and if the action is complete or not. The word will also change based on the
relationship between the subject and the object. As none of these are changes found in English,
students will not be able to provide straight translations from Cherokee to English.

Table 1 Comparison between English, Spanish, and Cherokee
English

Spanish

Cherokee

‘I have a green cat.’

‘Tengo un gato verde.’

‘Itse iyusdi wesa agikaha.’

I = subj., 1st person sing.

Tengo = sub., 1st person sing
+ present tense verb (I have)

have = present tense verb
a = indefinite article

Itse iyusdi = adjective
(something new, kind of)
wesa = object (cat)

un = indefinite article

green = adjective

gato = object (cat)

cat = object

verde = adjective (green)

agikaha = sub., 1st person
sing. + present tense verb +
object + kind of object (I have
it, something alive)

Further complicating the standard Western approach of teaching languages by straight
translations and dissecting grammar, vocabulary in Indigenous languages can get drastically
more complex than the previous example in Table 1. Table 2 shows how many meaningful
4

Barring any changes in the indefinite article due to a change from masculine to feminine form, which is
actually a change that is acquired later in fluency and not as a beginner.
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components any given word can possess in Cherokee, and example 1 shows a word that uses
each of these components.

Table 2 Maximum Morpheme Order in Cherokee Verbs (Stone, 2012)
(Prepronominal
Prefix(es))

Pronominal
Prefix

(Reflexive or
Middle Voice)

(Incorporated
Noun)

Verb
Root

(Derivationa
l Suffix(es))

Aspectual
Suffix

Example 1 Maximally inflected verb (King, 1975)

jiwakwata:skwalo:staɁnidoɁli
ji-wi-agi-at-asgoli-gwalo-sdan-ido:l-i
IRR-TRN-1B-RFL-head-bump-CAU:CMP-AMB:CMP-MOT
‘If I go about bumping my head at a distant place.’

Imagine, then, a language learner of Cherokee using the standard Western approach of learning
languages. The learner’s task would be to learn the conjugations of the above word to
successfully place new prefixes/suffixes in their slot in order to change the meaning of the
word/sentence. Imagine the learner trying to figure out how to say, ‘If you go about bumping
your head at a distant place,’ or, ‘If he went about bumping his head at a close place.’ In these
examples, the student would need to know which new morphemes to insert into the word as well
as where to place them. However, trying to break apart this word to insert the standard
conjugations proves to be no menial task like it would be for learners of commonly-studied,
linguistically-similar-to-English languages. Furthermore, even if the learner could be successful
in placing the correct morphemes into the word and in the proper slots, the complexity of how to
pronounce the word and use it in real-time increases exponentially. Due to phonological
processes which change the underlying representations of the morphemes, the pronunciation of
the word will be more than difficult to figure out as it will be constantly in flux for each
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(Final
Suffix)

individual morpheme change. Thus, the standard Western approach to language learning puts the
learner of Indigenous languages at a huge disadvantage; truly, for Cherokee and other Native
American languages, the standard, formal approach to language learning will not suffice.

Implications for language learning
In addition to the extreme differences in language learning pedagogies between commonlystudied languages and Indigenous languages, successful language learning resources for
Indigenous languages are scant and often do not meet the needs of the communities (Mellow,
2000; Hale & Hinton, 2001). The few linguistic resources that exist for Indigenous languages
have not yet adapted to the match the goals of Indigenous-language learners, who largely turn to
language learning in the hopes of boosting their connection to community and identities (see the
following section on “Indigenous-language learners” for more information). The standard
Western approach teaches the learner that languages can be devoid of cultural meaning and
relevancy (Cummins, 1998; Ellis, 2008; Burman, 2012). For Indigenous-language learners who
are turning to language learning as a means to gain access to the language’s respective culture,
this standard approach will fall short of meeting the learner’s goals. Furthermore, these learners
are also likely to experience a tremendous amount of difficulty when trying to learn the
Indigenous language because the learner has been conditioned to view language learning in a
way that strips language of emotion – which is a central part of language learning, according to
Swain (2013). Lastly, the learner has also been taught that language is a string of words which
can be dissected. For learners of Indigenous languages, though, they will need a profoundly
deeper experience with language in order to internalize everything that comes with the language
(e.g., culture, worldview) (McLoughlin & Oliver, 2000; Mellow, 2000). Due to the dominant
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nature of the standard Western approach, as well as a general lack of linguistic resources for
Indigenous languages and the resources’ inability to meet the needs of the community and
language learners, Indigenous-language learners are at a disadvantage and will not have their
needs met by the available linguistic resources.

CALL as a solution
CALL programs are not restricted to the standard Western approach to learning languages –
specifically in regards to pedagogy and curriculum development – which make these programs
ideal for Indigenous-language learning. CALL programs can develop courses based on providing
cultural concepts via language, on teaching users how to work with the grammar of the target
language, and on interaction between the user and a community of other learners and even native
speakers, just to name a few. Pedagogical decisions are ultimately pliable for those developing
CALL programs, so if it is known that users need curriculum that focuses on internalizing
specific vocabulary instead of separating morphemes, it is well within range for CALL programs
to design such a program. Furthermore, with the ability to connect users to a greater community
of language learners and speakers, as well as to teach language to develop communicative and
cultural competence (discussed further in the next section), CALL programs can supply
Indigenous-language learners with their desired cultural interaction. Therefore, since CALL
programs are not forced to follow standard Western approaches to language learning, the
programs can be highly beneficial for Indigenous-language learning.
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Pedagogy
CALL programs and Indigenous-language learning methodologies utilize distinct but similar,
overlapping pedagogical theories to inform their creation; because the theories of CALL
compliment those of Indigenous-language learning methodologies and vice versa, uniting the
theories of both programs to efficiently and successfully develop an Indigenous Language CALL
Program is possible.

CALL program pedagogy
CALL programs are built mainly with second language acquisition and software engineering
theories in mind to optimize the user’s learning experience. The major theories informing CALL
design and development are deduction, induction, interactionist theory, authentic contexts,
scalability, and sustainability – all of which can be applied to the development of an Indigenous
Language CALL Program.

Deduction and induction
Curricula developed by the theories of deduction and induction allows language learners of both
commonly-studied and Indigenous languages to find grammatical and phonetic patterns in
languages, which is beneficial for learners as they reproduce language outside of the CALL
program. AbuSeileek and Rabab’ah (2007) define deduction as a process in which language
learners are taught rules and given specific information about language whereas induction is a
process that exposes the language learner to samples of language use from which patterns and
generalizations will emerge. Combined, deduction and induction are meant to supplement one
another in order to get users to understand linguistic patterns so learners can make assumptions
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on how to use the language in a grammatically-correct way. For anyone learning a new language,
whether it is commonly-studied or Indigenous, producing grammatically-correct language is
important, as it allows the learner to demonstrate that they have achieved a level of mastery of or
fluency in the target language.

Interactionist theory
Language learners require feedback from others in order to determine meaning, and although
CALL programs do not provide in-person feedback, the courses doe supply meaningful
interaction between the program and the user. O’Bryan (2008) describes the interactionist theory
of second language acquisition by stating that when learners have opportunities to interact with
others they are more likely to negotiate meaning, adjust their conversational output, and make
connections between form and meaning. For language learners, then, it is important to receive
individualized feedback from others based on the learner’s input. Consequently, CALL programs
should provide opportunities for meaningful communication between the student and the
program (Garrett, 1991; Lambek, 2004; Fukushima, 2006). In CALL programs, meaningful
communication is typically exemplified by how exercises are created and by the output given to
the user from the program; the program gives the user a prompt, the user responds, and
depending on the answer, the program will then respond with praise or a correction and perhaps
an in-depth message on correct usage. Although the CALL program does not provide person-toperson feedback, it does give feedback that creates boundaries for the user which are helpful in
determining meaning. For language learners, receiving feedback is integral in the language
learning process, and CALL users receive the opportunity for feedback via the utilization of the
interactionist theory.
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Authentic contexts
Language learning is maximized in authentic contexts (see Indigenous/minoritized pedagogy
below) and CALL programs strive to design successful authentic environments within the
language course for users. While CALL programs cannot provide real person-to-person
interactions, they can come close (Sims, 2000; Hoven, 2006). Using multimedia (e.g., pictures,
audio, video) makes learning interactive and richer in information for users (Wong, Chen, & Jan,
2012; Golonka, Bowles, Frank, Richardson, & Freynik, 2014; Huang, Shadiev, Sun, Hwang, &
Liu, 2016). Additionally, some CALL programs give users tasks in the real-world in order to
place users in an authentic context outside of the program (Chen & Chang, 2011). Furthermore,
creating authentic contexts for users helps learners develop higher listening comprehension skills
and cultural knowledge (Herron, York, Corrie, & Cole, 2006). Although digital spaces cannot
provide users an exclusively in-person experience, CALL programs can come close by designing
authentic contexts for users which maximize the learner’s internalization of the target language.

Scalability and sustainability
Similar to authentic contexts, the theories of scalability and sustainability are used by CALL
programs in order to make the program relevant and effective long-term, which improves the
overall language learning experience for the user. Scalability specifically refers to the ability of
language learning program to be adapted in a wide variety of contexts, while sustainability is the
ability of the language learning program to remain in use (Clarke-Midura, Dede, Ketelhut,
Nelson, & Bowman, 2006). Scalability and sustainability allow the CALL program to grow and
continue being available so that users with different needs and backgrounds can utilize the CALL
program long-term. As language learning takes a significant amount of time, having continual
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access to a language course is paramount to the learner. Also, users of CALL programs that offer
more contexts for language will advance further in their fluency than other students without extra
contexts. Scalability and sustainability, then, ensure that the CALL program can meet the
language learning needs of the users by constantly building the amount of offered contexts and
keeping the CALL program running long-term.

Indigenous language pedagogy
Research consistently supports the success of conversational techniques for language learners of
Indigenous and minoritized languages. With the success of immersion as bilingual education in
Canada in the 1960s as well as Aotearoa (New Zealand) and Hawai’i’s successful language nest
programs (Hornberger, 2008; Genesee, 2012), this methodology spread to other Indigenous
communities of practice5 looking to revitalize their respective languages. The popularity of
researching the various methodologies that arose due to the language nests cannot go unnoticed;
current research almost exclusively examines methods that are based on interaction in a face-toface setting with a language teacher. Such methods – arguably the most studied and considered
to be the most successful methods – include immersion, master-apprentice, and total-physical
response.

Immersion
The most researched endangered language revitalization method, immersion is modeled after
how humans develop language as babies/children by placing a group of language learners at all
levels of fluency in an environment where only the target language is used (Keskitalo, Määttä, &
Uusiautti, 2014). Regardless of the learners’ proficiencies in the target language, the language
5

“Communities of practice” refers to communities where the language can be found.
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teacher uses the target language exclusively in the lessons. This method trains the learner’s ears
to hear the language, to attach the language to situations and feelings instead of a translation, and
allows the learner to sharpen their listening/speaking abilities instead of reading/writing.
Additionally, immersion is often supplemented by using physical objects in lessons. For
example, if a lesson is about nature vocabulary, the class might be held outside in the
environment of the vocabulary. Students learn vocabulary in context, then, and assign meaning
to words and phrases based on what they sense. Although immersion is not a quick method, nor
is it modeled completely after language nests (Hornberger, 2008),6 the technique is widely
considered to be the most effective for students learning Indigenous languages, in spite of other
challenges the learners face, such as not overtly learning complex grammatical rules and the
target language’s status (Cummins, 1998; Arviso & Holm, 2001; McCarty, 2003).

Master-Apprentice
Another frequently studied Indigenous-language learning program is master-apprentice.
Beginning in the 1990s as a response to the disruption between intergenerational language
transfer, master-apprentice programs assign a learner (the apprentice) to a fluent or near-native
speaker (the master) for one-on-one lessons (Hinton, 2001:217-226; Olawsky, 2013). Using only
the target language, the master spends approximately 40 hours a week with the apprentice in
their homes (Cherokee Nation, 2017). Masters go through their daily lives and use the target
language to explain tasks and activities to the apprentice and to ask the apprentice to help them
(Hinton, 2001:217-226; Cherokee Nation, 2017). For example, a master might take an apprentice
to the kitchen to prepare a meal, and once there, will use only the learner’s target language to
6

In Aotearoa, language nest programs utilize only the target language. While immersion education
elsewhere aims for full lessons in the target language, bilingualism still occurs in the language space (e.g.,
classrooms).
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convey to the apprentice what the master is doing. This method focuses on using the language in
context without written text to teach the apprentice how to use the language situationally. Much
like immersion, master-apprentice methods also take a significant time commitment and do not
produce many speakers (Olawsky, 2013). The Cherokee Nation, for example, has only graduated
two students from their master-apprentice program in two years (Cherokee Nation, 2017).
Regardless, master-apprentice programs are also highly researched in language revitalization
studies.

Total-physical response
The next most-commonly studied Indigenous-language learning methodology is total-physical
response. Along the same lines as the above methods, total-physical response takes immersion
and adds physical movements to the vocabulary that the learners are learning (Asher & Adamski,
1986; Krashen & Terrell, 1988). Usually in a classroom, students are taught phrases by listening
to the phrase and mirroring the motions that the teacher uses. When students repeat the
vocabulary back to the teacher, they also use the physical movements that the teacher has
assigned to the phrases. This way, instead of only using memory recall for words, students can
also have physical movements assigned to words to help them remember the vocabulary.
Additionally, teachers can use hand signals to indicate grammatical elements of words (e.g., first,
second person) so students do not miss out on important grammatical information (Johnson,
2017). While similar enough to immersion to that not all researchers separate the two, totalphysical response is the third highest studied method in language revitalization.
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Learner successes of both pedagogies
Interestingly, the pedagogies employed by both CALL programs and Indigenous languages
receive different results from the users/learners in reaching their goals, with CALL programs
being successful and commonly-studied Indigenous-language learning methodologies not
reaching the same level of success. While studies cannot pinpoint exactly how successful CALL
programs are for users (Burston, 2015), research supports that when users have a positive attitude
towards the CALL program, the users are more likely to perform better in the course
(Mahmoudi, Abdul Samad, & Abdul Razak, 2012; Golonka, Bowles, Frank, Richardson, &
Freynik, 2014; Burston, 2015). Additionally, meta-analyses support that, while research cannot
measure each individual user’s successes, overall, CALL users are successful at meeting their
goals (Lin, 2014; Shadiev, Huang, & Hwang, 2017). However, Indigenous-language
revitalization research reveals that despite “successful” methods being employed across a variety
of communities of practice in North America, these languages have seen little to no growth in
quantity of speakers (see First Peoples Culture Council, 2016; Cherokee Nation, 2017; Peter et
al., 2017). It seems plausible, then, that Indigenous-language learning methodologies should
expand into other, unexplored territories. CALL programs, with their successes for other
languages, could be a magnificent addition to Indigenous-language learning methodologies.

Uniting pedagogy
Although CALL program pedagogy might initially seem to be unrelated to Indigenous-language
learning pedagogy, numerous similarities can be found, supporting the notion that CALL
programs can be adapted by utilizing Indigenous-based research to design and develop the
program into an Indigenous Language CALL Program. First, CALL programs seek to create
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authentic contexts, which is a pillar of in-person language learning techniques. While CALL
programs cannot provide an authentic in-person experience for users, the courses can replicate
via multimedia the feeling that the user is in an authentic environment. Next, CALL programs
are built for long-term language learning, much like in-person language learning methods where
the learner must come back to the language learning space continually. Finally, CALL programs
tailor courses to give feedback to the user so that the user can constantly be adapting their
understanding of the language, which is an important aspect of in-person techniques, as well.
Therefore, the pedagogies driving the development of both CALL programs and Indigenouslanguage learning programs are not conflicting, and, by continuing to use their own theories
while also using the principles found in Indigenous-language learning methodologies, CALL
programs can be adapted into Indigenous Language CALL Programs.

Conclusion
While no research exists outside of this thesis on a CALL program that has shifted into an
Indigenous Language CALL Program, research on both CALL programs and best methods for
Indigenous-language learning suggest that CALL programs can be adapted in order to support
Indigenous languages. While current research on CALL programs is limited to CALL programs
for commonly-studied languages and research on Indigenous-language learning focuses largely
on in-person techniques instead of materials for distance language learners, by uniting research
in both areas, one sees the viability of changing CALL programs into successful Indigenous
Language CALL Programs. As CALL programs are developed and designed for flexibility in all
aspects of building, from curriculum development to allowing users to come from a diverse
range of backgrounds, the programs can be easily formatted to fit the needs of Indigenous-
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language learners. Specifically for geographically displaced Indigenous-language learners who
lack physical access to a community of speakers, a CALL program could be a great solution as it
lets users have spontaneous access to the target language without dependence on time or a reallife language instructor. Furthermore, CALL programs can handle the pedagogical differences
that Indigenous languages require and do not rely on standard Western approaches to language
learning. Lastly, although CALL programs do not provide person-to-person interactions, the
courses can include plenty of opportunities for communal and cultural connections. By analyzing
how theories for CALL programs overlap with Indigenous-language learning theories, it
becomes apparent that CALL programs can be adapted to create a successful Indigenous
Language CALL Program, and the next chapter explores in depth how one organization did
develop an Indigenous Language CALL Program based on the arguments presented in this
chapter.
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CHAPTER 3: Case Study
The Case for BLOOM

Introduction
This chapter provides an in-depth case study of the first Indigenous Language CALL Program, a
web application called BLOOM.7 As BLOOM is the first Indigenous Language CALL Program,
a case study is fitting since no other research exists to frame the arguments and suggestions
posed in this thesis. Covering the building process (including engineering, design, and
curriculum development), the model of dissemination, and the challenges faced in all of these
areas, this case study will show which areas succeeded and failed in meeting company and
community goals. Additionally, this chapter will argue that BLOOM’s approach is better suited
to meet Indigenous communities’ needs because BLOOM was created specifically for
Indigenous languages by carefully considering the needs of both the program users and the
communities of practice that use the language, as well as utilizing this knowledge in order to
develop the first contextualized Indigenous Language CALL Program, which is the main, overall
assertion of this thesis.

Background
Understanding the position of the author and how the author represents the process and provides
space for other perspectives shows just the type of reflexivity/reflection and consideration of
community relations that CALL program developers should themselves employ in designing
language learning programs for Indigenous communities.
7

BLOOM is the name of both the webapp/CALL program and company, and this name is used
interchangeably for both throughout this chapter.

46

Author’s positioning
Before proceeding, the reader must understand the author’s positioning, and in order for the
author to remain faithful to and accurately convey to the reader their role in BLOOM’s creation
and development, this chapter will now switch to being written in first person from the author’s
perspective and experience as a co-founder and the Head of Curriculum of BLOOM. BLOOM
began as a project for an entrepreneurship course by Carey J. Flack and Ryan Capps, the first cofounders who assembled a design and development team (totaling five). I reached co-founder
status once Ryan departed a few months after I joined the team, though I was initially brought on
as a linguistic consultant who later became the curriculum developer. With these roles, I have
had a hand in all aspects of creating BLOOM, which is comprised of three lead departments:
design, development (or engineering), and curriculum. Smaller departments in which I am a
member are administration, financials, and social media. Though I had a few months of having a
smaller role, the majority of my role has been to oversee the main departments, lead and track
their progress, ensure their work constantly aligns with BLOOM’s missions, and make certain
the webapp as a whole helps users achieve learning goals. As mentioned, in addition to my cofounder duties, I am also the Head of Curriculum, meaning I am in charge of developing
BLOOM’s learning methodology (including the structure of curriculum and learning exercises),
creating the entire user flow with a focus on the order of exercises, supplying all media to input
into the course, and designing methods in which to test our users to ascertain how effective our
methodology is. Truly, I have been engulfed in virtually every aspect of BLOOM, from branding
and our output to the entire building process.
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BLOOM’s mission
When I joined BLOOM a few months after its inception, the mission was simply to create a
CALL program that could facilitate advancement in fluency for Indigenous language learners.
While not a terrible mission, furthering fluency is the mission of every other CALL program;
nothing separated BLOOM’s mission from others, and in turn, BLOOM’s curriculum and design
did not easily indicate that BLOOM was specifically an Indigenous Language CALL Program.
After I became the curriculum developer and later a co-founder, we shifted the mission to one of
empowerment for Indigenous and minoritized languages and their respective communities.
When Indigenous and minoritized peoples do not have access to their language, well-being
decreases, community foundations suffer, and suicides increase (Task Force on Aboriginal
Languages and Cultures, 2005; Harrison, 2007; Whalen, Moss, & Baldwin, 2016). BLOOM’s
mission, then, slowly morphed into providing access for Indigenous/minoritized languages and
strengthening these communities by using language.

Another aspect of the mission was not to portray BLOOM as the end-all-be-all for Indigenous
language learning. CALL companies frequently advertise that learners will gain advanced
fluency by solely using their programs; however, with Indigenous languages, learners thrive
when community and cultural interaction is a primary focus of a language program ( Nicholas,
2009; Davis, 2015; Kickham, 2015; Walton & O’Leary, 2015; White, 2015). Therefore,
BLOOM would be marketed as an introductory and intermediate step into the language,
providing learners with the necessary vocabulary and grammatical basics to be able to join a
physical community and comfortably converse with fluent speakers. Another aspect of BLOOM
would be to provide a digital messaging service where community members could interact with
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one another, allowing users to practice the language with others and grow their community
virtually. Thus, BLOOM became a supplement to Indigenous language learning resources, not a
replacement for other language learning resources. In this way, BLOOM separated itself from
other CALL companies and their missions.

General partnership goals
Although most CALL companies do not necessarily need or even seek out partnerships with
linguistic communities in order to build programs, our organization believed (and continues to
believe) that Indigenous and minoritized languages do not belong to us, nor do we have the
rights to create language programs without first collaborating with the communities, nor would
our product be relevant to a community without first knowing the ideologies and linguistic
situation of each of the communities. This belief caused us to reach out to Native Nations;
Indigenous language teachers, leaders, and workers; and satellite groups before developing
courses in their language in order to establish an official partnership.

Not only does BLOOM desire to give the power of creation to the Indigenous community itself,
but to also create relevant courses for each language, which are best decided on by those who are
working intimately with the language already. In order to build a relevant linguistic tool for the
community, we must have knowledge of the community’s situation. Are there fluent or nearfluent speakers left? Who are they, if so? Are the youth learning the language? What ideologies
exist in the community in relation to the language? How does the community feel about writing
their language or having it be accessible via technology? What reclamation/revitalization efforts
have already been tried, and what has worked? These are typical questions that we seek to
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answer before building a course for a community. With these answers, we can determine if our
product is useful and meets the needs of the community, if it will be well-received and by whom,
if it is innovative and different enough from other resources, and what problems we might face
as we build (such as ideologies).

First partnership: Cherokee Nation
BLOOM’s original co-founders decided to partner with the Cherokee Nation first because one of
the co-founders (Carey) is a community member with ties to the language program. This worked
well once I came on board, because I am an enrolled citizen of the Cherokee Nation and also
have deep, personal connections to various individuals working in the Cherokee Nation’s
Language Department. Partnering with the Cherokee Nation allowed us to start with our own
community first, one that we are intimately connected to and in which I have a profound
knowledge of the language situation. Since we already knew what the community needed, what
was already available, how a webapp would be received, and who it would benefit, beginning
with the Cherokee Nation not only made the most sense, but it was truly a great place to start as
we developed our product as it provided us a safe environment to test our product as it
progressed, a luxury that other Nations or communities might not have given us.

The agreement of our partnership was that we would develop all five levels for the Cherokee
Nation’s Master-Apprentice Program. Master-Apprentice revealed that many of their apprentices
did not come into the program with a foundational knowledge of Cherokee, creating higher
tensions and frustration levels which hindered advancement of fluency. The program desired a
tool that apprentices could use before being paired with a master in order to have a novice level
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of grammatical knowledge and vocabulary, and could then maximize their experience with the
master with minimal tension and frustration. In addition to Master-Apprentice, though, the
Cherokee Nation will also be sending out the program to all citizens, including satellite
communities which comprise the majority of the Cherokee Nation.

Developing BLOOM
Each department had their own goals during the development of BLOOM’s first course for
Cherokee. While development worked to implement the technology behind the webapp, design
needed to ensure our visual components were all committed to depicting non-stereotypical
images of Natives and curriculum had to create pedagogy to support Indigenous language
learning with the needs of the community and users in mind. However, though the various
departments had their own goals, each collaborated in order to develop the most complete and
meaningful course possible for the Indigenous Language CALL Program.

Development/engineering
BLOOM’s engineering team’s tasks were consistent throughout the entire development process:
take directives from administration, curriculum, and design on what to build. After BLOOM’s
designer provided wireframes and designs for the various screens needing to be developed (e.g.,
an exercise screen or the log-in page when users return to their course), engineering would work
to develop those screens, as well as fix all bugs. Additionally, engineering worked closely with
curriculum to ensure that the user flow (i.e., the order of every screen that the user would see
from logging on to the course until they exited out) matched what was being developed.
Technologically speaking, BLOOM is a modern, scalable web application built in React.js with a
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Django/SQLite backend and hosted on Amazon Web Services. Therefore, our engineers worked
within these platforms to develop all of the technology used in BLOOM.

Design
The main goal of design is to capture BLOOM’s essence visually. BLOOM’s branding is warm,
inviting, friendly, and simple. The intention was that users would not feel overwhelmed by the
challenging tasks involved in language learning and that they would feel at ease with a program
that is user-friendly and intuitive. Additionally, all designs needed to represent Indigeneity, in
both a contemporary and traditional way. Stereotypes abound in which Natives are portrayed as
solely peoples of the past, existing only as depicted in old Western movies (Williams, 2012).
However, while contemporary Natives can still look and live in traditional ways, they can also be
urbanized, and BLOOM’s mission was to allow room for both without elevating one mode of
living above the other. Therefore, the first designed backgrounds were earth-based with flowers,
trees, and landscapes, and an avatar that would lead the user through the course was designed to
be an Indigenous community member. Design themes (e.g., earth items, avatars) were consistent
across all domains, whether they were in exercises, the user dashboard, or the log-in page.

Naturally, many conversations arose between team members and between BLOOM and the
Cherokee Nation in respect to how the avatar should look. During the design phase, Carey and
myself (both with Native American family) contemplated how to represent Indigeneity in a nonstereotypical way, but also not too modern so that the avatar lost its Indigeneity. Within the
Cherokee Nation, all skin tones, hair types, and manners of dress are represented; there is no set
phenotype and outward appearance to indicate an “authentic” Cherokee across the board. As the
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Cherokee Nation also did not have a preference, we designed the avatar in Figure 1 with a
standard landscape background.

Figure 1 First Exercise Design

Although this avatar and background combination were not awful, they still did not feel right to
the team. After changing background colors to lessen the extreme overload of visual stimulation
and still not feeling comfortable with the design, we decided to try another avatar design. Our
designer set out to design a new avatar after much research and help from other designers and
provided us with the design in Figure 2.
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Figure 2 Second Exercise Design

It became clear at this redesign that we were not getting the Indigenous feel that we were
desperately seeking. Consulting with an Indigenous graphic designer and architect, we discussed
how the brand we were now portraying with this latest design was juvenile, innocent, playful,
childish, and still stereotypical. This consultant conveyed their feelings (which matched ours)
that the design contributed to pan-Indianism, meaning there was nothing about the design that
indicated that the avatar was a part of a specific Indigenous culture. Pan-Indianism is dangerous
because it contributes to the stereotype that there is just one Native American culture. For those
who know that this is a stereotype and that there are hundreds of uniquely diverse cultures within
Native America and Indian Country, pan-Indianism erases the stories and livelihood of these
cultures, relegating them to one story written by the stereotyper (Williams, 2012). Since
BLOOM’s mission is to celebrate the diversity and cultural livelihood of each community we
collaborate with, this last design did not meet BLOOM’s needs nor the needs of the Indigenous
communities.
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We then decided to bring on an Indigenous designer who could create an avatar that was
culturally unique to the community that is represented by the target language of the course. In
this case, our avatar would need to represent clearly the Cherokees. In addition to the avatars,
instead of having a standard landscape background, we would have a simple colored background
that used cultural symbols or depicted a culturally significant landscape for the Indigenous
community. This way, our designs could be easily connected to a specific culture. Our most
current avatar design (shown in Figure 3) is modeled after a traditional Cherokee woman, with
an emphasis on traditional jewelry, hair, and dress, and the background is reminiscent of both
Tahlequah, Oklahoma, where the Cherokee Nation and United Keetoowah Band tribes now
reside, and Cherokee, North Carolina, the traditional lands of the Cherokees where the Eastern
Band of Cherokees still resides, allowing our background to cover both pre-removal and postremoval tribal lands.8

Figure 3 Third Exercise Design

8

Note that as this is the newest version of the avatar and background, none of the examples given in this
thesis have been updated with the design.
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Methodology and curriculum
As no methodology or curriculum existed yet for a CALL program for Indigenous languages, I
was tasked to develop a completely original course of study and system of learning for BLOOM.
Many Indigenous and minoritized communities and language workers expressed interest in
partnering with BLOOM pre-launch, so we had already established early on that we would need
to develop a program that could be easily tailored to a diverse array of languages. With these
facts in mind, I set out to develop BLOOM’s curriculum template.

The original co-founders of BLOOM, Carey Flack and Ryan Capps, already had curriculum
ideas before I was brought into the organization. Cherokee was to be our first course, so our
methodology was structured as a base template but also with Cherokee in mind. Ryan had plotted
in Google Sheets an extensive vocabulary list provided by the Cherokee Nation’s MasterApprentice program. This list included approximately 200 words, mostly on flora and fauna
native to Oklahoma. Envisioning a curriculum of 1,000 words, Ryan asked me to create
categories to separate the vocabulary and to place missing vocabulary into the Google sheet,
such as colors, animals, and nature. I turned to the Swadesh list9 for inspiration on what
vocabulary to include that could be universal, but quickly discovered that the words were not
easily divided into categories. At this point in time, BLOOM’s curriculum mimicked other
CALL programs: random, beginner vocabulary categories with little to no relevancy or cultural
context.

9

Used by linguists for historical-comparative linguistics, the Swadesh list is a short catalogue of
approximately 100 concepts/terms that can be found across most cultures. Example concepts/terms
include ‘I’, ‘you’, ‘heart’, ‘sun’, ‘drink’, ‘eye’, and ‘red.’
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My first task as Head of Curriculum was to rid the curriculum of any vocabulary that could not
be used in everyday speech. Supahan and Supahan (2001) found that using communicationbased instruction works well because it only focuses on relevant terms for language learners. In
reality, how often does the average person talk about a green cat or a basket of mushrooms?
However, most CALL programs (even BLOOM when I joined) focus on these random
vocabulary lists because the words are easy to learn. However, though these vocabulary lists are
easy to learn, my first goal was to find vocabulary deemed as more useful that I could later place
into categories which could be used by other languages regardless of the changing of vocabulary
from course to course.

Thus, I began searching for topics that are spoken about most frequently. Much like the
revitalization of Kaurna,10 my goal was to pinpoint frequently spoken phrases, and once those are
learned, decipher which phrases were the next most-commonly spoken (Amery, 2009). This
method works well because the learner internalizes language that will be used often, so less
phrases are forgotten or are irrelevant to their speaking needs (as evidenced in Supahan &
Supahan, 2001; Amery, 2009). Also, providing common vocabulary helps users identify what
vocabulary they are missing because once users place these words into their lexicon, learners can
see what the next most-commonly spoken phrases are, and so on and so forth. With this
technique in mind, I reflected on what phrases I said most frequently every day regardless of
context, such as greetings and small phrases (such as “thank you”, “you’re welcome”, “how are

10

As Kaurna learners internalized new vocabulary, they would insert Kaurna words into their English
grammar/sentences, producing a hybrid of Kaurna-English. Eventually, once the learners expanded their
Kaurna vocabulary, their English would get used less and less, gradually being replaced entirely by
Kaurna.
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you”). After many revisions, Table 3 became the finalized core curriculum, or, in other words,
the categories in which I placed the above-mentioned phrases.

Table 3 BLOOM’s Core Curriculum

Level 1

Level 2

Level 3

Level 4

Level 5

Greetings

Questions

Health

Numbers

Technology

Goodbyes

Opinions

Community members 1

Time and day

Storytelling

Introductions

Food

Community members 2

Culture

Daily activities

Animals

Earth/nature/weather

Being led by the designed avatar (see the design section above) that serves as a “language
teacher,” users start at Level 1 and make their way down the level’s column from the top skill
(e.g., “greetings”) to the next lower skill. Most levels contain four skills (or subjects) where the
user is exposed to approximately 12 phrases/sentences (so, each level reaches about 48
phrases/sentences). Levels four and five contain less skills; however, these levels still give users
about 48 phrases/sentences in total, meaning users do not learn less in one level than another.

The short version of the user flow (i.e., what the learner experiences as they advance through
each skill and a full level) is as follows, with further explanation and examples in the following
sections:
1. Pre-exercise activity: full conversation with no text. A learner’s first interaction with
each skill is as a conversation between two native speakers that the users must listen to.
This beginning step first has learners listening to audio with no text on screen. The
conversation provides meaningful context as to what the users will be learning.
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2. Pre-exercise activity: broken-down conversation with no text. After a conversation is
initially expressed, the conversation is then broken down into more digestible words,
phrases, and sentences via audio listening exercises, all of which allow the learner to
practice their pronunciation and process more deeply the conversation they just heard.
3. Pre-exercise activity: full conversation and broken down conversation with text. The
learner then goes back over the conversation and each individual word/phrase that
comprises the conversation, but this time with an English translation and a transliteration
or orthographic representation in the target language.
4. Exercises. Then, the learner goes through a series of challenging and unskippable audiobased exercises that reinforce the vocabulary they are learning via repetition and
multimedia, both of which increase learner confidence and success.
5. Repeat steps 1-4. Once these exercises are done, a skill is complete and the learner starts
the process all over again with the next new skill on their dashboard.
6. Final skill check. Finally, after completing roughly 3-4 skills (i.e., an entire level), the
learner must go through a skill check (or test) where the learner has a fluid conversation
with their avatar using the vast vocabulary that the learner has covered throughout
multiple skills. Answers are checked through a chat-bot system that ensures the learner is
correctly reproducing phrases spontaneously and within context.

Pre-exercise activities
Before users go to the exercises, they must first complete a section of activities called “complete
audio intros” and “phrase audio intros.” The complete audio intro is a screen where the avatar
tells the user to only listen to the audio and the user is given audio of a complete conversation.

59

Here, the user’s only task is to listen to the language as it flows; no writing or translations are
given to the user. This serves to help the user begin to recognize the language audibly, regardless
of understanding vocabulary. The point of this is to recreate the feeling of immersion; during
immersion, before learners know the vocabulary, they must first develop the ability to hear the
language. Furthermore, communication-based instruction also works by having learners first hear
the language before understanding it (Supahan & Supahan, 2001). With these Indigenous-based
methods in mind, we designed our pre-exercise activities.

Next, the user is given phrase audio intros (pictured in Figure 4), which breaks down the
conversation into digestible phrases. For each phrase audio intro, users are also given a picture to
associate with the phrase without an English translation. Upon completing this section, users
repeat the complete audio intro (as seen in Figure 5), though this time they are provided with
how to write the conversation in the target language so they can figure out where to parse words.
Next, phrase audio intros follow with the associated picture, how to write the phrase in the target
language, and the closest English translation of the phrase. Additionally, the phrase audio intros
have a hint button next to the check button. Here, users are given the grammatical breakdown of
each word. Placing the grammatical breakdown here is important because it does not require
users to become familiar with the linguistic aspects of the target language, but rather allows users
to view the linguistic data in the event that it would be helpful to the user. By the end of these
activities, users should be well acquainted with the sound of the words, an idea of what the
phrases mean, and how the vocabulary fits into a conversation.
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Figure 4 Phrase Audio Intro Activity (No Text)

Figure 5 Complete Audio Intro Activity (Text)

Exercises
After the activities, BLOOM’s methodology uses various language exercises to engage our users.
Exercises were specifically designed to be able to support the polysynthetic nature of Indigenous
languages; while some exercises are similar to those found in programs for commonly-studied
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languages, all exercises were first tested for their ability to work well with vocabulary that did
not break down into smaller word segments as do agglutinative or isolating languages (which
only have one or a few meaningful elements – or, morphemes – in the word, as opposed to
polysynthetic which could have several to many). Skills also start with phrases with words with
fewer morphemes (such as “gado”, meaning what in Cherokee) before getting larger (such as
“tsunadeloquasdi”, meaning place where they learn or, as usually translated, school).
Additionally, exercises were not designed to break down grammar, though vocabulary was
chosen to show subtle changes (such as “gega” for I go and “hega” for you, one person, go).
However, the drag-and-drop exercise (pictured in Figure 6) was built in the event that users
provided feedback saying they desired to break down grammar. In this exercise, vocabulary
could be broken down by morphemes and ask the user to reconstruct the word/phrase. This
exercise also works well for longer phrases in helping users parse out individual words, such as
“tsunadeloquasdi wigeda”, meaning I went to school.

Other example exercises include multiple choice (where users listen to an audio clip and select
either the meaning in English or the Cherokee transliteration, depending on the prompt), written
translation (where users listen to an audio clip in the target language and write what they hear in
the target language), and a drop menu exercise in which users have three choices in one instance
where only one word is correct (pictured in Figure 7). Another exercise is for users to choose the
image that corresponds to the audio clip. Users go through approximately 40 exercises in order to
internalize each phrase. Figure 8 shows some of the ordering of the exercises on the Google
Sheet that our team uses (this sheet is the user flow for level 1). Finally, each level ends with a
skill check where a learner must have a fluid conversation with their avatar by using the
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vocabulary that has been covered throughout the entire level (answers are checked through a
chat-bot system developed by our engineering team). Skill checks ensure that the learner can
reproduce phrases spontaneously and within context.

Figure 6 Drag-and-drop Exercise

Figure 7 Drop Menu Exercise
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Figure 8 Ordering of Exercises

Challenges
Due to building challenges in design, development, and curriculum, as well as ideological
complications, BLOOM learned how to build more efficiently by setting up an organizational
structure, as well as the importance of being flexible as an organization and a product when
working with different communities as they each come with their own ideologies.

Building challenges
Each main department faced their own challenges during the building process. First, design
struggled with designing non-stereotypical depictions of contemporary Natives, with all designs
contributing to pan-Indianism instead of portraying culturally significant identifiers. On a
grander scale, design consistently failed to convey detailed cultural information. Additionally,
design had trouble making sure the user experience followed BLOOM’s mission. Second,
development faced the challenge of keeping up with changes to design and curriculum. As
BLOOM’s mission adapted, forcing design and curriculum to change, development constantly
had to shift their work, sometimes abandoning projects they had worked on for weeks. Also,
curriculum would receive changes from the Cherokee Nation after completing significant
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portions of the curriculum which would then cause engineering to redo tasks, such as updating
the database. Finally, curriculum endured the most challenges as no program existed yet on
which to base methodology. A great difficulty was creating a tool that was adaptable across
Indigenous languages due to the varying linguistic backgrounds. Another was deciding which
skills were the most relevant; since curriculum only had five levels and could only put the user at
an intermediate level, sacrifices had to be made to skill subjects. Additionally, as BLOOM’s
team had already started before a curriculum developer was hired, curriculum had to consistently
forego many exercises and other important user experience elements (such as self-assessments at
the beginning and ending of each level so users could track their own progress). Mentioned
above, curriculum would also have to constantly redo finished work due to new information or
communal wants coming into the project, meaning curriculum development was rarely efficient.
Clearly, challenges saturated BLOOM as an organization during the entire development process.

However, because of these challenges, our organization has identified many areas in which to
improve for the next language courses. First, our design team must be spearheaded by an
Indigenous-identifying person who understands the intricacies between Indigenous communities.
This will ensure our designs are non-stereotypical and do not contribute to pan-Indianism.
Second, curriculum must be approved by the community before the user flow is created and
engineering begins to work with the curriculum. This will cut down significantly on inefficiency
because curriculum will only be created once all aspects that are needed are acquired by the
community. Last, engineering must focus first on developing new pages, fixing bugs within the
program, and other non-curriculum and non-design elements before switching to specific
curriculum and design elements for each course. This will allow design and curriculum to
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account for unforeseen, late changes without forcing engineering to redo or disregard any of their
work. In the end, implementing these changes due to the challenges will be helpful for BLOOM,
as well as to other CALL programs seeking to develop an Indigenous Language CALL Program.

Ideological complications
With all language work comes complicated ideologies within the community that contribute to
and affect the work being done, and the development of BLOOM proved to be no exception.
BLOOM was met with quite a few ideological complications, for both general building and for
partnering with the Cherokee Nation. Generally speaking, each Indigenous community sets for
themselves who has a right to their respective language. For BLOOM’s partnership with the
Cherokee Nation, this ideology was not as apparent; the language department does not monitor
who learns the language, and there exist a multitude of resources available online for anyone to
peruse. However, other communities are more private with their language and view language
teaching as the community’s responsibility (see White, 2015, for how this idea has manifested
for Mohawk), and BLOOM must always be cognizant of the notion of “linguistic rights.”
Additionally, choosing which individuals in a community to work with in order to gather phrases
for the course proved to be an ideological complication for BLOOM. For communities that do
not have a set language department producing linguistic materials, or for communities who are
divided on who speaks the most “authentic” language, selecting community members to supply
vocabulary becomes a difficult task since it is essentially stating that BLOOM believes that
language to be the most “authentic” and “worthy” to be in a course. An extension of this
complication is deciding how to represent the language in writing; many Indigenous languages
lack an orthography and are completely oral-based (Coulmas, 1999). The Cherokee course did
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not have much of a battle with notions of authenticity and orthography since the Cherokee
Nation has a specific language department that deals with such matters and are not challenged by
the community, and the Cherokee language has its own orthography that has been accepted and
in use for many years. Furthermore, as the partnership was specifically to design a course for the
Master-Apprentice program, BLOOM’s Cherokee course already had a specific community
within a community to satisfy. However, while BLOOM did not experience many ideological
complications during its first partnership with the Cherokee Nation, we recognize that this initial
experience is not generalizable to other communities. It therefore still remains important for
BLOOM and all CALL companies to be mindful of and ensure they are not encroaching upon
these ideologies as they build language courses for Indigenous communities.

Results/discussion
Unlike other CALL programs, BLOOM was developed exclusively for Indigenous communities
by building on Indigenous-based research and to meet the exact needs of the individual language
learners as well as the communities as a whole. Because of BLOOM’s deep foundational
commitment to supporting Indigenous communities and the shift from providing a product for
BLOOM’s benefit to empowering the Indigenous communities via language learning, BLOOM’s
Indigenous Language CALL Program is better equipped to be a meaningful addition to
Indigenous language resources and communities as a whole.

Differences in user needs
As discussed in the previous chapter, the majority of current CALL programs are for commonlystudied languages and are designed to facilitate linguistic competency for users due to the users’
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perceived utility of the language. However, for diasporic, marginalized, and peripheral Nativeidentifying individuals who desire to learn their heritage languages, their motivation lies within
community and cultural connection. Even for other Indigenous language learners who might not
have an ancestral connection to the language’s respective Indigenous community, utility is not a
strong enough factor to push these learners to turn to serious language learning (Peter, 2014).
Therefore, the majority of learners of Indigenous languages do not turn to language learning for
utility, which is what current CALL companies are designing their programs to fulfill. BLOOM,
however, does not operate as other CALL companies do and has designed its program to
contextualize language courses, to bolster community connection, and to provide a platform for
learners to engage in various community and cultural activities through language learning.

Differences in community needs
Community-based approach
Unlike other CALL programs, BLOOM is the first to build courses solely for Indigenous and
minoritized languages. Collaborating directly with Native Nations and communities
throughout the entire building process, BLOOM attempts to create courses that are pertinent
for each individual community based on their unique linguistic needs (McLoughlin & Oliver,
2000; Mellow, 2000). Only developing courses after working closely with language teachers
and community members, BLOOM’s approach ensures each language course is not only
relevant but built specifically by and for the language community. The goal is to empower the
community through language learning – a goal not shared by other CALL programs – not to
simply provide a user with a decontextualized language learning tool.
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Financial accessibility
As CALL programs are currently being used primarily by educational institutions or
businesses who can afford to pay for the courses, most CALL programs are not financially
accessible for the individual user. CALL programs can be expensive for users, costing
anywhere from $20 to $550+ per course; even Tribalingual who offers a few courses for
endangered languages can cost up to £400. BLOOM’s financial model, however, is to provide
a CALL program for free to users. As Native Nations, Indigenous communities, and
individuals interested in language learning are less likely to have funding for courses, and as
BLOOM’s mission is to provide access to Indigenous languages, BLOOM’s financial model
offers free courses for its users – a decision not shared with other CALL companies.

Curriculum development
While other CALL programs have been largely built by utilizing second language acquisition
and software engineering theories, BLOOM has also used Indigenous language revitalization
methodologies coupled with linguistic anthropology theories, defining BLOOM as the first
Indigenous Language CALL Program. Adapting successful conversational aspects of
Indigenous language revitalization methodologies into a virtual world, BLOOM developed its
course in a completely different manner than previous CALL programs. Additionally, where
other CALL programs decontextualize language, BLOOM upholds community and cultural
connection by placing vocabulary in defined contexts and promoting culture in both design
and curriculum. Furthermore, BLOOM’s primary focus is on instilling speaker confidence via
audio-based exercises that center on listening comprehension. Although users do learn how to
read and write, this is secondary to the user’s ability to identify, hear, and speak the language
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themselves in community settings. Due to many Indigenous languages being oral-based,
BLOOM finds this to be the most accessible and effective means of teaching, and research on
language revitalization concurs. In almost all aspects of curriculum development, BLOOM
differs from other CALL programs by consistently placing the focus on the
Indigenous/minoritized community.

Differences in needs in context
All of this case study is to say that it is not simply enough to claim that one can force Indigenous
languages into an already-established CALL program. Companies producing CALL programs
for Indigenous languages must identify as many areas as possible in which the users and the
communities would require adaptations to the program. Rosetta Stone, for example, created a
Navajo course that is not readily accessible for community members nor built with the Diné
language and community in mind and therefore is not viewed as valuable by the community (K.
Joe, personal communication, 2017). Another example, Duolingo, also has similar issues;
although the program allows community members to create courses for themselves, the exercises
offered in the program are based heavily on reading and writing comprehension. For languages
without a writing system – which are the majority of the world’s Indigenous languages
(Coulmas, 1999) – this is not only impossible but does not help users learn how to speak and
listen. Additionally, Duolingo does not offer a way to connect to the language’s respective
community. In summary, the serious companies who have attempted to produce CALL
programs for Indigenous languages have failed both users and communities by not placing
importance on what both need and how to produce a program with those needs on the forefront
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of the building process. From its mission to development, though, BLOOM has placed the needs
of users and Indigenous communities as the basis for its CALL program.

Limitations
However, despite BLOOM’s successes, this case study still has limitations. Currently, BLOOM
has yet to launch a public version of the Cherokee CALL program, ergo, no user feedback data
has been collected. Feedback and views presented in this thesis come from company
communication with the Cherokee Nation’s Master-Apprentice program leads (who all work
under the Cherokee Nation’s Language Department), as well as other professionals (such as
designers, academics, and language work organizations) and anyone who has shown an interest
in BLOOM and who would like to give feedback (such as members of Facebook language
groups). Although the feedback BLOOM has received thus far has helped shape the CALL
program drastically, this topic must be revisited with user feedback in order to answer
definitively and not simply theoretically if users’ language learning needs are met by BLOOM’s
program.

Conclusion
BLOOM is the pioneer for Indigenous Language CALL Programs, and as such, can provide
phenomenal insights into how other CALL companies can develop their programs into
meaningful tools for Indigenous languages. With an approach constantly geared towards meeting
the needs of the community and the users, BLOOM’s Indigenous Language CALL Program is
better suited to be relevant and successful for differing communities of practice. This chapter
specifically examined how BLOOM’s mission to empower Indigenous communities via
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language learning instead of providing a product simply to help the company grow led to a
CALL program built from start to finish with Indigenous communities in mind. From design
creating non-stereotypical images of Indigeneity to curriculum being founded on Indigenousbased research and working as closely with the community as possible, BLOOM’s Indigenous
Language CALL Program was born with the users and Indigenous communities’ needs in mind.
Additionally, BLOOM’s first partner, the Cherokee Nation, gave priceless feedback throughout
the entire development process that has helped shape the overall structure of all aspects of
BLOOM. The next chapter discusses this further, as well as the role that uniting the research
presented in the literature review with the findings of this case study played in the current
direction in which BLOOM is traveling.
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CHAPTER 4: Discussion
Collaboration 101

Introduction
Due to a history of poor relations and intellectual property violations between Indigenous
communities and those who are not members of the communities, companies/organizations
seeking to work with Indigenous communities on language revitalization will need to ensure
their approach is a community-collaborative one. Additionally, CALL companies/organizations
should be prepared to show evidence of motivations behind their work, as well as a true
commitment to the Indigenous community. BLOOM consistently offered to potential
partnerships a look into operations, who was a team member, and other ways in which the
organization engaged in empowering Indigenous communities. Doing so built trust and rapport
by showing BLOOM’s dedication to meeting the needs of the community over the needs of
BLOOM. However, even with the support of Indigenous communities, BLOOM still
experienced a difficult first year of building. Without having guidelines on best ways to develop
an Indigenous Language CALL Program, each department of BLOOM suffered lost resources.
Fortunately, BLOOM’s hardships have made way for the Community-Collaborative Building
Model, which outlines realistic steps CALL companies/organizations can make to streamline the
building process and ensure their product meets the needs of the Indigenous community.
Furthermore, the Community-Collaborative Building Model allows Indigenous communities
complete control over the CALL program for their language, making the model a better approach
by ensuring the program is relevant and meets the needs of the Indigenous community of
practice.
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Discussion
A great need for language resources for Indigenous communities is being felt all over the world.
As questions of identity and what it means to be Indigenous have surfaced more abundantly than
ever, one way those seeking to solidify their Indigenous identities and reconnect with their
communities will do so is by language learning. However, resources are scant and often fail to
meet the needs of learners (Mellow, 2000), especially those who do not readily have access to a
community of practice. CALL programs, with their ability to reach individuals wherever they are
and to connect communities digitally, can be a positive resource. CALL
companies/organizations, though, will need to first learn how to work with and for Indigenous
communities on the communities’ terms. In order to do so, this research recommends using the
Community-Collaborative Building Model, as it fosters a strong partnership with Indigenous
communities while meeting the needs of both individual learners and the communities.

Learners
Due to numerous colonization eras throughout history, Indigenous peoples everywhere have
become scattered. Nowadays, some Indigenous communities have less than half of their
citizens/community members living on communal lands.11 As community members have moved
and adapted to dominant societies (whether out of desire or force), what it means to be an
“authentic Indian” is greatly contested, between Indigenous and non-Indigenous individuals, but
also very much within Indigenous communities (see Garroutte, 2003; Nicholas, 2009; Walton &
O’Leary, 2015; White, 2015). Focusing on Native Americans, while the United States

11

The Cherokee Nation is one such community, which prompted the Nation to create satellite
communities in 22 cities. For more information, see
http://www.cherokee.org/News/Stories/20160606_Cherokee-Nation-keeps-at-large-citizens-connected-in22-cities-nationwide.
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government identifies a Native American as someone registered as a citizen within a federallyrecognized tribe, each Native community sets criteria for enrollment and inclusion.12 Some
communities require a certain blood quantum, which is a system based on government rolls from
the 1800s where a Native would be assigned a certain amount of “Indian blood” depending
largely on phenotype and not genetics (Garroutte, 2003). Other communities allow non-Native
adoptees to be fully integrated into the community (Garroutte, 2003). Others base inclusion on
participation in cultural activities (Garroutte, 2003). Native communities decide for themselves
who to include, but even within communities, there are differing views as to who should be
treated as “authentic.” Since criteria for inclusion is not static, Indigenous-identifying individuals
can be marginalized by members of the community and will live as a peripheral community
member. Factoring in the dire of effects of colonization (mainly, the dispersion), the question of
“what it means to be an authentic Indian” has separated individuals from their communities.

With a resurgence in language revitalization efforts and interest, however, numerous diasporic,
marginalized, and peripheral Indigenous-identifying individuals are turning to language learning
as a means of reconnecting to their heritage (as evidenced in Nicholas, 2009; Davis, 2015;
Kickham, 2015; Walton & O’Leary, 2015; White, 2015). For these learners who comprise a
decent size of the Indigenous population, having access to language resources is paramount;
language learning for Indigenous-identifying individuals is a way of ameliorating identity
discomfort.13 Research supports that learning and performing one’s heritage language is a way of
establishing oneself as an adult in a well-defined and pre-existing community (Garrett &
12

Note that enrollment refers to an official status as a citizen of the Nation. This status is typically
reserved for Native communities that have federal recognition. Inclusion, however, refers to who the
community views as “authentic” or a member of the community regardless of enrollment.
13
Phinney (1993) describes identity discomfort as the feeling that results for a person who views their
identity in a way that is not validated by outsiders.
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Baquedano-López, 2002). As shown with the Choctaw Nation, motivation to learn the heritage
language can stem from an individual’s perceived ethnicity and identity (Kickham, 2015). After
all, speaking one’s heritage language can be a powerful indicator of identity (Nicholas, 2009).
Furthermore, languages are intertwined with their respective culture’s philosophy and
worldview, meaning learning the language would give the language learner deep insights into the
culture’s belief system (Task Force on Aboriginal Languages and Cultures, 2005). Whalen,
Moss, and Baldwin (2016) also support this notion and show how language transmission
reinforces cultural norms and grounds communities. They continue by stating that, although
language alone cannot promote community, it is certainly undeniable that the community
validation received by those who use/perform the language boosts the overall well-being of the
users/performers. Peripheral and marginalized Indigenous-identifying individuals, therefore,
have good reason to turn to heritage language learning and often do.

Developing a working relationship
In this age of technology, a CALL program could be a good solution for these peripheral and
marginalized heritage language learners. However, based on complex relations between
Indigenous communities and outsiders due to outsiders mistreating or abusing the trust of
Indigenous communities, CALL companies will need to build trust and prove to the communities
that they are not simply trying to sell a product, but that they believe in the community’s power
as a whole (Amery & Rigney, 2007; Gerdts, 2010; Rice, 2010; Paton & Eira, 2011). No easy,
quick, or generalizable answer exists for how outsiders can go about establishing good working
relationships with Indigenous communities, but many scholars have found that putting in time
and effort, making sure to constantly follow the directions given by Indigenous communities,
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and putting the Indigenous communities’ needs first are all effective (Dementi-Leonard &
Gilmore, 1999; Charity, 2008; McCarty & Lee, 2014). Each Indigenous community will
ultimately decide who to work with based on their own criteria for what makes them
comfortable, and companies must also respect a community’s decision to not work with the
company by not developing a program in spite of the community’s desire to not pursue a CALL
program. However, CALL companies who do win the support of an Indigenous community can
create a healthy partnership by building trust and focusing first and continually on meeting the
needs of the community.

Uniting pedagogy
When attempting to form a partnership with an Indigenous community, regardless of status as an
insider or outsider, companies should be prepared to provide evidence of claims (e.g., mission
and curriculum development are actually fulfilling community needs). Although two of
BLOOM’s co-founders are Native American, BLOOM is still (at least initially) considered to be
an outside company when coming into Indigenous spaces. BLOOM is discovering that although
having co-founders who are Cherokee (as well as other Native affiliations) absolutely helps with
being viewed as trustworthy within Indian Country, BLOOM’s mission and organizational
structure is what ultimately contributes to successful partnerships. From the organization’s
inception, BLOOM clearly stated to potential Indigenous community partners that BLOOM
would create a product to meet the communities’ needs and only by collaborating directly with
the communities. BLOOM has followed through by consistently interacting with learners,
speakers, language department workers, and elders in as many capacities as possible (e.g., social
media, email, taking language classes). Furthermore, BLOOM took Indigenous-based research
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seriously when developing BLOOM; by analyzing how CALL programs can be adapted to fit the
needs of Indigenous communities instead of the other way around, BLOOM proved to the
community that the organization’s desire was to create a powerful tool that is Indigenous through
and through. Furthermore, BLOOM learned that it is not enough to make claims without
delivering on the promises; BLOOM constantly had to be transparent with potential partners
over how curriculum is developed, who makes up the team, how the mission is met in real life
and not just on paper, and what other work is being done to support Indigenous communities.
Unsurprisingly, communities seem to not be interested in nice abstract ideas, but rather respond
to direct action and consistent proof of claims.

Need for a model
Despite the immense interest expressed by Indigenous communities for BLOOM to develop a
CALL program for their respective languages, BLOOM experienced a difficult first year of
building (both the technology and the Cherokee-specific course). Although the theory behind
how to build the first Indigenous Language CALL Program was in mind14 and certain choices
were tremendously successful (such as choosing appropriate curriculum structures and
instructional methods), the actual execution was severely lacking. Curriculum, design, and
engineering rarely aligned during the first year of building, causing curriculum and design to
constantly change, which then forced engineering to redo much of their work. Precious resources
(both time and money) were wasted as BLOOM scrambled back and forth to launch a product
for the Cherokee Nation.

14

As specific theories pertaining to Indigenous Language CALL Programs did/does not exist, “theory”
here refers to the final amalgamation of CALL theory and research on successful Indigenous language
revitalization methods.
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Due to the inefficient manner in which BLOOM ran, however, the Community-Collaborative
Building Model was born. The Community-Collaborative Building Model allows Indigenous
communities the opportunity to set curriculum (i.e., which vocabulary gets inserted into the
course) and design (i.e., how the culture and community is represented visually), as well as
control user selection (i.e., decide who can have access to the CALL program) and overall
building process (i.e., the CALL company/organization provides a template but the program is
built by the community). Having the community control much of the process not only empowers
and strengthens community pride in the product, but also streamlines the process for the CALL
company/organization. Although it is unfortunate that BLOOM did not have such a model to
follow to potentially save resources, one exists now that will guide the rest of BLOOM’s
processes as building continues and can lead other CALL companies/organizations towards a
more efficient process, as well.

Model for future CALL programs
Based on findings from the case study of BLOOM, the following is a suggested model for what
future CALL companies/organizations can do in order to create and develop successful
Indigenous Language CALL Programs that meet the needs of both the community of practice
and the company/organization. This model gives Indigenous communities a stake in the building
process, giving both the community and the CALL company/organization meaning in the
building process, ensuring that the program will meet the needs of the community and the goals
of the CALL company/organization. The outlined steps below, meant to be followed sequentially
throughout the building process, became BLOOM’s model for how to work with communities
after identifying which steps worked and failed, which ordering of steps would be most efficient
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for program development, what messages were sent by each step, which questions needed to be
answered in order to complete the step, and how the steps were received by the Cherokee Nation,
BLOOM’s first partner.

Model development
The Community-Collaborative Building Model was developed by trial and error in BLOOM’s
first partnership with the Cherokee Nation. BLOOM’s first year of building did not operate as
outlined below, and BLOOM unfortunately lost a lot of time, money, and team morale due to the
inefficiencies of not having a well-thought out model. For example, design was in the middle of
the third avatar redesign when BLOOM was looking to launch. Because of this, BLOOM’s
engineers were unable to develop a non-stereotypical avatar before launch, implying to the first
wave of testers that BLOOM supported stereotypical and non-culturally relevant images of
Indigenous communities in their product. Had the avatar design been set early on, and with the
direct help of the community, BLOOM would have not only had an approved avatar design that
conveyed BLOOM’s commitment to non-stereotypical depictions of Indigenous communities,
but would have relinquished the responsibility of deciding on the avatar to the community. In
short, BLOOM’s misfortune of not having a model during the first year of building has spurred
the creation of the one outlined above.

Disclaimer
Before getting to the model, the reader should first note some important disclaimers. First, CALL
programs are not one-size-fits-all and should not be viewed as such. Language courses which
work for some communities will not automatically work for others. It is the responsibility of the
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CALL companies/organizations to work individually with each Indigenous community to see if a
CALL program is a good solution for the community’s language needs, but the CALL program’s
success for one community does not translate to immediate success for others. Additionally,
CALL programs should not be viewed as a tool to reach advanced fluency. CALL programs
should ideally be used to initially place the learner into the community and culture to continue
their language learning journey within the community and outside of the CALL program. In
short, CALL programs are a supplement, not a replacement. With these disclaimers in mind, the
reader can advance to the model outlined below.

Community-Collaborative Building Model
Step 1: Identify communities, preferably ones in which your company/organization has
connections, that would be interested in a CALL program.

Description
Not every community wants to use technology for language learning, nor will every
community desire to enter into an agreement with an outside company. Before building a
CALL program for an Indigenous language, the company/organization needs to know if
the community is interested and would use such a program.

Questions to ask/answer in this step


Which communities would be interested in a CALL program?



Does anyone working on the CALL program have personal or professional
connections to an Indigenous or minoritized individual/community, and is this
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person able to dialogue with the Indigenous/minoritized individual/community
about the potential of building a CALL program?

Importance of this step
In order to not waste the company/organization’s time, it is important to establish that a
community would want and use a CALL program before developing one. Additionally,
having a tie to the community builds trust faster and shows communities that the
company/organization is seeking to help the community, not to simply sell a product.

Step 2: Talk to community members/language departments about community needs.

Description
Before building, it is imperative to know what the language situation looks like in the
community – who is speaking, where the language is being spoken, and what has already
been created/worked on to reclaim/revitalize the language. The community and language
department (if the community has one) will know this better than anyone since they live
it every day. This is the best place to also broach complex topics such as the community’s
thoughts on intellectual property rights (i.e., who should have access to the language and,
consequently, the program).

Questions to ask/answer in this step


What is the language situation of the community (e.g., who is speaking, where is
the language spoken, what resources have been tried/are in use?)?
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Who makes decisions on creating and disseminating linguistic resources for the
community?

Importance of this step
Knowing the linguistic situation puts the CALL company/organization at an advantage
for developing a highly specialized program for the community’s needs that is not
redundant and will fill gaps in resources. Asking the community about their own needs
also shows that the company/organization is serious about meeting the community’s
needs, which further strengthens the relationship between the company/organization and
community. Furthermore, understanding with whom the community wants to give access
to the program will allow the CALL company to see the scope of the overall program.

Step 3: Set core curriculum with the community.

Description
Not every community has the same resources as others, and not every community has the
same phrases that they deem as most important. At this stage, it is necessary to talk to
speakers/language educators to decide what vocabulary the Indigenous community views
as most important to include in the curriculum, such as culturally relevant paradigms,
metaphors, and knowledge. For example, whereas Diné introductions include clan
designations for all four grandparents, Cherokee introductions do not; each CALL
program that includes introductions, then, will need to be adaptable to what the
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community deems important to include. At this stage, CALL companies should have all
level categories and skill conversations set.

Questions to ask/answer in this step


Which topics are spoken about most frequently in the community (e.g., cultural
events, introductions, stories, daily activities)?



How can those topics be worked into meaningful conversations?



How much new vocabulary should each skill have as the level progresses?

Importance of this step
This ensures the community has complete control over what language gets added into
their course, making the CALL program relevant and building confidence in the users
that what they will learn is community-approved. Additionally, giving the community
complete control over curriculum continues building trust between the
company/organization and the community.

Step 4: Work directly with a native speaker to translate curriculum.

Description
Once curriculum and vocabulary are set, acquiring the translations in the target language
directly from a native speaker is the next step. In order to ensure the language is included
properly and the course flows how it should, native speakers should translate the
curriculum before developing a course around it.
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Questions to ask/answer in this step


Who in the community is willing to provide translations?



How will the community react to this person’s translations (i.e., will the
translations be respected and valued)?

Importance of this step
Since all exercises are dependent on having both the target language and the English
translations, the exercises are structured only after knowing what the community wants to
teach learners. Without having the curriculum in the target language,
companies/organizations cannot supply engineering with a full user flow, meaning
developing will be stalled.

Step 5/6:15 Agree upon avatar and background designs and design wireframes.

Description
Instead of creating one avatar and background design for all languages, the course should
very obviously represent the community. At this point, companies/organizations should
meet with community members to discuss what aspects of their community they would
like to be shown in the design, such as how the avatar should look (e.g., dress, hair style,
skin tone) and what background each page should have (e.g., landscape, simple symbol
design). After gathering feedback, design can also produce wireframes to supply to
15

Both steps labeled 5/6 should be completed simultaneously as they involve different departments with
little overlap.
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engineering, followed by design mock-ups which include specific elements/assets (e.g.,
the avatar).

Questions to ask/answer in this step


How can the community be represented visually?



Who in the community can provide input on how to best represent the
community?



What should be avoided when designing culturally significant backgrounds and
avatars, and what should be included?

Importance of this step
By designing the course and avatar through collaboration, the company/organization
ensures another step of building is carefully considering the importance of culture in the
community and the language. One way to design the avatar might be after a well-known
language teacher in the community, which personalizes the design to showcase the
community, fostering the relationship between the company/organization and the
community as well as the user and the community. Additionally, engineering will need to
see wireframes in order to build the course correctly.16

16

Note that wireframes are more important than mock-ups for engineering since wireframes supply
engineering with all the information needed to build the technology behind the course. Mock-ups mainly
include design assets which can be easily inserted once the technology is developed.
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Step 5/6: Develop the course user flow based on curriculum.

Description
The user flow is the sequencing of exercises. Now that the company/organization has all
the components of curriculum, the curriculum developer can outline exactly what the user
will see on each screen of the webapp, including the order of exercises, which answers
are possible for users to select, which answers are correct, and every piece of information
that engineering needs (e.g., type of exercise, English transliterations, target language
spellings, and media).

Questions to ask/answer in this step


Which exercises will be used?



How can the exercises be ordered in such a way that engages the user?



Which exercises must come before others so that users are learning in
sequence (e.g., multiple choice before written translation)?



Which elements are needed on each screen (e.g., picture and audio for a
Picture Association exercise)?

Importance of this step
This is the final step in curriculum and what engineering will use (coupled with
wireframes provided by design) in order to build the technological background of each
screen of the webapp. At this point, the majority of curriculum’s work will be done and
ready for launch.
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Step 7: Gather audio for the program.

Description
As the courses should be built on audio conversations, companies/organizations will need
help from the community to gather audio recordings to be put into the course. Having an
audio script ready for speakers helps facilitate the process, as well as letting speakers
practice a few times before recording. Additionally, recording a few takes of the script
allows for more options of audio to be put in the course. Lastly, it is obviously important
to have native speakers provide the audio.

Questions to ask/answer in this step


Who in the community is willing to provide audio?



What audio equipment will be used to record (e.g., microphone, mobile phone)?

Importance of this step
Audio is one of the last steps of building since neither curriculum nor design depend on
the actual audio. Engineering will need the audio in order to place it in the course, but
unlike previous steps, the absence of audio does not slow down the entire building
process. Also, having a native speaker supply the audio gives the community another
stake in the process; the course now has a human element in it that can be traced back to
a living individual. This not only boosts the community involvement, but assures the
users that the language they are hearing is from a trusted communal source.
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Step 8: Test the course with the community.

Description
Once all of these pieces are in place, it is time to test the course with the community first
since their feedback will shape what changes are mandatory before going public. With a
focus on ease of use, effectiveness of curriculum, appropriateness of designs, and the
flow of the technology, this test is intended to be used as a gauge for what communities
would like changed before the official launch.

Questions to ask/answer in this step


Who will be the testers?



How will the company gather desired data from the testers (e.g., surveys,
focus groups)?

Importance of this step
The ramifications of going live with a product that has not yet been approved could be
dire for the company/organization. This step allows the company/organization the chance
to not only show their finished (or mostly finished) product, but to also get the
community excited about the tool. After approval of all course elements, both the
company/organization and community should be thrilled to make the course live, and
relations between them should be well established as good and working.
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Step 9: Launch for the public/whoever the community wants to have access to the course.

Description
After collecting data from testing and making the necessary changes, the course should
be ready to have a full launch. This is when the entire course will be ready for the public
or whoever the community decides can have access to their course – remember, not all
communities want their language accessible to the public.

Questions to ask/answer in this step


Does the community want the application to be publically available?



Is there cultural content that needs to be limited by password to certain
subcommunities?



What are the culturally appropriate ways of disseminating the program?



How should the CALL company market the program according to the
needs/desires of the community?

Importance of this step
The product is complete and will now be able to help the company/organization and
community achieve their goal of providing accessible Indigenous language courses.
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Step 10: Continue assessing and adjusting as necessary.

Description
With time, all things change. After launch, it could become apparent that an exercise is
not effective, or the language needs to be broken down a little bit more to help users
internalize vocabulary. Whatever may arise, the company/organization should be
available to fix it so the community can have a tool that constantly fits their needs.

Questions to ask/answer in this step


What are users finding successful and struggling with?



Is there new technology available that could be beneficial to the program as a
whole?



Is the community still satisfied with the program?
o If not, what changes can be implemented?

Importance of this step
Not only does this step ensure that the product continues being relevant, but it shows the
community that the company/organization is serious about its goal to help the community
and not to just sell a product.

Summary of model
In an attempt to ensure that the reader has captured the most important aspects of the above
model, this brief section will summarize the main take-aways provided by the Community-
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Collaborative Building Model – that the model was developed due to BLOOM lacking a model,
curriculum development is the foundation of the program, that community involvement is of the
utmost importance, and that the CALL company/organization’s role should be secondary to the
community’s role in the development process.

Curriculum
As evidenced by the order and amount of steps involving curriculum, curriculum development
should be the primary focus of the building process. Without having set curriculum, engineering
cannot build any of the technology because they are unaware of what to build. The amount of
levels, the skills included in each, the specific vocabulary being input, and the full exercise order
with all pertinent information (such as the correct answers in the target language) are paramount
to engineering’s ability to develop the program. Design also cannot draft any wireframes or
screens until knowing what exercises and screens that curriculum will require. Truly, the entire
program hinges upon successfully completing curriculum first.

Community involvement
It is imperative that the community is involved in every step of the building process, and the
model reflects this by mentioning collaborating and working directly with the Indigenous
community in all ten steps. As the product is specifically for the community, their feedback will
be the most valuable aspect of building for the company/organization. Involving the community
instills confidence in the product; it becomes a tool that the community built for themselves, so
the community can be proud, take ownership, and trust that the product meets their needs and is
to their standards. Ultimately, having the community involved is an act of empowerment,

92

because not only are they in charge of developing their course, but they now have a new tool for
language learning, giving them more control of the path their language takes. Therefore,
community involvement is paramount to the success of the CALL program.

Role of company/organization
As the Indigenous community has a defined role in the building process, so too does the CALL
company/organization. In essence, the company/organization is only supplying a base template
for the community to expand to their needs. While the company/organization provides base
curriculum (e.g., exercises, suggested skill topics), the company/organization takes a secondary
role in the building process, which is the opposite of how current CALL companies operate.
However, since more is at stake for Indigenous languages (e.g., linguistic rights, linguistic
ideologies, language vitality), CALL companies cannot build Indigenous Language CALL
Programs without the explicit consent of the Indigenous community. It is also unlikely that the
CALL company could find enough of the language to include in a program, so in order to be able
to create an Indigenous Language CALL Program, CALL companies need to collaborate directly
with the community of practice anyway. Indeed, when working with Indigenous languages,
CALL companies will be unable to develop products without working closely with an
Indigenous community of practice throughout the entire building process and must cede
development control to allow the Indigenous community to be the primary developer of the
CALL program instead of the CALL company/organization. Doing so provides the benefits of a
working collaboration and a product that furthers the goals of both the Indigenous community
and the CALL company/organization.
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Conclusion
As outsiders have frequently breached trust with Indigenous communities throughout the years,
it becomes no surprise that CALL companies/organizations looking to create Indigenous
Language CALL Programs must first find a way to create a trusting bond with potential
Indigenous partners. Given BLOOM's journey in creating an Indigenous Language CALL
Program, there are ways to nurture such a bond, namely by providing evidence of how the
program is to be built, who is working for the company and why, and what other ways the
company works to empower Indigenous communities. Ultimately, building for Indigenous
language communities means rethinking the relationship with community. As it stands, current
CALL programs do not meet the needs of Indigenous communities. However, as BLOOM
floundered throughout the first year of building, the Community-Collaborative Building Model
was devised in the hopes of streamlining the process for future programs. With a deep focus on
collaborating with the community to meet their needs, the Community-Collaborative Building
Model provides a set of detailed steps for companies/organizations to follow in developing
successful CALL programs for Indigenous communities of practice.
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CHAPTER 5: Conclusion
The Mutuality of Empowerment

Introduction
While CALL programs are a viable option for Indigenous communities seeking to reclaim,
revitalize, document, and maintain their languages, their current state will not suffice. With an
emphasis on teaching decontextualized grammar absent of community involvement, current
CALL programs are designed to support commonly-studied languages by utilizing the standard
Western approach to teaching languages: dissecting the language and conducting straight one-toone translations. This method is not supported in Indigenous language learning pedagogy, which
places heavy importance on in-person conversational techniques (e.g., immersion, masterapprentice). However, CALL programs are foundationally designed to be flexible to the
individual user’s needs and to offer differing curricula per each target language, meaning CALL
programs can indeed shift to become Indigenous Language CALL Programs. By developing
curriculum based on Indigenous pedagogy, allowing users to connect with community, and
teaching language in a cultural context, CALL programs can adapt to the needs of the user, the
community, and those needs in context, and can become successful and meaningful tools to
empower Indigenous communities via language learning.

Summary
CALL programs are positioned to be helpful tools for Indigenous communities who are
revitalizing their languages and for Indigenous-identifying individuals turning to heritage
language learning as a means of connecting to their culture and strengthening their identities.
The adaptability and portability of CALL programs allows the CALL program to adapt to the
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specific needs of the Indigenous community and potential language learners, especially in
regards to creating a program for polysynthetic languages with drastically different grammars
(e.g., different sounds, prefixes and suffixes, and processes for constructing words and
sentences) than commonly-studied languages (which need special pedagogy) and cutting out the
need for learners to find resources to attend in-person classes. Furthermore, CALL programs can
offer authentic contexts and community interaction via technology, meaning learners can have
access to real-world situations, a community of practice, and other learners – all of which are
paramount to the learner’s growth as a speaker and member of their respective Indigenous
community.

Though CALL could be a magnificent resource, current CALL programs are not designed with
Indigenous communities and languages in mind. Most CALL companies who develop courses
for Indigenous languages do not rework their pedagogy to support the unique linguistic
structures of the language. Instead, CALL companies continue employing standard Western
approaches to language learning, which do not meet the needs of Indigenous language learners.
Additionally, as many learners of Indigenous languages are peripheral or marginalized
community members seeking to form a bond with their community via language learning, the
learners’ motivations are typically to build communicative and cultural competency, neither of
which are the main focus of CALL programs, which is to advance grammatical competency.

Most egregiously, Indigenous communities have repeatedly experienced trauma at the hands of
non-Indigenous peoples/companies, from horrific government policies to breaches in intellectual
property violations. For those companies/organizations seeking partnerships with Indigenous
communities to work on language revitalization projects (such as CALL), they will need to
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provide an abundance of evidence showing that the company’s mission is to benefit and
collaborate with the Indigenous community. Specifically for CALL companies, approaching the
building process by utilizing the Community-Collaborative Building Model gives the company
credibility by giving the Indigenous community complete control over development. Not only
does this model foster a good working relationship between the company and community via
collaboration, but it also ensures the creation of a relevant and meaningful tool for the
community’s language revitalization efforts.

Implications
Building an Indigenous Language CALL Program that Indigenous communities support and find
relevant would be a tremendous step towards empowering Indigenous communities by adding on
to language revitalization theory and in practice. As Indigenous and minoritized communities
seek out innovative and fresh ways to preserve, document, revitalize, and teach their languages,
especially in an age of globalization, technological advancements, and continual spreading of
community members, CALL programs will become an important asset. However, the current
state of CALL programs has yet to adapt in such a way where Indigenous and minoritized
languages could be included. Following BLOOM’s example of centering a CALL program
exclusively on Indigenous communities, user needs, and those needs in context, all fields that
claim CALL programs can advance in theory and practice.

Benefits for Indigenous communities
Most importantly, this thesis asserts that developing Indigenous Language CALL Programs can
empower and strengthen Indigenous communities and individuals on a global scale. As
Indigenous-identifying individuals live in urban areas or otherwise away from a community of
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practice, the need to connect with their respective communities is even greater. Identity and wellbeing dwindle for marginalized, peripheral, and distance Indigenous-identifying persons;
however, language learning actively bolsters individual and communal identity and improves
physical and mental well-being. Having access to language, then, is less about learning
vocabulary and more about being in control of one’s history, present, and future in a holistic
way. Language learning for Indigenous communities is an act of decolonization and
empowerment, so having an Indigenous Language CALL Program where individuals can
connect to a community while learning their target language on the learner’s own time allows the
learner and Indigenous community as a whole to reclaim power over their lives.

Benefits for CALL programs
While current CALL programs have a broad range of users and methodologies, this thesis
identifies a new demographic of users and methodologies which have the potential to be
successful. Mostly ignored, Indigenous languages have the power to advance CALL programs’
development, research, and theory since these languages must be taught in a different way than
what current CALL programs offer. Additionally, this thesis gives new purposes for CALL
programs; instead of simply elevating a user to advanced fluency, CALL programs can be altered
to allow users to connect to community via language learning. CALL programs, then, have much
to learn from Indigenous Language CALL Programs, from new motivations for using CALL to
developing innovative exercises and technology to meet the needs of new users and languages.

Benefits for pedagogy
Pedagogical theory and development can see an expansion due to the findings of this thesis,
potentially answering how technology fits into language revitalization, documentation, and
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maintenance of Indigenous languages. Further questions begged by this thesis are, “Are inperson techniques the sole successful technique for Indigenous language learning? Should
pedagogy developers create new materials for distance learners? What would these new
materials look like, and where does technology factor into the creation process?” As of now,
these questions are not being addressed in fields studying pedagogy for endangered languages,
though this thesis argues that these questions must now be asked for the sake of Indigenous
communities experiencing language shift.

Benefits for academic theory
CALL programs do not belong to just one or even a few academic fields, but in reality include
many fields, from computer and software engineering to second language acquisition and
linguistic anthropology. Computer and software engineering can use user motivations to adapt
language lessons, such as by developing a virtual reality program that fully mimics immersion.
Linguistic anthropology can investigate the ways in which identity is brokered through language
learning technology, and how space and place shift when individuals exist in a virtual dimension.
Language revitalization can broaden its research to include methods for diasporic, marginalized,
and peripheral community members instead of solely studying in-person methods. Clearly, this
thesis provides basis for numerous fields and departments to conduct new research in various
capacities.

Conclusion
Heritage language learning for Indigenous individuals and communities holds power. Not only is
language learning a way of strengthening individual and communal identity by bolstering
community engagement, it is active decolonization and community empowerment. Language
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learning is a reclamation of histories, values, and cultural knowledge. The importance of
Indigenous language learning cannot be understated, and yet, language learning resources are
few and far between for some. In this era of diasporic community members, language learning
becomes even more crucial. Digital technology can be a helpful tool for these learners and
Indigenous communities, yet the current scope of CALL programs is lacking. In order for CALL
programs to become a meaningful resource for Indigenous languages, CALL programs must first
adapt to the needs of the users, the Indigenous communities, and those needs in context.

While the case study of BLOOM is a good start to expanding theory and providing a glimpse
into how CALL programs can achieve success as Indigenous Language CALL Programs, more
work must be done. Ideally, more organizations would develop Indigenous Language CALL
Programs for comparison, allowing theory to be solidified via trial and error. Future research
would also ideally reveal if users and communities feel CALL programs are meeting their goals,
as well as which ideologies exist about the use of technology in the communities (which would
be useful to language revitalization efforts). Additionally, insights into how individuals broker
identity in electronic spaces could prove useful to the ever-increasing study of digital identity.
Lastly, a deeper look into the ripple effects caused by heritage language learners learning via
technology could provide magnificent insights into language shift for various communities (e.g.,
if the technology is helping or hindering language growth, how the new speakers are using the
language and how the community perceives the language use). This research is just a glimpse
into the world that CALL could produce for Indigenous communities; in order to better grasp
what could be, more research must be carried out.
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APPENDIX A – BLOOM PDF

The following is a marketing PDF that has been sent to potential partners and community
members seeking more information on BLOOM. The PDF answers a wide variety of preliminary
questions that communities and individuals frequently ask, such as who is BLOOM, what is
BLOOM’s mission, how does BLOOM compare to other programs, and what is BLOOM’s
curriculum.
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