Interdisciplinary Research (IDR) Origination Awards

Project Title

Cover Page

Increasing Access to Marginalized African Languages through Historical Dictionaries

Principal Investigator(s) (full-time faculty)

Name (PI listed first) Department College
Daren Ray History FHSS
Jim Law French and Italian Humanities
Earl Brown Linguistics Humanities
Track
Track two

Abstract: More than 2,000 languages are spoken in Africa, but Africans rely on languages of wider
communication from Europe to communicate among their diverse communities. The dominance of
European languages has at least three negative consequences. First, “elite closure” ensures that the 85-
90% of Africans who do not attain fluency in a European language have less access to knowledge, which
decreases social and economic mobility. Second, continuous elaboration of language is necessary to
preserve the cultures they encode. Third, the production of knowledge in all disciplines is impeded when
the concepts, values, and perspectives that are unique to African languages are marginalized. We aim to
increase access to marginalized African languages by compiling historical African language dictionaries
into a translingual database. Gaining access to concepts in the “semantic archive” of African languages
will multiply opportunities for Africans to coin new words from their linguistic heritages. Although the
linguistic data in historical dictionaries can be problematic, they are the only comprehensive data on
African languages before the elevation of European languages in African societies. Compiling this
database will require the team to resolve difficulties in using Optical Character Recognition (OCR) for
non-standardized fonts printed in the 19" century, develop a schema for structuring disparate dictionary
data, and design a relational database to analyze the data. Increasing access to a wider set of African
language data will enable businesses, NGOs, and governments in developing the language resources they
need to reach the vast number of Africans who are not fluent in European languages.

Summary of Plans for External Funding

Following completion of the database creation process, we will apply for an NEH Digital Humanities
Advancement Grant (which focuses on the development of scalable work that enhances scholarly
research, teaching, and public programming) or an NEH Collaborative Research Grant (which has
previously funded a more limited linguistic database project on African languages based on contemporary
data.) In addition to greatly expanding the number of dictionaries included in the database, the external
grants would allow us to add dozens of additional dictionaries, enable registered scholars to compare
dictionaries and other linguistic data, and create a public-facing website to access the database. If we are
able to identify dictionaries of endangered African languages, we will also apply for Endangered
Languages Documentation Program and NSF grants for research that preserves endangered languages.
Once complete the database will also support external grants that members of the team can apply for so
they can pursue research in the fields of history, historical linguistics, and corpus-based translation
studies.



PROJECT NARRATIVE

1. Introduction

The Problem: Over 2,000 languages are spoken in Africa (Dalby 2006), but both colonial and post-
colonial governments in Africa have supported only a few of them (e.g. Swahili, Hausa, Twi, Zulu) as
national or majority languages (Ansre 1974, Ufomata 1999). Only 10% of African languages have been
adopted as the medium of instruction in schools, where they are limited to primary education levels
(Ouane and Glanz 2010). The formal and informal marginalization of most African languages impedes
their intellectualization, the process by which languages are developed as a valid medium of
communication in academic, social, technical, and public domains (Kaschula and Nkomo 2019).

Despite dissatisfaction with relying on European languages, African states have retained European
languages as the medium of official communication and instruction. In addition, schooling and social
pressures condition Africans to practice diglossia: they reserve conversations in their mother tongue for
private situations but use European languages in the public sphere. Speakers of most African languages
often use words from European languages to refer to new technical and cultural terms rather than using
terminology derived from their own linguistic heritage. Scholars have identified multiple reasons for the
failure of independent African governments to promote the widespread use of African languages
following decolonization, including: 1) avoidance of ethnic tensions; 2) perceived expenses of developing
curricula in African languages; 3) retention of ties to former imperial states; and 4) monolingual and
bilingual learning paradigms that are inappropriate for the multi- and translingual contexts of African
societies, among others (Clayton 1998; van Pinxteren 2021).

The dominance of European languages in African societies has at least three negative consequences. First,
“elite closure” ensures that the 85-90% of Africans who do not attain fluency in a European language do
not have equal access to knowledge, which decreases social and economic mobility (Scotton 1993; Ouane
and Glanz 2010). Second, continuous elaboration of language is necessary to preserve the cultures they
encode (Bunyi 1999, Kresse 2007). Third, the production of knowledge in all disciplines is impeded when
the concepts, values, and perspectives that are unique to African languages are marginalized (Ngugi 1986;
Wiredu 1995).

Some African institutions have sought to remedy the marginalization of African languages in higher
education by developing specialized handbooks, curricula, and discipline-specific dictionaries. Since
these resources focus narrowly on “mere translation” of terms developed in other languages, they are
rarely adopted in daily conversation (Nkomo 2019). Even specialists with access to these resources
continue to use terms derived from European languages. This problem extends also to commonly used
vocabulary elaborated from the “semantic archives” of African languages. For example, Kiswahili
speakers routinely use the word felevisheni (television), even though it has a Kiswahili equivalent
(runinga) coined by a Swabhili poet and promoted by institutions such as the Kenya Broadcasting
Corporation (Kresse 2007). Improving access to Africa’s extensive linguistic heritage will help speakers
of marginalized languages without access to higher education to use their African linguistic heritages to
elaborate their vocabularies.

Our Solution: We will contribute to the goal of making marginalized African languages more accessible
by compiling linguistic data from historical African language dictionaries created from 1840 to 1940 into
a translingual database that scholars, translators, and speakers can use to elaborate African languages. It
may seem counterintuitive to rely on century-old dictionaries to develop African languages since their
deficiencies are well known. The missionaries who compiled the first African language dictionaries (with
the indispensable assistance of Africans) were mostly amateur linguists. They maligned African religious,
social, and political concepts by translating them into words with negative connotations in European



languages (Peterson, 1997). They often limited their translation efforts to the narrow goal of facilitating
proselytization, biblical translation, and biblical literacy (Ansre 1974). They also disagreed about how to
write even similar languages (Chimhundu 1992). In addition, scholars have demonstrated that the process
of compiling dictionaries and restricting education to certain dialects diminished the diversity of African
languages. These efforts promoted monolingualism and bilingualism at the expense of multilingualism
and translingualism (the simultaneous use of multiple languages) (Harries, 1988; van Pinxteren 2021).

Nevertheless, this century of haphazard dictionary production created a relatively untapped source of data
on historical African languages. This data is unique because it was collected before the elevation of
European languages in African societies. Competition among missionaries ensured that they recorded
data from multiple dialects. Their disagreements about which African languages they should promote led
them to record data about many more African languages than those which governments invest in today.
Since missionaries compiled these dictionaries before most of their language consultants would have been
fully conversant in European languages, there is a distinct likelihood that they captured words for
concepts that have since been displaced by European loanwords. Demonstrating this hypothesis is one of
the many applications of the proposed database that will strengthen our application for external funding.
Since missionaries compiled these dictionaries prior to standardization, they recorded linguistic data that
is relatively free of influence from European languages.

For Africans to elaborate new words from their linguistic heritage, they need access to words and
concepts that have gone into disuse. Compiling multiple dictionaries into a single database will enable
researchers, writers, poets, and other wordsmiths to plumb historical African vocabularies, multiplying
opportunities for them to craft new terminologies derived from a translingual “semantic archive” of
African languages. Beyond the possibility for linguistic elaboration and intellectualization, making a
wider set of African language data available will enable businesses, NGOs, and governments in the
localization efforts they need to reach the vast number of Africans (85-90%) who are not fluent in
European languages (e.g. Dizolele et al. 2022). Historical language data will also support the development
of Human Language Technologies for those many African languages with less accessible corpora (Roux
and Ndinga-Koumba-Binza, 2019).

Collaboration: We have assembled an interdisciplinary team particularly suited to overcome the
challenges of compiling a database of historical African languages from non-standardized, century-old
dictionaries, including Dr. Daren Ray (a historian), Dr. Jim Law, and Dr. Earl Brown (both of whom are
linguists). Dr. Ray, has conducted interdisciplinary research in historical linguistics, oral traditions, and
ethnography in Africa. He worked with undergraduate research assistants over the past year (2022-23) to
identify dictionaries for a pilot study and will present research about a 19" century network of dictionary
makers at the Rocky Mountain Workshop in African History with one of his students in April 2024.

The proposed study will focus initially on Bantu languages in eastern and southern Africa compiled by
speakers of different European languages (English, French, German, Italian, and Portuguese). Dr. Ray
will supervise undergraduate research assistants as they compile information on the historical and cultural
contexts for the collection, publication, and dissemination of each dictionary included in the database. Dr.
Jim Law, a historical linguist with research interests in semantic change will apply his experience
designing linguistic databases and applying Optical Character Recognition (OCR) to non-standardized
texts to process scanned images of the pilot dictionaries into a text file. He and Dr. Earl Brown, a corpus
linguist, will develop computer code to parse the data in each dictionary entry for inclusion in the
database. Dr. Earl Brown will also design a relational database that will enable researchers to analyze the
historical linguistic data. Combining the expertise of linguists and a historian ensures that technical
linguistic data conforms with disciplinary norms for language description and that the contexts in which
these data were initially collected as dictionaries is well understood.



2. Data description

Dr. Ray has identified eighteen historical dictionaries, published between 1857 and 1924 that will form
the foundation of the database. The dictionaries vary in the information they contain, but most include the
following linguistic data: lemmas (African word entries), translations into a European language,
definitions in a European language, and sample phrases in the dictionary’s African language. Some
dictionaries also include notes on grammar, parts of speech, word variants, and related words.

We have divided them into three sets. Set 1 includes seven bilingual dictionaries (with short definitions in
English) of Bantu languages spoken in eastern and southern Africa. Set 2 includes six Kiswahili
dictionaries with definitions in different European languages (English, French, German, Italian). Set 3
includes a single bilingual dictionary of a non-Bantu language (Maa) as well as five multilingual
dictionaries that present data from multiple African Bantu and non-Bantu languages in the same volume.
Bantu languages form the largest single group of African languages (450+) and Dr. Ray’s familiarity with
Kiswahili and related Bantu languages will aid in the design of the project database. Designing a database
that is flexible enough to accommodate Bantu and non-Bantu African languages, as well as multiple
European languages, will make it possible to scale the dictionary to accommodate many more languages,
which is a primary consideration for the NEH grants we will apply for.

All of the pilot dictionaries are available in pdf format, but they were published using fonts which are no
longer standard. Although some of the dictionaries have been scanned using generic, automated OCR
models, Dr. Ray has observed that the accuracy is often unsuitable for computational analysis. We will
verify the accuracy of the machine-readable text for dictionaries that have been scanned, and train custom
OCR models to make the remaining dictionaries machine readable before creating the relational database.

3. Methodology

The methodology can be organized into four sequential steps: (1) Produce an OCR model capable of
converting the page images into machine readable text, (2) using this model, produce accurate digital
transcriptions of each dictionary, (3) convert the raw text into structured data within a relational database,
and (4) create a front-end system to access the data. We will prioritize completing these steps with the Set
1 dictionaries. As we complete each step of the methodology with Set 1 (the most typical dictionaries of
the collection), we will then make adjustments to account for the complexities introduced by the other
dictionary sets (e.g., additional languages or atypical data structures).

To ensure the highest possible accuracy, we will test multiple OCR engines (e.g., Tesseract, Kraken,
ABBYY), which the researchers have used previously with other data sets. Existing OCR models can be
fine-tuned through a training process to increase accuracy on specific document types. Dr. Ray, with the
help of research assistants, will create transcriptions of portions of the documents for this training. Dr.
Law and Dr. Brown will then use these corrected transcriptions to fine-tune different OCR models in
different engines until an appropriate model is achieved (at least 95% accuracy). It is anticipated that
different models may need to be used for different dictionaries.

After producing digital transcriptions of the dictionaries with our fine-tuned OCR model(s), our
transcriptions will need to be corrected. This will involve a combination of by-hand correction (performed
by research assistants overseen by Dr. Ray) and model retraining. We may also use successful machine-
transcribed pages as further input to fine-tune the model.

As we correct the raw text to achieve maximum accuracy, we will compare the entry structure of each
dictionary and identify a set of standard data keys that can be used across the entire dataset. As mentioned
earlier, there are commonalities and differences in the data provided within each dictionary's entries, so
care will need to be taken to organize the data in such a way that it can be combined in a single dataset.
Research assistants will be helpful in verifying that all data contained within each dictionary is accounted
for within this structure. We will ensure that these keys organize the data so that it is appropriate for
researchers in our respective fields. For example, the dataset should allow for queries based on historical



information such as the background of each dictionary's creators, linguistic information such as the
morphological and phonological forms of each word, and lexicographic information such as listed
synonyms. We will convert the raw text into a structured data format (JSON) that applies these
standardized keys. The data will then be imported into a relational database.

Finally, we will develop a front-end system to access the data. In its early form, this will be an internal
system to be used by the researchers. It will form the basis for an eventual public-facing website (funded
with a subsequent, external grant) that will allow external researchers to query the data. Each of the three
researchers will contribute to the design of this tool so that it is suited to historical and linguistic research.

4. Schedule

Project Timeline

Year 1 2024-2025 Year 2 2025-2026
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Historical Research
ASA Conference

OCR Transcriptions

Set 1

Set 2

Set 3

TXT > JSON
Conversions

Set 1

Set 2

Set 3

Database
(Re)design and
Data entry

Set 1

Set 2

Set 3

Digital humanities
conference

Applications for
External Grants

e Historical research: Dr. Ray and the research assistants will research the historical contexts for
the collection and publication of one dictionary each month during each academic school year of
the grant.

e ASA Conference: Dr. Ray will present initial research and a summary of the project at the
African Studies Association Annual Meeting in November 2024 (Chicago, IL). The conference
will provide opportunities to discuss the project with scholars who have successfully received
NEH grants for similar linguistic database projects.



e OCR Transcriptions: We will perform optical character recognition (OCR) of the PDF files of
the dictionaries and create text files (TXT), one text file per dictionary.

e TXT > JSON: Dr. Law and Dr. Brown will use the text files created though the OCR process to
create structured data files in JSON format. The creation of the JSON files for Sets 1, 2 and 3 will
be completed in Jun 2024, December 2025, and April 2026, respectively.

e Database (Re)design and Data entry: Dr. Brown will complete a working prototype of a
relational database for the Set 1 dictionaries by December 2025. We plan to complete entry of Set
2 by April 2025 and Set 3 by August 2025.

e Digital humanities conference: We will present an academic paper at the African Digital
Humanities Conference held in Ghana in Feb. 2026. The precise location in 2026 for this annual
conference hasn’t yet been determined, but if for some reason this conference isn’t feasible, we
will present our paper at another academic conference held in Africa that year.

e Applications for External Grants: We will apply for a National Endowment for the Humanities
Digital Humanities Advancement Grant to create a public facing, scalable database in June 2026.
If unsuccessful we will apply again in June 2027 or shift focus to a NEH Collaborative research
grant, whose deadline is in November 2027. NEH rules prevent simultaneous application for
these grants. See the list of potential external grants for a full list and timeline of our intended
applications.

5. Expected Outcomes

By the end of the IDR funding period, we aim to achieve the following outcomes. First, we will complete
a prototype database containing all eighteen dictionaries. Second, we will present the database to
stakeholders who are actively supporting marginalized African languages. For example, we will present
the database at an African digital humanities conference held annually in Ghana. Stakeholders at this
conference include representatives from African universities and scholars working in the field of digital
humanities who specialize in designing database that account for the distinctive features of African
languages. The conference will allow us to receive feedback on the database to maximize its usefulness
for increasing access to marginalized African languages for scholars and the general public. Third, we
will develop a streamlined workflow to process additional dictionaries for incorporation into the database.
This will allow us to demonstrate to external funders that we can quickly scale the database to include
many more dictionaries. Fourth, we will submit grant proposals for external funding to expand our
prototype database to a publicly accessible database. (See below for descriptions of these external grant
opportunities).

These outcomes will support our long-term goals for later stages of the project funded by external grants.
First, we will expand the prototype database of eighteen dictionaries to a large database that includes
historical dictionaries and related resources for an estimated 200 African languages. This expansion will
increase the usefulness of the database for researchers in history and linguistics. In addition, the external
funding will support the creation of a public-facing website that allows user-friendly access to the
database, including communities with minimal access to computing resources. Providing a public portal
for this larger database will aid a wider variety of communities outside of academic circles to investigate
concepts from multiple African languages that would otherwise be difficult to access.

Once the database is functional, each member of the team will also be positioned to apply for external
grant applications that will support multiple publications in their respective fields. Dr. Ray will pursue
historical research on how colonization impacted Africans’ religious and social concepts, categories, and
terms. Dr. Law will use the database to investigate trends in lexical semantic change. Dr. Brown will
pursue research on corpus-based translation.



BUDGET NARRATIVE

Item Year 1 Year 2 Total Notes
Two Undergraduate Research | $14,400 $14,400 | $28,800 10 hrs/wk, 48 weeks
Assistants $15/hr, 2 assistants,
annually
Computer equipment | $1,700 $1,700 Dell, Core I-7, 16 GB
Ram, 512 SSD hard
drive, with dedicated
GPU, monitor, and
external hard drive for
backup
ABBYY Fine Reader | 500 500 1000 $100/ annual
Subscription subscription, 5
researchers, including
assistants
Consulting Services | 250 250 500 5/hrs a year, 50$/hr
Faculty Travel | $2,000 $9000 $11,000
Total | $18850 $24,150 | $43,000

We request $40,000 over the two-year period for this project. $28,800 will be distributed as wages to the
undergraduate research assistants supervised by Dr. Ray. They will assist in two primary activities 1)
historical research into the compilation of each dictionary included in the database; 2) hand checking
OCR transcripts to refine and train the OCR model(s). Undergraduate students will complete their work in
the History Department’s student research laboratory. Two assistants will be necessary to optimize data
validation. $1700 will purchase a dedicated desktop computer for use by the research assistants.

An additional $1,000 will be spent on subscriptions for software and cloud services to support Optical
Character Recognition: $1000 for two years of ABBY'Y subscriptions for researchers and assistants.
Kraken and Tesseract are open-source software, and the Office of Digital Humanities will provide server
spaces for hosting those services at no cost to the project through its own application process.

$500 ($250 annually) are reserved to consult with Dr. Troy Spier, Assistant Professor of English and
Linguistics, who previously designed a database for Bantu African languages with funding from the
National Endowment for the Humanities.

$2000 will cover Dr. Ray’s travel to one domestic conference (the African Studies Association Annual
Meeting in November 2024).

$9000 will enable three team members to attend an international conference in Africa (ideally, the

Symposium on African Digital Humanities in Ghana) in February 2026.

We will seek international travel grants from BYU’s David M. Kennedy Center for International Studies,
to cover the shortfall of $3000 ($1000 per person).
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Plans for External Grant Applications

Request Planned Submission | Lead PI
Amount
Database development grants
NEH Digital Humanities §75,000 June 2026 Daren Ray
Advancement Grant
Legacy Material Grant by the $10,880 June 2026 Jim Law
Endangered Languages (10,000
Documentation Program Euros)
NSF Dynamic Language $450,000 February 15,2027 | Jim Law
Infrastructure — NEH Documenting
Endangered Languages (DLI-DEL)
NEH Collaborative Research Grant | $250,000 November 2027 Daren Ray
Grants using the database
Bernadotte E. Schmitt Grant for $1500 February 15,2027 | Daren Ray
Research in European, African, or
Asian History (American Historical
Association)
NSF Linguistics Program $300,000 July 15, 2027 Jim Law or
Earl Brown

The current award will support development of a database consisting of 18 African language dictionaries.
Completion of the database will make our team competitive to apply for two categories of funding: 1)
grants to increase the scale and access of the database, 2) grants for research using the database.

We will apply for a NEH Digital Humanities Advancement Grant in June 2026, once we can demonstrate
the scalability of our database. NEH policy prohibits us from seeking funds for a single project
simultaneously. So we will apply for an NEH Collaborative Research Grant in November 2027 to focus
on the larger aim of improving access to marginalized languages through our translingual database. This
NEH grant has funded a more limited linguistics database project based on contemporary Bantu African
language data. It is specifically designed to support research by interdisciplinary teams from multiple
institutions. Seeking input from African stakeholders early in our design process will help us identify
potential partners for an expanded team, including language specialists in Africa and experts in “minimal
computing” who will help make the database accessible to communities in Africa that have minimal
information technology infrastructure.

If we are able to identify dictionaries of African languages that are currently endangered, we will also
apply for a Legacy Material Grant by the Endangered Languages Documentation Program in June 2026
and a NSF Dynamic Language Infrastructure — NEH Documenting Endangered Languages (DLI-DEL) in
February 2027. Both grants support the digitization of materials that describe endangered languages, as
well as linguistic research in those languages.

We will also pursue individual grants to support more specialized research in our respective disciplines
from the American Historical Association (Dr. Ray) and the NSF Linguistics Program (Dr. Law and Dr.
Brown).
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4) Peer-reviewed presentations
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11. Law, J. Les jons fon skil veulent: Reflections of the French nasal vowel shift in variant orthography.
New Ways of Analyzing Variation 46, University of Wisconsin-Madison, Madison, WI, November 2-5,
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Online, March 2021.

11. Brown, Alan, Yanira Paz, Earl Kjar Brown. "Automated Analyses of Spanish L2 Corpora: Initial
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	The Problem: Over 2,000 languages are spoken in Africa (Dalby 2006), but both colonial and post-colonial governments in Africa have supported only a few of them (e.g. Swahili, Hausa, Twi, Zulu) as national or majority languages (Ansre 1974, Ufomata 19...
	Despite dissatisfaction with relying on European languages, African states have retained European languages as the medium of official communication and instruction. In addition, schooling and social pressures condition Africans to practice diglossia: ...
	The dominance of European languages in African societies has at least three negative consequences. First, “elite closure” ensures that the 85-90% of Africans who do not attain fluency in a European language do not have equal access to knowledge, which...
	Some African institutions have sought to remedy the marginalization of African languages in higher education by developing specialized handbooks, curricula, and discipline-specific dictionaries. Since these resources focus narrowly on “mere translatio...
	Our Solution: We will contribute to the goal of making marginalized African languages more accessible by compiling linguistic data from historical African language dictionaries created from 1840 to 1940 into a translingual database that scholars, tran...
	Nevertheless, this century of haphazard dictionary production created a relatively untapped source of data on historical African languages. This data is unique because it was collected before the elevation of European languages in African societies. C...
	For Africans to elaborate new words from their linguistic heritage, they need access to words and concepts that have gone into disuse. Compiling multiple dictionaries into a single database will enable researchers, writers, poets, and other wordsmiths...
	Collaboration: We have assembled an interdisciplinary team particularly suited to overcome the challenges of compiling a database of historical African languages from non-standardized, century-old dictionaries, including Dr. Daren Ray (a historian), D...
	The proposed study will focus initially on Bantu languages in eastern and southern Africa compiled by speakers of different European languages (English, French, German, Italian, and Portuguese). Dr. Ray will supervise undergraduate research assistants...

