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Abstract 

The past two decades have seen advancements in technological innovations which have 

improved research in various fields. In linguistics, there have been innovations in both 

software and hardware that aid in recording, analysis, interpretation and presentation of data. 

World over, such innovations have led to increased research with reduced levels of errors in 

all the branches of linguistics. However, in Kenya, not much has been done using the new 

innovations in the field of linguistic research. It is against this backdrop that we discuss the 

trends in the use of technology in linguistic research in Kenyan public and private 

universities. We interrogate the status of technology in use, the level of training in technology 

of research supervisors, and the extent to which technology has been used in the last five 

years. This article is based on the assumption that advancements in technology have not been 

fully embraced in Kenyan universities. To test this, we sampled four public and four private 

universities. In each, we interviewed and served questionnaires to two research supervisors 

and two postgraduate students, all from the linguistics departments.  We also examined five 

PhD theses in linguistics completed within the last five years in each university. We sought 

data on which software and hardware have been used in linguistic research and to what 

purpose. Several observations were made. Many of the universities lack modern technological 

facilities in linguistics. Few have language laboratories and where they are available, students 

had had limited access to them. Students in advanced classes exhibit little knowledge of the 

available software. Even where Wi-Fi as a basic facility is provided by the universities, 

students and research instructors were largely oblivious of the software they could access and 

utilize. Consequently, there is more research on areas that require minimum use of 

technology. There is less research on areas deemed as ‘complex’ in linguistics such as 

phonetics, phonology, forensic linguistics and psycholinguistics. Due to poor interaction with 

technology, there are few innovations made, less so by our linguists, to cater for our rich 

linguistic heritage. We propose that universities sensitize, train and expose students to 

technology in linguistic research. The curriculum should incorporate the use of technology 

and promote research that uses more of the new technological innovations through 

establishment of well equipped language laboratories. Funding in the development of new 

software programmes that will improve research should be increased. We also propose the 

establishment of a national centre for linguistic research if we are to achieve development 

goals in education and research. 
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Introduction  

In the last decade, there have been great leaps in technological development the whole world 

over. Innovations in technology and software development from diverse fields have been 

adapted to linguistic research. Linguistic data, also known as corpus, requires specialized 

software tools for presentation and analysis. Corpus linguistics is empirical, representative, 

relies on the use of software for interpretation, and depends on both quantitative and 

qualitative analytical techniques (Bieber et al, 1998). When the corpus is large and the 

analysis complex, software tools become an increasingly important factor (Anthony, 2013). 

There have been numerous technological developments aimed at enhancing research with 

increased efficiency and minimal error margins in the analysis of linguistic phenomena. These 

innovations in software and hardware aid in recording, analysis, interpretation and 

presentation of data. Experimental linguistic research has ensured that results are now more 

objective, valid and verifiable.  

In Kenyan universities, technology has not been fully embraced (Manyasi, 2010). This 

can be attributed to insufficient knowledge of, and limited exposure to the available 

technology. In addition, there is inadequate training on the use of the technology that is 

present.  In this article, apart from exposing some of the technology that can be used in 

linguistic research, we also examine the status of the use of technology, the level of training in 

the application of technology in research, and the extent to which technology has been used in 

the last five years in Kenyan universities.   

This article is organised in three sections. Section one exposes some available 

technology for use in research in the various branches of linguistics. Section two discusses the 

situation in linguistics research in Kenyan universities. In section three, we give a conclusion 

and make some recommendations. 

 

Linguistics Hardware and Software 

Ordinarily, the study of language is viewed as the simple matter of understanding and 

speaking a language. However, this is an undertaking that requires a truly scientific approach 

involving the use of both hardware and software. Overall, the hardware required in linguistic 

research is limited to a computer, voice recorder, microphones and listening devices, all of 

which would be present in a language lab. Diverse software programs are also important in 

language study. Developing such programs is a complex task that requires an understanding 

of human languages, knowledge of computer algorithms, data storage methods, character 

encodings and user-interface visual designs (Anthony, 2013). In the subsections below, we 

present a few of the available software programmes and their application in linguistics.  

 

Morfessor 2.0: Toolkit for Statistical Morphological Segmentation 

This program was originally the Morfessor Baseline which was developed by Creutz and 

Lagus in 2002 with its software implementation, Morfessor 1.0 being released in 2005. The 

program is a group of probabilistic machine learning methods which segments raw data. It is 

used in morphology to segment words into morphemes which are the smallest units of 

meaning in a word. The toolkit is useful for a wide range of languages and applications. It is 

best suited for agglutinative languages where most African languages belong. Its applications 
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include large vocabulary, continuous speech recognition, machine translation, and speech 

retrieval.  

 

 

UAM Corpus Tool 

This software was developed by Mick O’Donnell in 2008. UAM is an annotation tool that 

enables a researcher to annotate plain text at manifold linguistic levels. The annotation can be 

done manually or semi automatically. The blue print at every tier is given by the use of a 

hierarchical tree of features which makes classification across linguistic levels possible. The 

tool can be used to search complex data for harmony and allows one to produce descriptive 

and comparative statistical analysis of the corpora. 

 

Leopar 1.0.0 release 

The software was developed by Bruno Guillaume in 2011. LEOPAR is an open source natural 

language parser. It is used in syntax to analyse well-formed grammatical sentences so as to 

show the structure of phrases and their interrelatedness. It is based on Interaction Grammars 

and produces deep syntactic structure. It can produce both dependency and phrase structures.  

 

Linguist’s Assistant (LA) 

The software was created by Tod Allman in 2014. LA is a multi-lingual natural language 

generator based on linguistic universals, typologies, and primitives. LA enables linguists to 

build lexicons and grammars for a wide variety of languages, particularly minority and 

endangered languages. LA then uses that information to produce initial draft translations of 

numerous community development articles in that language. These articles educate people 

how to prevent the spread of various diseases. These texts are intended to improve the quality 

of people’s lives and enable the speakers of these languages to participate in the larger world. 

The initial draft translations produced by LA are always easily understandable, grammatically 

correct and at approximately a sixth grade reading level. When experienced mother tongue 

translators use the draft generated by LA, their productivity is typically quadrupled without 

any loss of quality. 

 

Linguistica 

This is an ongoing software research project initiated in 2001 by John Goldsmith and carried 

out by staff from the Department of Linguistics and the Department of Computer Science of 

the University of Chicago. They include Yu Hu, Colin Sprague, Aris Xanhos, Jonathan 

Nieder, Sravan Reddy and Sonjia Waxmonsky. The software is for the unsupervised learning 

of natural language morphology. It takes an untagged text corpus as its input, and attempts to 

determine the stems, affixes, and morphological structure of words with no prior knowledge 

of the language.  

 

Minpair 

The original program was developed by Bill Poser in 1993. This program generates a 

complete list of minimal pairs from a word list. It does this by taking in an input and then 

optionally finds minimal pairs. The basic program is a command line program. It may be 

driven by an optional GUI (graphical user interface). The program can be used in phonetics, 

phonology and morphology.  
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Alchemist 

The software was developed by Yu Hu and Colin Sprague of the University of Chicago. The 

original purpose of the program is to allow a researcher to read in raw text files and create 

morphological gold standards in XML formats. With the use of the program, one can identify 

morphemes together with their characteristics such as whether they are roots or affixes, the 

degree of analysts’ certainty, and allomorphs of the morpheme. It is also a good generator tool 

for sorting and filtering lists of words because it allows the user to easily use regular 

expressions applied to words. 

 

Child Phonology Analyzer 

This tool was developed by Gafni, C. in 2015. The tool provides phonological, morphological 

and lexical analysis of child speech versus adult target speech. However, it can be adjusted for 

analysis of other types of corpora. It is intended to be used with corpora stored in Excel Files, 

Praat text grid, CHILDES database, XML, tabulated text and cvs. The tool offers a detailed 

phonological analysis, allowing a researcher to count instances of different segment, 

articulatory features, syllabic structures and strings (words and parts of words) within a given 

age range. It also offers an account of lexical development portraying stages of development 

(by cumulated attempted target words). 

 

Statistical Package for the Social Science (SPSS) 

The software was released in 1968 by Norman H. Nie and C. Halai Hull and is currently 

owned by IBM. This is a system for analysing data. It takes in data to generate tabulated 

reports, charts and plots of distributions and trends, descriptive statistics and complex 

statistical analysis. In linguistics this program is useful because its command language is easy 

to learn and it has a flexible data handling capability and can handle almost any type of data, 

qualitative or quantitative. Its functionalities include ANOVA (Analysis of Variants), 

Descriptive Statistics, Correlations, Factor Analysis, and Graphics and Graphical Interface all 

of which are important in linguistic analysis. 

 

Praat- Doing Phonetics by Computer 

Praat is a program developed by Paul Boersma and Weenink. It is continuously undergoing 

upgrading. The program is used in spectral, pitch, formant and intensity analysis of speech. It 

is also used in articulatory and acoustic synthesis as well as in speech manipulation to change 

pitch and duration. It is a very useful tool in phonetics. 

 

PC- KIMMO 

PC-KIMMO is a program developed by Kimmo Koskenniemi in 1983. It can be used in 

computational linguistics, descriptive linguistics and natural language processing systems. It 

is used to generate and or recognise words using a two level model of word structure where a 

word is presented as a correspondence between its lexical form and its surface level form.  

As earlier stated, we have only presented a few software programs. In the section below, we 

examine how technology has been used in linguistic research in Kenya.  

 

The Situation in Linguistic Research in Kenyan Universities 

When technology is used in linguistic research, the process becomes less complex and more 

efficient, and the findings are objective, accurate and verifiable. This in turn encourages 

deeper and even more diverse linguistic research. In Kenya, if technology were to be highly 

embraced, there would be heightened appreciation of, and research in the local languages. 
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This interest would spur growth in scholarship from which new linguistic theories based on 

these languages would develop. The linguists would also be encouraged to develop software 

tools customized to the analysis of the local languages. However, this is not the case in Kenya 

(Manyasi, 2010; Okwakol, 2008). 

We interviewed respondents from both public and private universities on their 

knowledge and use of language labs. The intention was to find out if they were conversant 

with the hardware in a language lab and how often they used the facilities. The general 

finding is that many students are unaware of the existence of language labs in their 

institutions. In the few cases where the students were aware of a lab, they admitted that they 

had had limited access to the facility and were unable to identify the hardware found there. 

This shows that most universities do not have language labs. In the instances where the labs 

are available, they are either underutilised or not in use at all. This is in line with the 

observation by Gudo, Olel and Oanda (2011) that some of the existing infrastructure at 

university is inadequate and dilapidated.   

In view of the above, a grim picture appears. A language lab presents opportunities to 

young linguists. As Chepkorir, Naibei and Cheruiyot note, ‘inadequate practical lessons or 

field work deny the trainees opportunity to link theory learnt in lecture halls and the field of 

work’ (p. 478). It is in a language lab where potential linguists are exposed to the handling of 

hardware and the application of software in experimentation and in-depth analysis of 

linguistic phenomenon. This demystifies the use of technology in linguistic research. The 

immediate consequence is that students are unable to comfortably use hardware such as 

computers, voice recorders and synthesizers in their basic research and therefore, rely on 

others’ assistance. Later, when research is more complex and demanding, this failure becomes 

a real encumbrance. Students also try to evade linguistic areas which require the use of 

hardware since they deem the areas ‘difficult’. Overall, graduates of the linguistics program 

are left with poor skills of handling hardware and, since with time, they become lecturers, this 

is carried on in a vicious cycle.       

The failure to set up and or maintain language labs can be attributed to several factors. 

Key amongst them is the failure of language and linguistics departments to impress the 

importance of a language lab to the university administration. If this were done, the 

administration would be bound to establish the labs and provide personnel to maintain them. 

The departments are also culpable in that they do not expose their students to the language 

labs.  

As a way of tackling this shortcoming, language and linguistics departments should 

work together with university administrations in setting up and maintaining language labs in 

the universities. The departments should also encourage the use of the labs where they have 

been established. There should also be formal training of lecturers in handling of the 

equipment so that they can pass the same skills to their young learners.  

In regard to awareness and use of software, we found out that most of the respondents 

were unaware of tools that could be applied in linguistic research. Tied to this is the fact that 

the curriculum does not lay emphasis on the use of technology in teaching and research in the 

early years of university education. Respondents could hardly identify programs that they may 

use in specific linguistic fields such as phonetics, morphology or syntax. This clearly 

underscores the scant emphasis accorded technology in linguistics teaching and research. 

  The respondents also exhibited little skills in analysis and synthesis using most of the 

available software programs. They owned up to being aware of only the SPSS software to the 

exclusion of all others. Indeed, an examination of PhD theses in linguistic research presented 

in universities in the last few years revealed that, overwhelmingly, SPSS is the software used. 
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The lack of use of other programs means that as new innovations are made and put into use, 

we are left behind. This is most apparent where we find researchers from without our 

continent, armed with the newest theories and technology, being at the forefront in studying 

our languages. Our researchers only act as their assistants and their source of data.  

The consequence of failure to introduce technology at early levels is that at higher 

levels, research areas that would do better with varied software applications are perceived as 

difficult and are shunned. Learning then becomes theoretical and not practical (Chepkorir et 

al., 2017). For instance, due to ‘fear’ of the technology involved in the analysis of pitch, 

formants, stress, and intonation in speech, this linguistic field of phonetics is avoided. As a 

result, there are only a few phoneticians in the country, a very unfortunate situation.   

If these programs were availed at these early stages, research at later levels would be 

simplified. Universities would be prolific with results that are objective, valid, reliable and 

verifiable and be the fountains of knowledge that they are meant to be. The knowledge and 

skills acquired would be prerequisite assets in later scholarly work that would easily place 

Kenya on the linguistics landscape.    

One way of addressing the issues above is by creating awareness of the existence of 

the programs and their application in linguistic education and research.  In introductory 

courses like Phonetics and Phonology, software programs such as Praat could be introduced 

to learners for basic speech analysis. Morfessor 2.0 could also be introduced for 

morphological analysis of student’s first languages. SPSS could also be introduced for 

analysis of simple data, and at higher levels, more programs could be introduced. Another 

way of addressing the same would be by ensuring that the curriculum encompasses the use of 

technology in its execution. In this way, anyone going through the curriculum will get formal 

training on the use of technology. 

Despite the scenario described above, it is worth noting the contribution by some 

Kenyan scholars in the use of technology in linguistic research. The scholars have 

endeavoured to ensure that software is applied in the analysis of local languages. For instance, 

Kamau, C., Wagacha, P. W., De Pauw, G., Muchemi, L., Ng’ang’a, W., Ngure, K., and 

Mutiga, J. (2010) have developed an Open spell checker for Gĩkũyũ. This is a program that 

uses Hunspell language tools to explore the morphology of Gĩkũyũ, highlighting the inflection 

of various parts of speech in the language. Maina, L. W. (2009) has also developed a text-to-

speech system for Gĩkũyũ with an interactive voice response system. As far as technological 

development in research is concerned, this is a positive move. However, these and other 

programs remain on the shelves and are hardly used in Kenyan universities. Unfortunately, 

the results from such developments are not disseminated to researchers and end up as just 

academic papers. Indeed, as Mukwana, Kande and Too note, ‘there is an abysmal dearth of 

knowledge on how to use research findings to catalyze innovation’ (p. 348). To counter this, 

seminars and workshops should be held where participants are enlightened on the existence of 

the results and their applicability.  

 

Conclusion and recommendations 

Technological development has been the key to success in the developed world. There have 

been great innovations leading to changes in all spheres of life. In linguistics, such 

innovations have enabled better understanding of the languages of the world and have saved 

languages that are threatened or face extinction. Unfortunately in Kenya, technological 

development has not been fully embraced. A major consequence is that local linguistic 

research has been limited. Additionally, we do not have a pool of scholars whose work is 
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purely linguistic research. Another consequence is that non-native speakers of African 

languages are the ones doing linguistic research with findings that are sometimes contentious.  

From our findings we propose that the university language and linguistics curriculum be 

reviewed to incorporate the use of technology. This would also include formal training of the 

curriculum implementers and other personnel on the application of technology to linguistic 

studies. Secondly, though we noted some development of software specific to some African 

languages by a few local scholars, more of such should be encouraged. This encouragement 

should come from language departments and be funded by universities. Results emanating 

from such endeavours should be availed to the budding researchers. The combination of these 

proposals should help create a pool of scholars who would be dedicated to promoting 

linguistic research. Finally, funding should be solicited for the establishment of functional 

language labs. A national centre for linguistic research should also be established if Kenya is 

to achieve development from above and from below. 
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