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Fred Ettawageshik: Piipiigwe, Espervez, Sparrow Hawk, 
American Kestrel



Fred Ettawageshik’s Handwriting

Megwaa Nenbozhoo 
gaa-bmoondang 
ojiimaan mtigoong 
bitaaksin’nig mii iwi 
gaa-pagnigod.  Aapiji 
go gii-nshkaadzi 
gaa-bzigwiid dash



State of Play at Little Traverse Bay

26 county service area in northern Michigan

Instructors hired from Wikwemikong First Nation

Online language sessions, immersion courses at Bay Mills Community College (32 students)

Ettawageshik recordings available at tribal library, Moodle

Word-of-the-day with audio, at least 1 dozen books with audio



Enhancing an Online Dictionary 
with Analyzed Texts



Gchi-Miigwech!

Thanks to Holden Madagame, Little Traverse Bay Language Department, Rand Valentine, Mary Ann 

Corbiere, Marie-Odile Junker (not pictured), Delasie Tokornoo (not pictured), and the National 

Endowment for the Humanities - Documenting Endangered Languages program



Overview

Review current online dictionary

Features entries with example sentences

Incomplete links between examples and dictionary

Illustrate upgrades

Machine analysis to add links between examples and dictionary

Show standalone texts with analysis

Glossaries

DIY analyzer site 



Dictionary Review



Major Resources

Anishinaabemowin is pretty well documented

Some of the more visible resources:

Reference grammars (Bloomfield 1958, Valentine 2001)

Text collections (Nichols 1988, Medler 1998)

Print dictionaries (Baraga 1858, Rhodes 1985, Nichols and Nyholm 1995)

Online dictionaries (https://ojibwe.lib.umn.edu/, https://www.freelang.net/online/ojibwe.php)

Nishnaabemwin Online Dictionary: https://dictionary.nishnaabemwin.atlas-ling.ca/ 

https://ojibwe.lib.umn.edu/
https://www.freelang.net/online/ojibwe.php
https://dictionary.nishnaabemwin.atlas-ling.ca/




Dictionary+Example Corpus

Not enough to know a word’s meaning, need to know how to use it!

Illustrate words with example sentences

Currently: Top line = Nishnaabemwin, bottom line = English



Corpus-Dictionary Linkage

Only ⅓ of words in database are identical to dictionary entry

Remaining words need explicit link to dictionary entry



Gaps in Linkage

Current linkage has many gaps

If we look up shkiniigi ‘young man’... 



Failed examples

No examples appear for shkiniigi ‘young man’

Even though an example with ndooshkniigiimag ‘my young men’ clearly exists!



Enhancements



Solution: Dictionary+Corpus+Analysis

Solution: Enhance examples with machine analysis

Originally: Nishnaabemwin, free English translation

Enhanced with: Isolated words, grammatical analysis (with explanation!), terse word-by word translation



Success and Bugs

Success: ndooshkniigiimag ‘my young men’ linked to shkiniigi ‘young man’

Bug (analyzer failed): gii-ggaanzomgwaa “should be” gii-ggaanzmagwaa 

Change analyzer to allow gii-ggaanzomgwaa/offer alternative spelling

Bug (word misidentified): nii = niin ‘I’ =/= niiw ‘my wife’ -> correct by hand



Beyond Example Sentences

We can also make standalone pages showing whole stories



Alternate Format: Glossaries

Printed texts have space limits

Learners may need to work without the analysis

Fluent readers do not want or need analysis

-> Move analyses into a glossary (Al’s forthcoming book)



Linguist in a Box

Teachers/learners should not need me to get an analysis!

-> A web app that applies analyzer to Nishnaabemwin text: https://bowersd.github.io/textAnalysis/

(Please excuse its current ugliness)

https://bowersd.github.io/textAnalysis/


Text Input

Manual text input produces the usual pieces of analysis 



File Upload

File upload triggers analysis of entire file, downloads result to computer



Low cost, small footprint

Web page is static, which has important benefits

Code behind site is hosted for free on GitHub

-> No server costs!

The analyzer is loaded into the user’s browser

All analysis happens on user’s device, so files never leave user’s device

-> Security by immobility (data is at least as secure as your browser)

-> Data sovereignty will not be compromised



Conclusion

Our current technology has greatly expanded what our labor can accomplish

There is much more work to do:

Fix analyzer bugs

Segment audio recordings so people can listen

Make analyses of the relationships between words in a sentence (aka, syntax)

Expand range of texts

Fill in missing vocabulary domains

Start small, let success build on success



Extra Slides



Future of Web App

Debugging tools

Suggest corrections for un-analyzed words

Allow manual correction before download

Allow translations to be uploaded

Load different analyzers (e.g: for alternate spelling practices)

Provide different output formats (e.g: glossaries, include narrow or broad analysis)

Mobile version



Live Mock Ups

Next slides show screenshots of material not yet on dictionary site, but you can access them here:

short example long example web app

https://codepen.io/holdenmad/pen/mdgEaOm
https://codepen.io/holdenmad/pen/bGJqmPx
https://bowersd.github.io/textAnalysis/
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Role of Ettawageshik Recordings & Transcriptions

Teachers in course level X teach vocabulary, grammar of texts T

Getting feet wet: prioritize thematic elements (accessible via English translation)

Prioritize particles, adverbs, nouns, basic declarative sentences

At level Y introduce verbs, more advanced nouns, imperative sentences, questions, conjunct vs 

independent

Show how structure of words sets up main information of sentence

At level Z introduce more advanced verbs, particle sequences, word order



Obstacles

Spelling is hard: Nishnaabemwin developed a major vowel deletion rule, so you need to know 2+ forms of 

many words, figure out where to delete

Many consonant clusters are often simplified in some forms but not in others

Different orthographic systems are often used, even whitespace can differ!



Aadsookaanan Inventory

Stories feature elements of history, customs, humor, personal narratives, folklore 

18 Stories in M’Chigeeng Dbaajmowinan (Stories from M’Chigeeng, Corbiere forthcoming)

(N words)

19 Stories from Art of Tradition (Kurath, Ettawageshik & Ettawageshik 2009)

Revised by A. Corbiere, some overlap with Ottawa Stories from the Springs (Webkamigad 2015)

(N words)



Abbreviation Explanation

Explanations of grammatical abbreviations on mouse hover!



Technological Resources

Morphological analyzer

Conservative core

Relaxable to manage different spelling conventions/difficulties spelling

Interlinked with online dictionary

Incorporate into search function?

Interlinear texts, Lemmatization, Updates to dictionary



Linguist in a box

Web page where a text is fed in, and an analysis is produced

Still need to review the analysis

All data stays on user’s computer (side benefit: free to host!)

Updates:

Pick your analyzer, corrections for common analyzer mistakes

Editing tools (identify meaning of missing word, dictionary queries)

Greater user-friendliness in grammatical summaries



Results of Analysis

Decomposition of each word into component parts (morphological analysis)

Identification of the dictionary entry for each word (lemmatization)



Analytical Process

Automatic digital analyzer that encodes how words are constructed LINK TO GITHUB

Python scripts to apply analyzer to stories

Hand review of analyzer failures (~25%-10% of words)

Nishnaabemwin word not understood:  Different spelling? Word not in dictionary? Other analyzer 
inadequacy?

Nishnaabemwin word given incorrect analysis: rarer, easiest to catch if meaning clearly does not 
match translation



End Products

Glossaries for each story in M’Chigeeng Dbaajmowinan

Classroom-ready teaching tool!

Dictionary pages display example sentences drawn from the stories

Analysis can be revealed

Other words in sentence are linked to relevant dictionary page

N new words will be added to dictionary



On Beyond Zebra

Dedicated pages and interface for stories

Read entire texts, not just excerpted sentences

Encode sentence structure

Encode root-internal structure

Search for all contexts that a word appears in (helps reveal shades of meaning)

Compare the different editions of stories 

(original 1940’s recordings, Webkamigad transcription, Corbiere transcription)

Sound excerpts



Expanding Capacity (Linguist in a box)

Using the analyzer is a major bottleneck

Make it a web application!

Then all you need is to vet the output

Add basic vetting capabilities to the application!

Analyzer failure

Misanalysis

Residue requires expertise (last major bottleneck)



The academy alone cannot fix this, but it can help

Academia is oriented around teaching and research (disseminating answers, asking new questions)

Lofty, respectable and important goals (setting aside critiques of larcenous imperial behavior)

But not conducive to an all hands on deck response to the emergency of language loss

Conservation biologists do not staff wildlife preserves!

Academics can supply expertise

linguists in a box to automate bottlenecks

targeted training to increase expertise and tackle higher bottlenecks

More needed: support for people willing to work for little pay and no thanks against steep odds
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