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Abstract: The Nedut'en Talking Dictionary Project used Apple's QuickTime digital
television to create a series of computer programs to supplement and expand
Native language Instruction in local elementary schools. The project field tested
QuickTime as an appropriate technology to preserve and promote Native lan-

guages. The results have been promising. QuickTime is technically limited for such

applications but the project contributed to the instruction and motivation of
students. It also resulted in a heightened awareness of Native language programs
In the local community.

Resume: Le projet du Nedut'en Talking Dictionary a utillse la television numerlque QuickTime,
con”cue par Apple, pour creer une serie de loglciels pour accompagner et etendte la portee
de I'enseignement des langues autochtones dans les ecoles elementalres reglonales.
QulckTimea ete utilise sur le terrain en tant gu'outile prtvllegle pour preserver et promouvolr les
langues autochtones. Les resultats ont ete encourageants. Du point de vue technique,
Qufckr/meest plutdt Unite pour ce genre d'application, mals le projet a apporte un contribution
valable a I'enseignement et a la motivation des etudiants. Les communautes autochtones
bcales ont pris conscience de (‘existence de tels programmes d'apprentissage des langues
autochtones.

When alanguage dies, the world it described is dismantled too — place
namebyplacename, custom by custom, sagabysaga. (Wright, 1983, p.38)

In 1982, a government survey detailed the predicament of aborigina lan-
guages in Canada:

...of the 53 distinct aborigina languages till spoken in Canada, only
threearepredictedtosurvive(Cree,Ojibway, | nuktituk). Theremaining
50 languages are moderately endangered, with severa verging on
extinction. (Foster, 1982, p. 12)
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That forecast may havebeen premature. Fueled by aresurgent pride, many
of Canadas First Nationsaredisplayinganew interest intheir culturesand are
attempting to rescue their languages before they dissppear.  The government
survey didrecognizeoneB.C. First Nationthat may havethenumberstoreverse
the trend.

.. .the estimated number of speakers of First Nations Languagesin B.C.
is fewer than five thousand per language. Only the Carrier have 5,000
goeskers, which givesthat languageachancefor surviva. (Foster, 1982,

p. 5

The god of the Nedut'en Talking Dictionary Project was to develop a series
of computer aided languagelearning (CAL L) programsto supplement theCarrier
language instruction program in the elementary schools of Burns Lake, B.C.
Nativepeopleinthisareagpeak theNedut'endiaect of the Carrier language. The
objective was to provide an environment in which students could hear and
practice speaking the Nedut'en diaect without the direct involvement of a
language instructor.

The basic program produced by theNedut'en Talking Dictionary Project was
thetalking dictionary. Running on aMacintosh Ils computer, the dictionary
combines digitized voice recordings, still photographs, and motion video. Stu-
dentslook up wordsin English or Nedut'en, listen to the correct pronunciation of
Nedut'en words and sentences, read and hear trand ations, and record and listen
totheir attemptsat goeech. All thisiscarried outinahighly visua environment
that uses digitized photographs of cultural objects, activities, and ceremonies.

A second program, the Nedut'en Phonetic Library, was developed to teach
Nedut'en pronunciation. Students can sdlect, listen to and practice the correct
pronunciation of the41 phonemesintheNedut'endidect. A "taking heed” video
shows a language instructor correctly pronouncing the phoneme.

Plans are now being made to develop a third component of the programs,
computerized language games that will encourage students to practice the
Nedut'endidect inavariety of interestingways. Thesegamesand exerciseswill
use the language database created for the talking dictionary and provide a
motivational context for usingit.

The three program components were designed as "shdls' that can be
modified to incorporate any language.

BACKGROUND

The Carrier People

TheCarrier aretheaboriginal inhabitantsaf central British Columbia. Their
traditiona territory covers severd thousand square kilometers, extending from
the SkeenaRiver on thewest to the Alberta border on the east, north to Babine
and Takla Lakes, and south to the town of Quesnd, B.C. Linguisticdly, the
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Carrier are related to the other Athapascan speaking peoples of northwestern
Canadaand Alaska. The Carrier language has severd distinct diaects of which
Nedut'en is one. Nedut'en speskers, sometimes called the Babines, originally
lived on theshores of Babine Lake, thelargest natural lake in British Columbia.
In 1822, the Hudson Bay Company established Fort Kilmers near the north end
of BabineLaketotradewith theNedut'en (Morice, 1906). Sincethe 1950sdarge
portion of the Nedut'en People, now called the Lake Babine Band, has moved to
the town of Burns Lake, B.C. The availability of jobs, schools, and medica
facilities has been the main motivator behind this migration.

Language Instruction Program

The Lake Babine Band has about 3000 members. Most eders and middle-
aged band members still speak or understand the Nedut'en language. Among
school aged children, however, the number of Nedut'en speskersislow. Thegods
of theNativelanguageinstruction programin theBurnsL ake School District are
two-fold. One god of the program isto strengthen the language skills of Native
children by exposing them to the Nedut'en language at school. For non-Native
students, the god is language familiarization and cultural avareness.

Computer Assisted Language Instruction

Thefield of computer assged instruction (CAI) has exised dmost aslongas
computersthemselves. |ntheareaof second languageinstruction, asubdivision
of CAl known as CALL (computer asssted language learning) has devel oped.
CALL programs are designed to enhance language instruction. Three ap-
proaches are discussed here: drill and practice, artificial inteligence and muilti-
media microworlds.

Fjarly CAl wasbasad on Skinnerian operant conditi oningprinciplesand often
followed a drill and practiceformat. This gpproach to CALL has some merit as
memorization of vocabulary is an unavoidable requirement of learning any
second language. Modern drill and practice CALL programscan incorporateafull
range of multimedia and videodisc features (Alien & Eckols, 1989).

An artificid intelligence (Al) approach to CALL rdies on the computer's
potentia to" understand” natural language. Farghaly (1989) describesaprogram
in which student and computer communicate in adialogue. The computer can
"understand” the student's inquiries and respond to them. Such a sysem is
dependent on the computer'sability to process natural language, agod that has
been achieved in only very restricted knowledgedomains. A smpler Al program
is described by Nyns (1990). He describes a reading tutor that uses an on-line
dictionary and a phrase parser to help students understand the meaning of
reading passages Whilethe Al approach to CALL has promisefor thefuture, it
is too complex and too experimental for teachers wishing to use computers for
second language instruction now.

Seymour Papert (1980) advocated the creation of computerized
"microworlds’ that would help students with the task of assmilating new
materia into existing mental structures. Papert's microworld wes that of
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Newtonian physics, aworld inwhich thestudent could explorethe laws of motion.
Some CALL programs seek to create asimilar microworld of language, aworld
inwhich alanguage can beexplored ina"red-life" situation. Such programsoften
make extensive use of multimediato create aredistic language environment.

Gay and Mazur (1989) describe amultimedia program in which the student
takes an airplane flight. Along the way the student can interact with other
passengers, watch typical air travel scenarios, eavesdrop on conversations,
examine databases, and cregte stories about the characters. All thistime the
student is using and learning Spanish.

Marini et d (1991) crested a multimedia environment called "Around the
Hous2' to teach vocabulary. Using it, students can explore a house and its
contentsinfivedifferent languages. Zooming graphics, text, andaudio recordings
add to the redlism of the experience.

Teaching phonics has aso received a multimedia treatment (Marini &
Federici, in press). The "CALL Phonetics Project” helps the student acquire
pronunciation skills with the help of graphics and voice recordings.

The lagt two articles provided a starting point for the Nedut'en Talking
Dictionary Project. Native language content and QuickTime digital video was
added to thebasi c ideaof amultimediamicroworldin which students can explore
vocabulary and pronunciation.

Computers and Native Languages

Little evidence was found that computers have been used to teach Native
languages, but somework hasbeen doneusi ngcomputersfor language preserve:
tion. A recent account in Canadian Geographic (1992) relatesthe attemptsof one
linguist to computerize 20,000 words of the Halg'emeylem language spoken by
the Sto:lo people of southern B.C. Given the availability of microcomputersit is
likely that computerized language preservation projects, of varying degrees of
sophistication, are under way in other localities.

QuickTime and Multimedia

Thetermmultimediahasbeen used to describethedatahandling capabilities
of current computers. Ascomputersbecamemoresophigticated, thekindsof data
they could process and store changed dramatically. Originally, computers
processed only numbers. When characters became acommon type of data, word
processing was born. Later, graphics and sound were added to the computer's
repertoire. Thelatest type of datato be processed by computersisdigital video.

The implementation of digital video has taken two directions (Y ager, 1991).
1.B.M. and Intel havedeve oped specid digital video interactive(DV1) hardware.
Apple has taken the software route. QuickTime is sysem software that
incorporatesdigital video into applications running on any Macintosh computer.
Digitd videoisavailabletoall M acintosh usersinastandardized, essy touse, and
cheap form.

A Macintosh Il computer is needed to capture and play QuickTime movies.
The computer must be running System 7.1 that includes specid QuickTime
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extensons. Toinputvideo signals, avideo-digitizing card must beingtdledina
computer expansion dot. The computer can then be connected, via the video-
digitizing card, to a video source like a camcorder, VCR, videodisc player, or
antenna. To capture, compress, and edit the movie, the computer must be
running video processing software. Video still frames can be captured using the
same hardware/software configuration. Theaddition of aflatbed scanner makes
digitized photographs ble. Image enhancement software can be used to
retouch digitized photographs and video dills. After capturing and saving the
compressed movie or ill picture to a hard drive, it can be played back within
compatible application software like HyperCard.

Hyper Card isApplés multimediasoftware. Structuraly, thebasic unit of a
HyperCard programiscdled acard. A card isanalogousto a3x5 index card on
which information can be recorded. A collection of cards is known as a stack.
Simplelinear or complex branching systems can be devisad to lead the user from
one card of information to another within astack. The multimedia aspect of
Hyper Cardliesintheinformationon acard. It can betext, diagrams, maps, sound
recordings or, using QuickTime, digitized video and still pictures. HyperCard
gives the ingtructional designer control over the sequence of instruction and
medium of instructional delivery, twovital agpectsof instructionthat arecritical
to the success of the student.

METHOD
Hardware and software used in project
* computer Macintosh Ilsi 5/80 with (Apple Computer Inc.)
math coprocessor

* video-digitizing card: VideoSpigot card (Supermac)

* video capture/processing software: (Adobe Systems)
Premier
ScreenPlay (SuperMac)

*  image enhancement software: (Adobe Systems)
Photoshop 2.0

*  flat-bed scanner: 600ZS ScanMaker (Microtech)

* photo compression software: (Apple Computer Inc.)
PICTCompressor

* multimedia software: HyperCard 2.1 (Claris Corporation)

Creating the Dictionary Stack

The purpose of the dictionary was to provide an environment in which
students could hear and practice spesking words in the Nedut'en dialect.

Sep 1. Selecting words: Seventy-five Nedut'en words were sdected for use
in the dictionary. These words were sdected because they form the basic
vocabulary of theNedut'en language program in BurnsL aked ementary schools.
The words fall into broad categories like colours, numbers, animals, wesather,
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time, food, and clothing. Each word, its English equivalent, aNedut'en sentence
usingtheword, and an English transl ation of the Nedut'en sentencewerewritten
on specid forms developed for the project.

Step 2: Selectingpictures: A picturewas selected to match each of the seventy-
five Nedut'en sentences. Mogt of the pictures were family photographsand some
weredlill framestaken fromhomevideos. Aneffortwasmadeto keep thepictures
culturally relevant by salecting those depicting traditional activitieslike salmon
fishing and moose hide preparation. An attempt was made to use locd,
recognizable people. In redlity, the picture sdlection and sentence construction
processwasreciproca. Often asentencewascongtructed to match an exceptional
picture. Occasiondly a photo was taken to match acritical sentence.

Sep 3: Recordingaudio: Two Nedut'en language instructorsread the words
and sentences of the seventy-five dictionary entries onto audio tape. For each
entry they would read the Nedut'en word, the English word, the Nedut'en
sentence, and the English sentence.

Sep 4: Digitizing audio: The recorded audio tape was played into the
microphonejack of aMacintosh Ils computer running HyperCard. The audio
palette of Hyper Card was used to digitize and edit the four sound components of
each dictionary entry. Thefour componentswere saved assound resourcesto the
main dictionary sack. Averagesize of thefour audio resources for oneword was
120 K. Seps 3 and 4 could have been combined if the built-in computer
microphone had been used.

Sep 5: Digitizing photographs. Each photograph was scanned into the
Macintosh Ils computer using a Microtec 600ZS ScanMaker flatbed color
scanner connected directly to the computer's SCH port. Thefilewasthen loaded
into Photoshop for touch-up and resizing. The resulting PICT file was then
compressed nsingPI CTCompressor and saved to the folder containing the main
dictionary stack. Each picture file was 50-60 K in size.

Sep 6: Digitizingstill video: Still video frames were captured from videotape
and digitized using the frame-grabbing capabilities of the ScreenPlay program.
The hardware configuration condgted of a Macintosh lls computer with a
VideoSpigot card ingdled, connected to aVCR. As with the digitized photo-
graphs, thedigitized still frames were touched-up and resized using Photoshop.
The resulting PICT files were 60-70K in size and were saved to the folder
containing the main dictionary stack without further compression.

Sep 7: Writing the TalkingDictionary stack: Thedictionary stack that tied
these audio and visual resources together waswritten with HyperCard 2.1. The
user ssesthescreeninFigure 1 first. By scrollingthewordligts, theuser cansdect
aword in ether English or Nedut'en. An alphabetical search option is ds0
avalable. Part words can be used. Once aword has been sdected, the face icon
in the lower right corner of the screen calls up theword screenin Figure 2. This
screen shows the words, text of the two sentences, and their corresponding
picture. Clickingonthe"talkingstick™ or speaker iconsplaysthetextin Nedut'en
or English respectively. The recorder icon activates a floating pallet with which
the user can record his/her pronunciation attempts and play them back. Severd
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teacher controls are hidden on both screens. Thesefeatures allow the teacher to
change visual aspects of the screens and add new wordsto the dictionary.

Figure 1.
Nedut'en Talking Dictionary: Main Menu

Dual scrolling word fields.
English or Nedut'en word can be
selected by ‘clicking'.

/\

English Nedut'sn
one Ihk'iy
two nek
three tak'ly
four deenc'iy
five kwile'
six Jeestan

A <« O B H
Z Z

/ /

Alphabetical word search After selecting word, go to
in English or Nedut'en detailed word information
screen. See Figure 2

Creating the Phonetic Library Sack
The purpose of the phonetic library wasto provide an environment in which
students could hear and practice the individual sounds of the Nedut'en dialect.
Sep 1. Sdecting phonemes and words. The Nedut'en didect has the 41
phonemes (Patrick & Tress, 1991). A reference word was sdlected for each
phoneme. Most reference words contained the target phoneme in the initia
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Figure 2.
Nedut'en Talking Dictionary: Typical Word Screen

QuickTime color

photograph. \

Aﬁ dijee

<])))) huckleberries

Return to menu : X
Practice pronunciatiol
Play Nedut'en record & play back

% Ngin dijee yuneeyeen.
<]) Heis picking huckleberries

AN

N

position. Some Nedut'en phonemes never occur in the initial position and words
with the target phoneme in the media or terminal positions had to be used.

Sep 2: Recording and digitizing audio. The pronunciation of each phoneme
and its reference word was recorded and digitized in the same way as the
dictionary words and sentencesdescribed in Steps 3 & 4 of theprevious section.

Sep 3: Digitizing video. A camcorder was used to videotape the head and
shoulders of a Nedut'en speaker while she pronounced 40 of the 41 Nedut'en
phonemes. (Theglotta stop (') makes no sound by itself.) The videotape was
played into the computer viathevideo-digitizing card. AdobePremier wasused
toeditthisvideosegmentinto40 Quick Timemovies, oneforeechphoneme. These
movieswere compressed to 100-150 K each and saved to thefol der containing the
phonetic library stack.

Sep 4: Writingthephoneticlibrary stack. The phonetic library stack has one
card (sseFigure 3) that tiestogether the sound recording and Quick Timemovies

Play English
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described above. The card is agrid with a Nedut'en phoneme in each cdl. The
user smply clicksdirectly on the phoneme. The reference word with the target

phoneme highlighted in a box gppears at the bottom of the screen and the
computer plays the audio for the phoneme and the reference word. Clicking on

the face icon plays the movie of the phoneme being pronounced by a language
instructor.

Figure 3.
Nedut'en Phonetic Library

Listen to phoneme and sample \

word by ‘clicking'
a di \gh k | n ti w

c ee i kw 'm t ts yh
d g J kw' n t u z

k__IW e Sample word with

phoneme highlighted

\ QuickTime movie of phoneme

pronunciation

Classroom Implementation

Once completed, thetalking dictionary and the phonetic library weretrans-
ferred to two Macintosh LC 1l computers. The computers were placed in a
primary school (grades K-3) and an intermediate school (grades 4-7) under the
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direction of alanguageinstructor. A variety of strategieswas used to introduce
students to the computer and provide timefor use. Group demonstrations and
individual instruction were provided. Students were assigned specific timesto
usethe computer and were allowed to use it in their freetime. Computer access
was dso used as areward. Individuals and small groups had access to the
computer.

RESULTS

Pedagogicdly, the talking dictionary achieved itsgod. It provided students
with analternateway of hearingand practicingtheNedut'en language. Themost
i nteresting agpect of thedi ctionary wasthemotivationit provided. Studentswere
very interested inusingit. Thiswas partly dueto the novelty of usingacomputer
and partly dueto the loca nature of the program contents. Native students saw
and heard people they knew, doing things with which they were familiar. One
Kindergartner wanted to know, "How did Aunty Susie get inside the computer?

One surprising aspect of the project was the way in which it increased
awareness of the Native language program in locd schools. The talking
dictionary has been displayed at severd school functions resulting in a newspa:
per article, lettersto the editor, a 30% enrollment increase in Native language
dasses, and interest from severd regional Native groups.

Technically, QuickTime was a disappointment. It provided excdlent still
pictures for the dictionary but the movies proved to be inadequate. A complete
discussion of the technical limitations of QuickTime follows.

DISCUSSION
Technical Limitations of QuickTime

"... QuickTimemoviesmore closaly resemblejerky postage ssampsthan
fluid full-screen video." Frogt, 1992, p. 158.

Thevideo digitization process convertsthe analoguesignal of televisontoa
digital format that is competible with computer processing. In North America,
televison signalsconform to the NTSC (National Televison Standards Commit-
tee) standards. Among other things this means a frame rate of 30 frames per
second. Thisframerate is high enough to make motion on a TV screen appear
smooth and continuous. Todigitizethisanaogue TV signa, the computer must
code thelocation and color of each of the 640 x 480 pixelsin asingleframe. Thus,
a single frame of full screen video can contain amost one megabyte of data and
each second of video can be 30 megabytesin sze! Capturing full screen video at
30 frames per second isaprohibitivetask for QuickTimeand cannot bedoneeven
on high-end Macintoshes like the Quadra.
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To effectively digitize video, file szes must be reduced, therefore some
compromises must bemade. Smaller screen Szesdramatically lower the size of
QuickTime movies. QuickTime supports screens as small as 160x120 pixels (1/
16 of afull screen). A dngle frame of thissizeisonly 57 K. The cogt of smaller
screens is small movies that are difficult to sse

Lower framerates dso can be used to reducethe size of QuickTime movies.
Capture rates of 10-12 frames per second are more typical than 30 frames per
second, thus reducing moviesize 50-70%. Thecog of lower frameratesisajerky
movie that doesn't flow smoothly.

Finally, movie compression can significantly reduce the size of movie files.
QuickTime performs both spatial and temporal compression. Spatial compres-
sors examine the pattern of colors in a frame and reduce the amount of space
required to storethisinformation. For example, if aframehasalarge areaof a
sngle color it can be stored more compactly if only the location of the edges is
dored rather than a pixel by pixel record of the entire colored area. Tempora
compressors examine sequential movie frames for aress like backgrounds that
are not changing and then record only the changes rather than acompl ete pixel
by pixel record of each frame. While compresson savings are unpredictable
because they depend on the content of the movie, reductions of 90% were not
uncommon in this project.

Compression can cause problems because data dendity is not consstent
throughout amovie. In partsof amoviewhereframescond s of largeareasof one
color and little change is occurring from frame to frame, the computer has little
difficulty displaying at a high frame rate. But, when the frames become more
complex and condderable change is happening from frame to frame then
QuickTimewill skipframes. Thecogt of datacompressonisamoviethat may flow
smoothly in some spots andjerk dramatically in others.

Onefina problem: Sound and pictures are not necessarily synchronized in
aQuickTimemovie. Thiscanbeacritical problem when using a"talking heed"
movie to show proper word pronunciation as was done in this project.

Sowhy use QuickTimeat dl? Isit redly worth dl thistroubleto get smal

jerky movies without sound synchronization? The answer is yes, if certain
limitations are observed.

e Useamadl screens, and keep moviesshort. Both measureswill reducethe
processing load and result in better quality movies.

e Usedill pictureswhen possble. Don't forget that QuickTime supports
gtill picturesand movies. The color and resolution of astill frame can be
excelent and often a gtill picture can convey the message as well as a
movie.

* Lower frame rates are perceived differently depending on the subject.
For example, lower frame rates have less " gpparent” effect on movies of
machinery than on movies of people talking. This is probably because
much more information is being conveyed by the face of the spesker and
any information loss is critical to understanding. Experimentation is



218 CJEC WINTER 1993

needed to find what will work.

Computers with fast CPUs and large amounts of RAM work best for
QuickTimevideo. Remember, they aredso the most expensive. Watch
for new hardware and software to improve digital video dramaticaly in
thenext few years.

Givenall itslimitations, QuickTimeisadequatef or present useand promises
to be even better in the future.

Pedagogical Aspects of QuickTime Talking Dictionaries
Thetalking dictionary approach to supplementing Native language instruc-
tion has severd immediate benefits and has the potential for many more.

Supplementation and expansion of instruction

The dictionary was originally developed to supplement and expand
Nativelanguage instruction. With only twoqudiified teachers, language
instruction was spread thin. The talking dictionary provides a sand-
aloneteachingunit that canbeused independently givingstudentsmore
access to language instruction.

Non-Native teacher support

The talking dictionary gives non-Native teachers the option of incorpo-
rating Native language instruction in their dasssooms. There is no
subgtitutefor live instruction but many, if not most, schoolsin Canada
that enroll Native students do not have aNative language program. In
0me extreme cases there may not be any Native speskers | eft or those
that do speak the language may be unwilling or unable to teach it.
Programs like the talking dictionary can be used to fill the gap.
Non-teacher support

The dictionary can support non-teachers attempting to teach a Native
language. In many places, Nativelanguageinstruction iscarried out by
elders or other speakerswho do not haveteacher training. Thetalking
dictionary can provide one source of ingtruction based on sound peda-

gLOé:gmi ng styles

Much has been written about learning style and its influence on Native
learners(Journal of American|ndian Education, Specid |ssueonLearn-
ing Styles, 1989). Because of its audio/visual, sdf-paced nature the
talking dictionary may beabetter "fit" with Native learning stylesthan
traditional dassoom gpproaches. Such a suggestion is speculative at
this point but may be worth further investigation.

Audio-visua language archives

If Native languages in Canadaare on theverge of extinction then smply
archivingthemisareasonablegoa. Multimediaisided for such projects
because it combines the search and retrieva capabilities of a computer
with the audio-visual impact of TV.
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e Cultural promotion
Native cultureisinextricably woven into the words and picturesusedin
thedictionary. Students, especialy non-Nativestudents, areexposedto
Native culture as a by-product of using the dictionary.

e Motivation
Thetalking dictionary motivates studentsto learn. Native studentsdo
not normally see their culture and language showcased in locd schoals,
especidly on acomputer. Thisheightened interest may be ashort-term
novelty effect, but it would not be difficult to develop computerized
language games that maintain the motivation. Thethird component of
the Nedut'en Talking Dictionary Project will develop some of these
activities.

Technology and the Larger Cultural Context

The Nedut'en Talking Dictionary Project attempted to apply modern multi-
mediatechnol ogy to preserveand promotesomethingvery ancient - thelanguage
of one of Canadas First Nations. From this project and others (Wilson, 1992)
severd guiddinesfor thesuccessful application of technology to Nativelanguage
and culture have become obvious.

» Native people must be involved in production. Itistheir culture. They
arethe experts.

e Cogsmust bekept low. Thisispossible because multimediaisbased on
microcomputers and home video equipment, both of which arerelatively
inexpensive.

e Thelevd of technical expertise required must be kept low. Multimedia
on aMacintosh computer iseesy to create. QuickTime has complicated
the situation but promisesto get eedier.

e Asan educationa tool, the multimedia database must be interesting to
use. It hastheadvantage of combiningthebest featuresof every medium.

In summary, QuickTime was found to be adequate for creating computer
assged Nativelanguagelearning programssince itslimitations can beavoided.
It is one of severd technological toolsthat can be used to preserve and promote
Native language and culture.
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