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Abstract
This paper reports methods and results from a
participatory design workshop aimed at evalu-
ating the use of speech synthesis and text-to-
speech for Ojibwe language education. Using
an existing text-to-speech feature as a starting
point, we worked with two groups of Ojibwe
language instructors using a guided trial of the
speech synthesis system and a two hour semi-
structured workshop with the aim of creating
a lesson plan that utilizes text-to-speech. We
highlight the insights from this work, both in
how to design and deliver speech synthesis sys-
tems for Indigenous language education, but
also how to approach and design such a work-
shop to ensure a fruitful discourse.

1 Introduction

Ojibwe is a North American Indigenous language
in the Algonquian family known in different re-
gions as Anishinaabemowin, Nishnaabemwin and
Ojibwemowin. It is spoken in both the US and
Canada, with 25,440 speakers recorded in the 2021
Canadian Census (Statistics Canada, 2023). Colo-
nial policies like the residential school system
aimed to force assimilation through means such as
reduced use of the language and separation of chil-
dren from their families (Truth and Reconciliation
Commission of Canada, 2015). Because of this,
the Ojibwe speaker population is characterized by
a high average age of L1 speakers and a parent gen-
eration who may understand the language but do
not primarily speak it to their children (UNESCO,
2010).

In addition to its effects on language use within
families, the lack of L1 speakers in the current
parent generation also means many instructors of
Ojibwe are as much learners of the language as
they are teachers (Engman and Hermes, 2021). Be-
cause not all families are able to support students’
language learning at home, students rely heavily on
their teachers and peers in the classroom to prac-
tice the language, thus limiting their exposure to

the language in other contexts and environments.
Combined with the unique position of teachers
as teacher-learners, the task of teaching Ojibwe
poses challenges beyond what is typical of second-
language learning.

One way to address this issue is through the
development of synthetic text-to-speech (TTS) sys-
tems which can act as an audio supplement to ex-
isting text-based tools like verb conjugators, dictio-
naries, and phrasebooks (Pine et al., 2024). Cur-
rently, there are 70 Indigenous languages spoken
throughout Canada, but only a handful of exist-
ing TTS systems (e.g. Harrigan et al., 2019; Pine
et al., 2022; Conrad, 2020; Hammerly et al., 2023).
Low-resource languages face challenges in the de-
velopment of TTS due to a limited number of fluent
speakers and these speakers having limited time to
record data for training. Pine et al. (2024) also iden-
tifies challenges in the evaluation of Indigenous
TTS systems—a small L1 population means there
might not be a large enough sample to contribute to
a meaningful and generalizable quantitative evalua-
tion of the synthetic speech system. While efforts
to create TTS systems have been successful, not
much work has been done to investigate how lan-
guage communities are using these TTS systems,
and whether the intended benefits can be enjoyed.

The goal of the current study is therefore to an-
swer the following research questions:

1. What are the strengths and limitations of our
existing Ojibwe TTS feature?

2. What are teachers’ priorities when approach-
ing new tools in educational technology like
TTS?

These questions address the present and the future
of developing TTS for Ojibwe and other Indige-
nous languages. Exploring the strengths and limita-
tions of TTS can help us troubleshoot existing prob-
lems, while understanding teachers’ priorities when



using TTS in their teaching can help researchers
and developers focus their improvements on the
needs of the community. Observing how teachers
interact with unfamiliar technology and understand-
ing the strengths of TTS can give researchers and
developers insight into what the barriers to usage
are currently, and how usage of new technology
can be encouraged in the future.

2 The current Ojibwe Text-to-Speech
Feature

Hammerly et al. (2023) describes the development
of a TTS synthesis system for Border Lakes Ojibwe
that is being deployed on the Anishinaabemodaa
web-based language learning platform produced by
teams at the Seven Generations Education Institute,
SayItFirst, CultureFoundry, and the University of
British Columbia. Only users with “teacher” pro-
files are given access to the TTS feature, delivered
as a standalone webpage independent of the other
learning materials on the platform. The webpage
(Figure 1) includes a text box for users to input text,
a button to generate speech labelled "Speak!", and
an audio clip once the “Speak!” button is clicked.
Users can play the audio clip on the webpage or
download the clip to use in different learning ma-
terials by clicking the three dots next to the audio
clip to reveal a drop down menu.

As detailed in the Hammerly et al. (2023) paper,
this standalone TTS feature was intended for teach-
ers to use to generate audio files that can be sped up,
slowed down or downloaded for offline use. It was
also planned for teachers to be able generate their
own materials and integrate the audio into games
like a flashcard activity. Despite this resource be-
ing available to teachers, surveys and consultation
conducted by CultureFoundry found that teachers
were not using this resource, nor were they aware
of it. We aim to understand why this feature has
not yet seen widespread use on the platform.

3 Participatory Design and Indigenous
Research Methods

Pine et al. (2024) highlighted the need for synthetic
speech systems to be developed through collabo-
ration with their respective language communities
to avoid ethical issues in consent, data collection
and usage. To ensure adequate community engage-
ment and consultation in the development of our
TTS tool, we seek to use participant-centred re-
search methods to facilitate collaboration between

teachers of Ojibwe, researchers and developers.

Participant-centred research methods position
participants as the subject matter expert, a role tra-
ditionally held by the researcher (Zelenko et al.,
2021; Flaskerud and Anderson, 1999). Participa-
tory design (PD) or co-design is most commonly
used in human-computer interaction (HCI) research
as a way for users of computer technology to partic-
ipate in its development, with the goal of aligning
these tools with the practice and beliefs of the users
(Hansen et al., 2019). It is often used to develop
educational technology, inviting students, parents
and teachers to contribute to the design process
(Roschelle et al., 2006; Lin and Van Brummelen,
2021). While co-design focuses on creating and
reporting on a tangible finished product, PD often
requires the reinterpretation of the design outcomes
to understand users’ needs and values (Lim et al.,
2008). Outcomes of PD can include intangible
products like knowledge of current practice, new
practices and visions for the future on top of the
tangible product or prototype (Hansen et al., 2019).

PD research involving Indigenous communities
place a strong emphasis on establishing a warm
and welcoming environment for participants, giv-
ing participants time to build rapport, begin friendly
dialogue, and get to know each other on a per-
sonal level (Parsons et al., 2016). This empha-
sis can be seen in researchers designating a sepa-
rate workshop session for this purpose (Barcham,
2023), or spending considerable preparation time
on building trust before formal data collection be-
gins (Woodward and Marrfurra McTaggart, 2016).
While participant-centred research methods have al-
ways put the spotlight on participants’ voices with
minimal input from the researcher (Zelenko et al.,
2021), Indigenous co-design practices appear to
be characterised by a disproportionately long du-
ration of time dedicated solely to rapport-building,
relative to formal data collection. Additionally, Par-
sons et al. (2016) recommend Indigenous co-design
workshops conform to culturally appropriate ways
of interacting, incorporate traditional practices in
the workshop, and tie research to relevant cultural
priorities.

This study is concerned with the evaluation and
improvement of an EdTech tool, typical of HCI
research, while also understanding the need to be
respectful and sensitive of the cultural context sur-
rounding the development of the tool. We aim to
combine practices from both HCI and Indigenous



Figure 1: Screenshot of current Ojibwe text-to-speech feature on the Anishinaabemodaa platform

PD research to approach the design process as a
vehicle for inquiry rather than simply a means to
create a tangible end product.

4 Method

A single-session participatory design workshop
was conducted with two groups of teachers who use
the Anishinaabemodaa language learning platform
as part of their instruction. Participants first com-
pleted a pre-workshop questionnaire and guided
trial of the TTS feature on the Anishinaabemodaa
language learning platform. The workshop in-
volved the creation of a lesson plan that includes
the use of the TTS feature and aimed to explore the
capabilities and limitations of the feature through
active engagement with it. Each workshop session
lasted approximately two hours. All procedures
were approved by the UBC Office of Research
Ethics.

4.1 Participants
All five teachers who participated in the study have
had contact with CultureFoundry due to their in-
volvement with the Anishinaabemodaa language
learning platform and were recruited through Cul-
tureFoundry’s mailing list. Two workshop sessions
were run, first with a group of three, then a group of
two. The participants were between the ages 25 and
55 and all participants were female. Their years
of experience with Ojibwe ranged from two to 51,
while their years of experience teaching Ojibwe
ranged from one to eight. Participants were lo-
cated in Northwestern Ontario, the Greater Toronto
Area and Wisconsin. All participants considered
themselves learners as well as teachers of the lan-
guage, and were encouraged to draw from their
unique teacher-learner perspective throughout the

workshop. The participants were grouped by their
availability to participate in the workshop, and the
group size was limited to three participants to en-
sure enough opportunity for everyone’s ideas to be
heard. Participants were paid CAD $50 per hour
for their time.

4.2 Materials

4.2.1 Pre-Workshop Materials
The pre-workshop questionnaire (see Appendix A
for the full set of questions) was hosted on Qualtrics
and consisted of five parts: (1) a consent form, (2)
a demographic questionnaire, (3) a guided trial
of the TTS feature, (4) a general user-experience
questionnaire and (5) a brainstorm area for partic-
ipants to write down initial ideas they might have
for the lesson planning activity in the workshop.
The questionnaire was sent to participants prior to
the workshop.

The guided trial of the TTS feature consisted of
six tasks, each task prompted participants to enter
a different type of text input into the TTS feature
and share their first impressions. The types of text
input include: (1) one word, (2) one sentence, (3)
one paragraph, (4) one question, (5) sentences that
convey different emotions, and (6) any other text
input they would like to try.

Each task was structured in the same way: the
participants were first prompted to try entering one
type of text into the TTS feature, then, they were to
type out the text input they chose, listen to the syn-
thetic speech output generated by the TTS feature,
and rate how accurate, natural and contextually ap-
propriate the speech sounded on four-point Likert
scales. In the final two tasks, participants had the
option to try out additional phrases, sentences or
paragraphs and report their thoughts in more detail



in an open-ended text box. The purpose of this
guided trial was to ensure participants had inter-
acted with the TTS feature in a meaningful way,
and had an opportunity to discover the capabilities
and limitations of the TTS feature on their own
terms prior to involvement from other participants
and the researchers.

4.2.2 Workshop Materials
The workshop was hosted on Zoom and the White-
board feature was used for collaboration between
participants. The Whiteboard was set up prior to
the session with four different areas (Figure 2),
moving from one area to the next as the workshop
progresses. The first is a brainstorm area framed by
a white square where participants can add “sticky
notes” with their ideas on how to incorporate the
TTS feature into a lesson or resource. Prior to the
workshop, sticky notes with ideas that were previ-
ously suggested in the brainstorm portion of the
pre-workshop activity were placed onto the brain-
storm area on the Whiteboard. The second is the
sorting area which included three rectangles la-
belled “Let’s discuss this!”, “Maybe discuss these
if we have time” and “Save for another day”. Par-
ticipants were expected to move their sticky notes
and sort each idea into one of these three boxes.
The third area included three examples of built-
in templates that can be used for lesson planning.
There are many templates to choose from on Zoom
Whiteboard, this sample template area was meant
to give suggestions but not limit what participants
eventually chose to use in lesson planning. The
fourth area was the lesson planning area, used to
create the lesson plan or resource together to reach
a final product.

To guide participants through the introduction
and discussions, a PowerPoint presentation with a
progress bar was created. The same progress bar
was included on the Zoom Whiteboard.

4.3 Workshop Design

The two-hour long workshop sessions were
planned as described below, but we were flexible
with our approach and did not follow it strictly.
Changes in plans are addressed in Section 8, and
full details of workshop plans, design, goals and
time management are included in Appendix B.

Each workshop started with a Welcome presen-
tation and self-introduction activity to help partic-
ipants warm up and build rapport. This was fol-
lowed by a brainstorm task for participants to share

their ideas on how to incorporate the TTS feature
into a lesson plan. Sorting tasks were planned for
participants to parse through these ideas but these
tasks were skipped, and participants directly identi-
fied one idea to develop further. This led into the
design of a full lesson plan from the idea that was
chosen and wrapped up with a workshop debrief
and reflection.

5 Workshop Products

Through workshop discussions and activities, par-
ticipants in the two workshop sessions created the
following lesson plans to incorporate the TTS fea-
ture into their teaching.

Group 1 designed a make-your-own phrasebook
activity where students would create their own
customizable digital phrasebook. Teachers would
model to students how to add new phrases they
come across in daily life to the digital phrasebook
in text and audio form and encourage usage of this
phrasebook outside the classroom. The audio clip
would be created with the TTS feature. The full
lesson plan and additional ideas from Group 1 are
included in Appendix C.

Group 2 designed a make-your-own flashcards
activity. Teachers would model to students how
to create digital flashcards. Students are meant
to listen to audio clips of target words or phrases
repeatedly and practice their pronunciation at home.
When ready, they can record themselves saying
these words and phrases, and embed the audio clips
onto the flashcards. This activity can double as an
oral assessment. The full lesson plan and additional
ideas from Group 2 are included in Appendix D.

6 Synthetic Voice Quality

The pre-workshop questionnaire revealed a number
of interesting results. There is a consensus between
participants that while the TTS feature does not
produce speech that sounds contextually appropri-
ate the pronunciation of specific words and phrases
are accurate. Pre-workshop questions on whether
participants believed the synthetic speech sounded
accurate received 11 responses rated "Strongly
Agree", 8 rated "Agree" and 1 rated "Disagree"
(See Appendix A for full results). Participant 4
further highlighted in a questionnaire response: "I
tried the glottal sounds and a few other different
sounds we have that are unique (different from En-
glish) [. . . ] and all were pronounced correctly."
In regards to the TTS system’s ability to differ-



Figure 2: Zoom Whiteboard set up including a progress bar, brainstorm area, sorting area and lesson planning area

entiate between similar sounds, Participant 4 also
suggested in a questionnaire response that the TTS
feature would be a good tool to demonstrate how
misspelling leads to a change in morphemes and
results in words that look similar but are different
in meaning. They give the example of the first per-
son suffix -yaan versus the second person suffix
-yan, which differ only in vowel length, so are fre-
quently confused. This accuracy makes it possible
for students to use the TTS feature as a secondary
resource for speaking and listening practice. Stu-
dents need as many reference points for the lan-
guage as they can get and it is important for them
to "hear a voice other than [their teachers’]" (Par-
ticipant 2). However, because the synthetic speech
lacks natural rhythm and tone modulation (Partici-
pant 5 on questionnaire), the feature is better used
for pronunciation practice than conversation prac-
tice.

7 Teachers’ Priorities

We identify four priorities based on direct feed-
back on the TTS feature and language learning plat-
form provided by participants on the pre-workshop
Qualtrics questionnaire, workshop discussions, par-
ticipants’ approach to the lesson planning task and
additional responses to personal reflection ques-
tions.

7.1 Representation

Participants appreciated that the TTS feature and
the synthetic speech used across the online learning
platform ‘can allow students to hear the language
from a voice other than [theirs]’ (Participant 2) be-
cause a lot of their students come from families
who do not speak the language at home, remark-
ing that ‘even though it is synthetic it does sound
spot on’ (Participant 4). However, when asked how
to make the feature more culturally relevant to its
potential users, participants across both workshops

suggested the inclusion of different voice options,
as there is currently only one voice of a middle-
aged male behind the synthetic speech output. Par-
ticipants highlighted the importance of having a
female voice on the feature:

• ‘It is important for kids to hear female voices
and know that men aren’t the only speakers
[of Ojibwe], there are great female speakers
out there as well.’ (P4)

• ‘There might be some trauma with men, so if
they have a voice they felt comfortable with,
that might be [a good] option as well.’ (P5)

Choice and autonomy are key to recovery from
trauma related to gender-based violence (Elliott
et al., 2005), and having the option of a female
synthetic voice would support that.

The importance of having a younger voice on
the feature was also highlighted:

• ‘It would be amazing for young folks to hear
the language spoken accurately by a young
sounding speaker, not necessarily culturally
relevant but definitely more relevant to young
people.’ (P3)

• ‘My kids know on fun days I play TV
shows dubbed over in Anishinaabemowin like
Spongebob or Scooby Doo, and they always
think it’s hilarious that the voices are much
older than the characters they are portraying.
In high school we talk about why that is, and
it’s obviously a serious concern that so many
of our fluent speakers are getting so old.’ (P2)

• ‘A kid voice would be more engaging, espe-
cially since there is only one voice on the
language learning platform’ (P2)

Finally, participants suggested synthetic speech
as a means to preserve the voices of elders, say-
ing, ‘We’re losing our elders and we will lose their



voices as well’ (P5). Participant 5 gave the exam-
ple of a feature on the Ojibwe People’s Dictionary
which allows you to choose between voices of dif-
ferent elders when playing recordings of words by
clicking on the elder’s initials, as a great way to
add more voice options and pay tribute to important
members of the community.

7.2 Accessibility

Participants’ concern with access was three-fold:
the TTS feature should be more accessible on the
app, the interface should include accessible lan-
guage and user-friendly buttons, and there was gen-
eral concern for access to technology in rural areas.

Currently, the TTS feature is only made available
to teachers and it takes four clicks to reach the inter-
face from the home page. Furthermore, awareness
of the feature among teachers is limited. Partici-
pants expressed that it was through this workshop
that they first heard of the feature. Just knowing
that the feature is available and understanding what
it is for would be huge steps in increasing access
and usage. Additionally, specific parts of the TTS
feature like the download, slow down and speed
up functions are hard to locate. Participants appre-
ciated these functions when told about them, but
crucially needed to be told explicitly about their
existence and where to access them.

When asked to complete a guided TTS trial in
their own time prior to the workshop, participants
reflected that there was a learning curve and using
the TTS feature was not an intuitive experience.
There is a button on the TTS interface labelled
“Speak!” under the text box to indicate that the user
is telling the TTS program to speak, but several par-
ticipants thought this was an instruction for them
to speak to the TTS feature and record their own
voice. Participant 2 suggested this label should be
replaced with the phrase “Generate Speech” which
is more straightforward and tells users exactly what
the button does. In trying to avoid technical lan-
guage or jargon to make tools more user-friendly,
the actual meaning of the instruction might be lost
and have the opposite effect to the accessibility that
word choice was intended to achieve.

Brief interactions with the TTS feature before
the workshop already revealed several barriers to
access. Participants who worked in rural school
districts brought up barriers to access in terms of
internet connection and access to a device at home
as an additional hurdle. This makes it difficult for

students to access the benefits of using the TTS fea-
ture at home, such as aiding in independent study
and practicing the language in private. Along with
the lack of exposure to devices at home comes with
an unfamiliarity towards educational technology in
general, meaning the learning curve for these stu-
dents would be steeper than those who have been
using all sorts of technology in their learning across
different subjects. Certain rural school districts
limit access to the online platform to only high
school students because the technology is too hard
to use, thus widening the gap in access to Ojibwe
language learning resources between students in
rural and urban school districts.

Because access to internet is an issue, Partici-
pants 4 and 5 particularly expressed their apprecia-
tion for the download function of the TTS feature,
as it can be used to create offline multimodal re-
sources.

7.3 Encouraging Language Usage

Encouraging usage of the Ojibwe language itself as
well as the resources for language learning emerged
as a priority for teachers. Participant 3 approached
her teaching based on the idea that “The only wrong
way to speak your language is to not speak it at
all." This means getting students to engage with
the language as much as possible regardless of how
accurate or “good” they are. Participants liked
that the TTS feature offers students a chance to
practice their pronunciation independently at home
by listening to the audio clips and copying the
sounds. This is especially key as some students’
families do not speak the language, and they rely on
their teacher and lesson time to practice interactive
language-use.

Another barrier to increasing language-use is stu-
dents getting self-conscious. Participant 5 offers
students the option to take their oral assessments
or activities to a private room to complete indepen-
dently, which does help students feel more comfort-
able, but might not be conducive to the maximized
language exposure needed for effective language
acquisition (Matusevych et al., 2017). The TTS
feature can help these students gain exposure to
the language without opening themselves up to the
social anxiety of speaking to a figure of authority
like a teacher, elder, or older family member.

In the lesson plans created by both groups, the
first part of the lessons involved the teacher directly
modelling how to use the technology. This suggests



the first barrier teachers and students face when be-
ing introduced to new tools is always the simple
question of "How do I use this?" Following ini-
tial instruction, participants across both workshops
had a plan for encouraging habitual usage of the re-
source built into their lesson plans. The participants
in the first workshop session included a plan to add
their phrasebook to the class’ daily routine. Par-
ticipant 3 suggested incorporating this phrasebook
into her class’ existing word-of-the-day routine—
asking students to record these phrases and words
in their phrasebook, while also reminding them to
use the phrasebook throughout the day. Both the
phrasebook and flashcard activities were designed
in a way that allows students to continuously add
to the resources created, with the goal of helping
students build the habit of language learning in
their day-to-day lives, outside of school, creating
"a living document of [the students’] learning" (P2).
These considerations are in line with Indigenous
views that learning is “a life-long, self-directed
process of experiencing, processing and reshaping
existing knowledge,” (English, 2008), without the
distinction between adult-learning and K-12 educa-
tion typical of Western conventions. The priority of
encouraging language-use is perhaps a reflection of
cultural values held by teachers of Ojibwe, as well
as a desire to document and revitalize the language.

Encouraging language usage means involving
families and community members so students can
practice the language in different contexts. Both
workshop products included an element of allow-
ing students to take their work home and show their
parents as a way to help parents learn the language
alongside their children. The phrasebook or flash-
cards created can be as much a resource for parents
as it is for students, and students are encouraged to
continually add to these resources outside of school,
which can be a bonding activity for families.

Participant 2 also mentioned how other teachers
in her school who do not speak or teach Ojibwe
have expressed the desire to learn a few words in
Ojibwe to use with the students so they can hear the
language from more people and in more contexts.
Participant 2 suggested that the TTS feature would
be a great resource for these teachers to practice
and look up the pronunciation of certain words
they had forgotten, making it easier for them to be
a part of the community. This benefit can also be
extended to teacher-learners of Ojibwe who are not
completely fluent in the language.

7.4 Inclusion

The inclusive education framework Universal De-
sign for Learning (UDL; CAST 2024) encourages
teachers to create multimodal resources that offer
multiple means of representation so students with
a range of needs can access the same lesson in dif-
ferent ways. For instance, an audio clip next to a
chunk of text would help students who have dif-
ficulty reading understand the content and having
both modalities would be helpful for all L2 learners
regardless of their needs. Participant 1 said teach-
ers are "constantly recording [themselves] to create
materials" for their classes, and Participant 5 was
delighted to find out about the download button,
commenting, "I know what I’ll be playing with this
evening!" The download function of the TTS fea-
ture makes something that teachers were already
doing more convenient, so it is easy for them to
integrate this standalone feature into their existing
teaching practices.

Multimodality was heavily considered in the de-
sign of the first group’s lesson plan, not only in the
inclusion of both audio and text, but also in adding
cross-curricular elements like having students cre-
ate a customized background for their phrasebook
so the phrasebook feels like their own or a themed
background to match the content. Participant 2
suggested that a student interested in basketball
phrases can decorate their page with basketball
drawings. Participants prioritized offering students
a comprehensive learning experience that does not
stop at the text and the language itself, and can ben-
efit a range of students who might prefer to learn
in different ways.

UDL (CAST, 2024) also calls for multiple means
of expression, meaning teachers should offer dif-
ferent assessment pathways for the same content
to cater to diverse needs. Participants in the second
workshop session highlighted challenges faced by
teachers in providing accommodations and modifi-
cations for students in a school subject lacking in
standard resources and practices, especially since
creating custom materials adds to teachers’ work-
load. Efforts to differentiate are often covert, de-
signed so students are unaware of it. For one mod-
ule, Participant 4 offered three different modes of
assessment, one of which was a Kahoot quiz that
appeared to be a lighthearted and interactive ac-
tivity for the whole class, but actually assessed
students who struggled with plain text. Such con-
siderations were apparent in this group’s lesson



plan, which involved students creating multimodal
flashcards with text and audio clips of students’
own voice recordings made after practicing pronun-
ciation with the TTS feature. This activity offers
teachers the opportunity to assess students orally,
while also being a hands-on activity students can
enjoy without feeling like they are being assessed.

There is a need to differentiate because a number
of students struggle with language learning, even
with English. Participants 4 and 5 raised concern
about Ojibwe being the harder language, and hav-
ing to learn it as L2 when students’ L1 English
abilities are not up to grade level is particularly
challenging. For these students, the greatest barrier
to using the TTS feature is in the feature’s adher-
ence to the standard Double Vowel orthography,
which they report is not taught in certain school dis-
tricts. This indicates a broader problem of literacy
in Ojibwe and English, rather than an issue with
the TTS feature design per se. However, the TTS
itself can be a useful tool for those struggling to
read a given text, since students could use the TTS
feature to listen while reading along to a passage to
aid in their comprehension. Participant 5 wrote in
a questionnaire response, “I would think many stu-
dents who are not strong in English language will
have difficulty as they would also not have a strong
grasp of Ojibwe words. The words need to be in
front of them to be able to type it in properly and be
able to identify the word. Without having the prop-
erly spelled words in front of you, if you misspell
the word, [the TTS feature] does not correct it.”
Moving forward, one direction for our work could
be to integrate a spell-checking mechanism into the
TTS input, which could correct deviations from the
standard orthography. We could also explore the
possibility of expanding to other writing systems
in the language such as syllabics.

8 Lessons Learned

8.1 Building trust and rapport is as much a
priority as meeting the aims of the study

The emphasis on rapport and trust building in In-
digenous participatory design research is reflected
in our flexible approach to the workshop design—
not intentionally allotting too much time to un-
structured chatting in our plans, but allowing con-
versations to run as long as participants felt com-
fortable doing so. In line with practices in other
EdTech participatory design workshops (Lin and
Van Brummelen, 2021), the first workshop session

we held started with a formal welcome presenta-
tion where the goal of our research was discussed,
so participants and researchers were on the same
page. Participants listened with their microphones
muted throughout the presentation, until they were
prompted to introduce themselves. There were
questions on a PowerPoint presentation slide pro-
viding suggestions to guide their introductions, and
the facilitator introduced herself with those same
questions first to give participants time to prepare.
These questions included a mix of personal, pro-
fessional and lighthearted, fun questions. For a
more reserved group like this one, having these
questions might help participants warm up without
overwhelming them.

In the second workshop session, despite never
having met, the participants dove into an open dis-
cussion on the challenges faced by teachers in their
communities before the formal welcome presen-
tation. Insights shared in this unstructured time
were incredibly valuable, and we believe that un-
prompted comments gave the best representation
teachers’ priorities. This went on for over 30 min-
utes before the workshop started as planned.

The rapport-building portions of these two ses-
sions of the workshop went differently, yet both
were beneficial for their respective groups and fit
the personalities of the participants. It is important
for researchers to anticipate and hold space for both
possibilities. Helping participants balance open-
endedness and freedom to speak with the pressure
of having to come up with new ideas on the spot is
the facilitator’s job during the workshop and should
be heavily considered in workshop plans as well.

In addition to prioritizing rapport-building, Par-
ticipant 1 reflected that simple yet explicit mention
that "This is a safe space," was already helpful in
making her feel more comfortable. Encouragement
and positive feedback throughout the workshop can
also contribute to this welcoming environment, but
feedback should be kept non-specific so as to not
influence participants’ opinions.

The benefits of rapport-building and interactive
workshops can be seen in our study. Culture-
Foundry regularly solicits feedback on the Anishi-
naabemodaa language-learning platform, but this
workshop process has helped teachers generate new
ideas on how the platform can be improved. The
participants in this TTS-focused study had lots of
additional ideas for the language-learning platform
in general, which suggests the collaborative inquiry



done in this study can be further extended to other
EdTech tools and platforms in the future.

8.2 Role reversal in researcher-participant
dynamics

The role reversal between researchers and partici-
pants in participant-centered research design means
researchers can afford to be more flexible in their
study design.

Researchers are trained to be precise in their
methods, focusing on sensitivity and validity in
their experimental design in order to elicit a mean-
ingful outcome in data analysis (Lipsey and Hurley,
2009). Along with this mindset comes research
anxiety, referring to how researchers can feel pres-
sured throughout the research process to design
methods, collect data and analyze results in a way
that is publishable (Cooper et al., 2023).

In the case of the current study, we had discus-
sion questions prepared for the workshop debrief
and reflection as a way to guide the conversation
towards being relevant to our research questions.
However, in the second workshop, the participants
started speaking freely, independent of any input
from the facilitator, and had already addressed the
research questions before the workshop formally
started. In addition, we had designed a sorting task
to prompt participants to consider and explain their
decision-making in greater depth. Both groups
opted not to participate in the sorting task and
moved straight to choosing an idea to further de-
velop. Because of how willing participants were to
share their thoughts and expertise without prompt-
ing, the sorting task likely would not have added
any more depth to the conversation. In retrospect,
the inclusion of this task was intended as a way
for researchers to feel confident in the richness of
the data collected. Unlike most scientific research,
changing the methods and being flexible did not
impact the quality of the data in this study. Teach-
ers who are passionate about their work will tell
you what their priorities are without prompting.

In research where the participants are consulted
for their expertise, researchers should approach the
design in an exploratory manner, which might go
against their training but will ultimately be reward-
ing. While helping participants feel as though they
can trust the researchers is key to effective collab-
oration, here, we see how that trust can go both
ways.

9 Conclusion

The goal of this study was to understand the priori-
ties of teacher-learners of Ojibwe when approach-
ing new tools in EdTech like this text-to-speech
feature, and this was achieved through the pre-
workshop activity, the workshop itself, lesson plans
generated, and post-workshop interview. Partici-
pants cared about how well the synthetic speech
represented their community, how easily the fea-
ture can be accessed, how they can encourage their
students to use the language and the tools available,
as well as how the TTS feature can be used to aid
in inclusion.

We were also interested in the strengths and lim-
itations of our existing Ojibwe TTS feature for the
purpose of improving it for its users. Feedback
provided by teacher-learner participants exposed
gaps between what developers of the online plat-
form and teachers understand as “accessible”. This
highlights where more work needs to be done in
consultation of teachers or users of new digital
tools in order to better serve the community. Addi-
tionally, an area in which representation is lacking
on the online platform was revealed in our use of
a single synthetic voice. However, there is great
potential in how the TTS feature can be improved
and used. It is possible to use synthetic speech as a
document of the different voices in the community.
The feature can also be useful in its ability to help
teachers create multimodal resources conveniently
and involve more of the community in supporting
students who are developing their language skills.

Limitations

As is common for research on low-resource lan-
guages, there was a limited pool of possible par-
ticipants who were available to participate in this
research and this was reflected in our small sam-
ple size of five. This workshop was lengthy and
required a time commitment of at least three hours
as well as access to a computer and internet con-
nection. This proved difficult for some of our par-
ticipants but our workshop plans were kept open
and flexible in anticipation of these challenges.

Similar workshops in the past often involved
multiple sessions, with one independent rapport-
building session. For the purpose of this limited
project focusing on a simple TTS feature, the
choice to do one session was appropriate as we
were mindful of challenges in recruitment, but par-
ticipants did have much to share and the session



could have run for longer if not for time constraints.
The choice to conduct the workshop on Zoom

was due to logistical reasons, with participants
spread out across Ontario and one participant in
Wisconsin, while the researchers were based in
Vancouver, BC. As much as possible, this kind of
research should be conducted in-person as it would
be beneficial for rapport-building and communica-
tion. It would also be much easier to run a lesson
plan creation workshop with sticky notes, pen, pa-
per and other physical materials than a blank digital
space like the Zoom Whiteboard which participants
were unfamiliar with and found difficult to use.
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A Qualtrics Questionnaire

Welcome to our research study evaluating the quality of an Ojibwe text-to-speech feature. This question-
naire will include some demographic questions, followed by a guided trial of the text-to-speech feature on
the Anishinaabemodaa - Waking Up Ojibwe language learning platform. Be sure have this questionnaire
and the text-to-speech feature open on your screen at the same time so you can follow along. At the end
of the questionnaire, you will be asked to give some ideas on how to incorporate the text-to-speech feature
into your instruction, or some ways you can use it as a learner. The questionnaire should not take more
than an hour. Thank you for your time!

A.1 Demographic Questions
1. What is your current age?

2. At what age did you start learning Ojibwe?

3. How long have you been teaching Ojibwe?

4. Would you consider yourself a learner of the language alongside being an instructor? (Yes/No)

Read each “I can...” statement and think about which answer best describes where you are in your usage
of Ojibwe (Likert Scale: “Not Yet”, “Rarely”, “Sometimes”, “Mostly”, “Always”)

1. I can sound out individual words

2. I can accurately spell individual words

3. I can initiate a conversation and stay on topic

4. I can recognize individual words when listening to elders speak

5. I can understand whole sentences when listening to elders speak

6. I can understand what elders say and I am able to identify the main idea

A.2 Text-to-Speech Guided Trial
The following guided trial of the text-to-speech feature will involve entering five different kinds of text
into the text-to-speech system, and evaluating the synthetic speech output. You will be asked to record
what you entered into the system and share your impressions of the output. The questions will ask you to
input one of each type of text, but you are encouraged to experiment with more than one word, phrase or
sentence; be sure to record all of them in the text box. You can use words, phrases and paragraphs from
textbooks or any existing media, but feel free to come up with your own ideas and other kinds of text
input we have not listed. There will be an opportunity for you to record anything else you have tried at the
end of the guided trial.

Question 1a: Try entering one word into the text-to-speech system, write down what you entered in the
text box below: [text box]
Question 1b: To what extent do you agree with the following (Likert Scale: Strongly Disagree, Disagree,
Agree, Strongly Agree, N/A):

• The word was sounded out accurately

• The tone of voice was contextually appropriate

Question 2a: Try entering one sentence with at least three words into the text-to-speech system, write
down what you entered in the text box below: [text box]



Question 2b: To what extent do you agree with the following (Likert Scale: Strongly Disagree, Disagree,
Agree, Strongly Agree, N/A):

• The words were sounded out accurately

• The tone of voice was contextually appropriate

• The transitions between words sounded natural

Question 3a: Try entering one paragraph with at least three sentences into the text-to-speech system, write
down what you entered in the text box below: [text box]
Question 3b: To what extent do you agree with the following (Likert Scale: Strongly Disagree, Disagree,
Agree, Strongly Agree, N/A):

• The words were sounded out accurately

• The tone of voice was contextually appropriate

• The transitions between words sounded natural

• The transitions between sentences sounded natural

Question 4a: Try entering one question into the text-to-speech system, include a question mark in your
input, write down what you entered in the text box below: [text box]
Question 4b: To what extent do you agree with the following (Likert Scale: Strongly Disagree, Disagree,
Agree, Strongly Agree, N/A):

• The words were sounded out accurately

• The tone of voice was contextually appropriate

• The transitions between words sounded natural

Question 5a: Try entering sentences that convey different emotions into the text-to-speech system, write
down all sentences you entered in the text box below: [text box]
Question 5b: To what extent do you agree with the following (Likert Scale: Strongly Disagree, Disagree,
Agree, Strongly Agree, N/A):

• The words were sounded out accurately

• The tone of voice was contextually appropriate

• The transitions between words sounded natural

Question 6: Please share anything you found interesting from trying out the different sentences. Did the
results meet your expectations? Was there anything you found surprising? [text box]
Question 7a: Feel free to experiment with the text-to-speech feature and come up with new ideas to enter
into the system. Write down what you entered in the text box below: [text box]
Question 7b: Please share any interesting observations or insights from your additional experiments: [text
box]

A.3 User Experience Questions
To what extent do you agree with the following statements (Likert Scale: Strongly Disagree, Somewhat
Disagree, Somewhat Agree, Strongly Agree)?

1. The text-to-speech feature is easily accessible on the platform

2. The text-to-speech feature is easy for a new user to navigate with no prior knowledge of the feature



3. The text-to-speech feature is easy to use

4. The text-to-speech feature is able to generate synthetic speech output in a timely manner

5. I can hear the synthetic speech output clearly

6. I can understand the synthetic speech output clearly

7. Organization of information on the screen is clear and easy to follow

8. The text-to-speech feature can be useful for individuals seeking to improve their general fluency in
Ojibwe

Please share any other first impressions from interacting with the text-to-speech feature that you would
like to highlight. Were there any results that were unexpected or surprising? [text box]

A.4 Lesson Plan Ideas
We are interested in new and innovative ways to use the text-to-speech feature. Please use the following
space to write down between three and five ideas you have on how to incorporate the text-to-speech feature
into an existing or new lesson activity, OR how you might use this feature as a learner of the language.
You will be expected to share these ideas with other teacher participants during the co-design workshop.
[text box]



A.5 Guided Trial Response Summary Table



A.6 User Experience Questions Response Summary Table



B Workshop Design Details

Activity Duration Goal Additional details
Welcome and
introductions

15-20
minutes

Warm up and build
rapport

Land acknowledgment; explanation of the
research and what to expect during workshop;
encourage participants to think out loud and
talk through decision making. Participants
introduced themselves in Ojibwe, sharing spirit
name and connection with the language.

Secondary
brainstorm

10-15
minutes

Additional
opportunity to share
ideas, perhaps ones
inspired by others

Facilitator modelled how to add sticky notes to
Whiteboard. Participants encouraged to look
through existing ideas to further develop or
combine them, and add brand new ideas to
populate the area with more sticky notes.
Participants also interacted with each other
through sticky notes

Sorting 5-10
minutes

Consider the factors
that inform their
decision making
when using new
technology in
teaching

Participants prompted to sort sticky notes into
three different areas on the Whiteboard labelled
“Let’s discuss this!”, “Maybe discuss if we
have time” and “Save for another day”.
Participants in both workshop sessions did not
participate in this activity.

Choosing an
idea from
“Let’s discuss
this!”

5-10
minutes

Consider factors that
inform decision
making when using
new technology in
teaching

Participants asked to choose an idea out of the
ones sorted into “Let’s discuss this!” to create a
lesson plan out of. Participants in both
workshop sessions chose an idea directly from
the brainstorm area.

Develop lesson
plan

15-20
minutes

Reveal teachers’
priorities in applying
TTS to pedagogical
contexts

A blank space was set up on Zoom Whiteboard
for participants to take notes and create lesson
plan. They were given as much time as needed
to collaborate. The facilitator supported
participants in using the technology when
needed.

Workshop
debrief

10-15
minutes

Gain extra feedback
on the TTS feature in
an applied context

Questions: (1) How feasible is it to run this
lesson/ activity? (2) What are some possible
logistical barriers you might run into? (3) What
do you hope students will gain from this lesson/
activity? (4) Do you think students would enjoy
the lesson?

Personal
reflection

10-15
minutes

Reflect on workshop,
bring specific
personal and
professional
experiences into the
conversation,
additional opportunity
for feedback on the
TTS feature

Questions: (1) How did you find the workshop?
What did you learn? (2) What are some
unexpected challenges you came across during
the planning process? (3) Is there anything you
would do differently if you participated in this
workshop again? (4) Does your perspective on
the learning platform and TTS feature change
when you consider different parts of your
identity? (5) How can TTS be made culturally
relevant to you? (6) What would you like to see
us change, improve or build for the app and the
TTS feature?



C Group 1 Workshop Product

D Group 2 Workshop Product

Brainstorm Area

Lesson Planthis would definitely be
a good tool to teach

how misspelling leads
to morphemes-words
that are similar but so
different in meaning.

 ie) the difference of
asking how I/you are

feeling is a typical mistake
that some students make
that can lead a person to

be confused. Example-
aniiin ezhi-ayaayaan? vs.

anion ezhi-ayaayan?

It would be really useful if
students could say a word

and the program could
write it for them. I know

this would be difficult but it
would be so useful for our
students that have dyslexia

or other reading
challenges.

Text to speech
vocabulary list

for each
module

Flashcards with
consistent

pictures and
audio to match
with the target

word

Create quizlet,
blooket and kahoot

to coinscide with
each module

Create units which
feature  units of

study in which the
vocabulary could be

used: ie. animals,
family, emotions,

classroom items, etc.

Use Canva to create
flashcards and imbed

the text to speech, this
is able to be printed or

shared in the
classroom as a
presentation

Have a flashcard
feature with the
graphics so we
can print off for

home study

Creating the resource:
•  
•  

•  

Go into each module, find vocabulary list
Copy and paste pictures for each vocabulary word onto the Canva
presentation
Add audio clip onto the presentation

In-class teaching:
Whole class demonstration, go through all the words, allow students to
practice (listen to the audio and sound the words out themselves, try as
many times as they need/ want)

Potential student involvement:
•  

•  

•  

•  

Teach students how to create their own Canva flashcards/
presentations
Students can listen to the audio generated by the text-to-speech
feature to hear how the word is pronounced, then record themselves
saying the word and embed it onto the presentation
The activity can be used as an oral assessment for students who need
that differentiation
Students can take their work home and show it to their parents, they
can learn both the language and how to use different technology at
the same time

Frame 1 Frame 5


