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ABSTRACT

The purpose of this research is to establish if students exposed to speech recognition technology (SR) within the lecture theatre environment and who receive a transcript of the lecture perceive an improvement in academic integration during their first year of higher education.  The Liberated Learning Project is a world-first, action research project, developing a speech recognition technology application for use in lecture theatres to remove barriers to participation for those students, who for whatever reason, have difficulty in taking lecture notes. Further the technology can be used simultaneously to display text on-line and generate material for use in distance education. It is argued that incorporating speech recognition as an additional augmentative approach to student learning experiences may stem student attrition in the first year of higher education.  

First year attrition

Attrition (dropout/withdrawal) has been researched from a number of different perspectives including sociological, educational, psychological and psychoanalytical slants (Lawrence 1971). Price, Harty & Cole (1991) noted that withdrawal is most prevalent in first year, part-time students who had left school more than five years prior to enrolling at university citing either stresses in their personal lives or inability to adjust to university. Studies by Hall and Harper 1980 1981, Schevdin 1985, Ainsworth 1976, Bowker, Gough, Isaacs et al 1977 (cited in Price et al 1991) all refer to the inability of students to cope academically as one of the major reasons for withdrawal.  

More recent literature from the Department of Education, Training and Youth Affairs (DETYA) relates to collected data pertaining to student satisfaction with courses.  The reason for measuring satisfaction of students is in response to the broader range of motivations, backgrounds and abilities of students in contemporary universities, which have resulted from the shift to mass education from an elitist system.  Attitudes toward the usefulness of higher education, teaching styles, modes of entry and the interaction between students and teachers are also repercussions of this shift to mass education.  Universities need to respond to the needs of both society and individual students within the educational service products they provide (DETYA, 2000).

Tinto (1975), adopting a sociological viewpoint, developed a conceptual schema for withdrawal from college in an attempt to formulate a model that explained the interaction processes between the institution and the individual and how these processes result in different types of dropout.  Tinto’s (1975) model of student dropout is a generalised framework for traditional students and is considered to be one of the most influential contributions made to the understanding of student attrition (Baumgart & Johnstone 1977; Bean & Metsner 1985).

Tinto’s (1975) longitudinal model of university dropout postulated that interactions between the academic system (being grade performance and intellectual development) and the social systems (being peer-group interactions and faculty interactions) create a process of frequent re-evaluation of educational commitment (Tinto, 1975). Thus, academic integration is a rationale for exploring avenues to reduce attrition through provision of additional academic support during first year.  This paper will explore only the inability of students coping academically as they enter into university and one strategy to address the issue.

Note-taking skills of first year students

In Australia the attrition rate of students is approximately thirty percent, (DEST, 2000) most of which occurs in the first semester of student enrolment. One of the reasons identified is the lack of preparation for studying at the tertiary level.Generally students are not taught how to take effective notes during lectures, so many students find themselves behind quite early in their first semester and become intimidated by the education process as it is different from their experiences at school.  

It is clear that problems exist for some university students with both the immediate intake of lecture material and with note-taking for later study purposes.  In particular, first year students may initially find it difficult to understand new and different terminology used by lecturers. Having to rely on their auditory skills, they need to listen to and process large amounts of spoken text in lectures. Such students can find it difficult to distinguish between the main ideas and the supporting details. Moreover, while some lecturers use PowerPoint slides, the slides are usually in key word or phrase format. For students new to higher education, these slides can be cryptically concise, leaving the students wondering exactly what the slide was about. The result can be that the students misunderstand the verbal information, leading to frustration and, at times, withdrawal from the course.  

Liberated learning project

The Liberated Learning Project (LLP) is aimed at developing and researching automated speech recognition technology to provide flexibility for students in the classroom, particularly for students such as those who speak English as a Second Language (ESL), Indigenous students and those with a disability.  It does this by taking a product that has been produced (ViaVoice) specifically for dictation applications and developing it as a real time application. 

Within the context of an international research consortium spearheaded by Saint Mary's University (Halifax, Canada), the University of the Sunshine Coast is pioneering and expanding the Liberated Learning concept in Australia and South-East Asia. 

Objectives of the project 

· Implement the Liberated Learning concept in multiple Australian universities.  Implementation has begun at Murdoch University and Central TAFE in West Australia with up to four additional universities being included in the project by the end of 2003.

· Research the impact of the Liberated Learning approach on various educational stakeholders, especially students with disabilities, Indigenous students and those from ESL students.

· Research and Develop the Liberated Learning model: continue groundbreaking working with consortium partners at an international level.

· Develop a Training and Support Infrastructure at the University of the Sunshine Coast to enable speech recognition (SR) technology to become a mainstream teaching tool in Australia.

Technology development

Access to lecture material for equity target groups and the abilities of students to take notes were the impetus for developing SR in lectures as a mainstream teaching tool. After training in the use of voice recognition computers, faculty members, wearing cordless microphones, utilize automated speech recognition software (voice-to-text) in their lecture theatres.  Their spoken lectures are digitized and simultaneously translated into text via speech recognition technology software, then displayed on a large screen in front of the lecture theatre.

Product development is significantly advanced to the point where it is now possible to gain a high level of accuracy (90% or better) using speech recognition technology in the lecture theatre setting.  IBM’s ViaVoice application is the engine behind the application developed by speech recognition technology researchers at IBM’s T.J. Watson Centre in New York in collaboration with consortium partners.  

The modifications include the need to use no punctuation when delivering the lecture.  The lecturer simply pauses and the text automatically moves to a new line. After the lecture has been delivered, an assistant edits the lecture text and inserts punctuation, rectifies any recognition errors, removes or further enhances the text, prior to providing the lecture transcripts to students as an electronic copy via the internet. 

At present there are more than 20 academics using the technology in lecturing environments at eight higher education institutions across the globe in programs as diverse as communication and cultural transitions, information technology for ESL students, politics, business, teaching Auslan (Australian sign language) and science.  More than two thousand students were exposed to the technology during first semester, 2002.

Who benefits from the technology?

There are 1630 Colleges and Universities identified within the geographic area served by the current project including:

· 50 Canadian universities

· 40 Australian universities

· 1540 universities and colleges in the USA

In 2000, there were some 18,000 students in Australia who have identified as having a disability within the university sector. (DEST report 2000)  Accessibility laws, including the Disability Discrimination Act 1992, positively affect efforts to expand use of the LLP concept.  Finding innovative and cost effective interventions to comply with basic legal and societal obligations provides a challenge for all universities. In addition to fostering dependence on intermediary approaches, traditional support services consume vast resources. Volunteer and paid notetaking programs, sign language interpreting services, real-time transcription, stenography, and other intermediary based models are very expensive to operate.  Thus, universities, TAFE colleges and schools continually seek viable alternatives that offer equal or better quality, increase student independence, increase student access, and simultaneously cost less.   For example, one deaf student can require up to $20,000 of interpreting services in the course of an academic year.   One stenographer/captionist (court report status) could cost over $60,000/year. 

International students and (ESL) learners struggle with lecture content delivered in auditory format.  Some of these students are more accustomed to English language in print form. Others simply find the speed of the lecturer’s delivery too fast, or the amount of information delivered in a second language too much to process.  In the year 2000, 13.7% of total enrolments at Australian Universities were overseas students, 10.3% enrolled as on-shore students and the remainder as off-shore students from a total enrolment of 675,000 students.  In addition 4.8% of enrolments of non-overseas students identified themselves as having English as second language.  (DEST report 2000)  International student response to date indicates that LLP is attractive to this population as an additional learning tool, assisting with listening to and reading texts, comprehension, text organisation, pronunciation, and stress and intonation skills.

Impact of the technology on students

University of the Sunshine Coast students were asked to participate in either an interview, focus group or complete a survey on their experiences with the technology during lectures.  Students enrolled in four courses in semester two, 2001 participated in the first round of the research with a total of 363 students providing consent to participate in the project drawn from Business, Science and the Faculty of Arts and Social Sciences.  Students were advised of the availability of the technology as the researchers provided information packages and consent forms at the commencement of the semester.

Enrolments for Semester One, 2002

Murdoch University




University of the Sunshine Coast

Semester one 2002




Semester one 2002

	Level of Course
	No of Students 
	Level of Course
	No of Students 

	First year core unit
	500 
	First year Arts and Science unit
	170

	First year arts unit 
	103
	First year core business unit
	541

	Second year arts unit
	51
	Third year science 
	20

	
	
	Intro subject for Internationals Students
	16

	
	
	First year core business unit
	481

	Total
	654
	
	1228


Students were asked to describe their first impressions of the digitized lecture and discuss how they engaged the technology.  The table above shows the enrolment figures in subjects using the technology in Australia in semester one, 2002. First year courses have been targeted for implementation of the technology in an attempt to improve the retention rates of students.  Students must log onto the website, read an information package about the project and then provide electronic consent to participate in the research prior to being provided access to the on-line transcripts.  

By introducing SR technology into lecture theatres, students are able to see as well as hear the lecture, thus, the use of SR in the lecture theatre environment introduces discussions about how students learn both within the lecture theatre environment and during revision of the lecture.  The model below outlines how SR can improve student’s comprehension of lecture content.  Academics generate between 8,000 to 10,000 words in a one hour lecture, yet we know from experience that even the best students will only note down approximately 800 words in the same time.  

Most students reported that once they overcome their initial trepidation with the technology they felt the digitized text could assist them to reinforce their note-taking skills and supplement missed information.  Not all students were quite as optimistic, some felt that the text was distracting, particularly at the beginning of the semester.  

Students and the Lecture

Student’s interaction with the digitized lecture produced a range of responses.  Some students constantly watched the screen, others only occasionally when they missed a point, and others reported avoiding the screen completely.  The most important aspect of the digitized lecture was the accuracy and readability of the text during the lecture. 

There are, of course, some areas about which it is necessary to be cautious. Students report that low levels of accuracy in the screen display have the potential to be distracting and misleading. Thus, extra care must be taken to ensure the efficient performance of the technology, and also the necessary training of the lecturers’ voice models. This will give a higher level of accuracy in the screen display. A further point of caution, is that the development of listening and note-taking skills are extremely important for second language students in academic contexts. Care must be taken that these skills continue to be improved – they should be enhanced with the use of the SR, not replaced. Further research is necessary in these areas.

Students and the Transcripts 

Students were intrigued by the prospect of having a substantial transcript of the lecture that they are able to download or search for particular references.  In particular they regard the lecture transcript as an invaluable resource with which to improve study skills, reinforce comprehension of lecture material and compare notes taken in class either by the student or supplied by a volunteer note taker. Researchers are able to track the frequency with which students access the website, to correlate against student’s own reports of how often they use the online transcript of the material.

Overall the students identified the on-line transcript as having the most utility for their learning outcomes as they were often unable to keep up with writing notes from the lecture and felt they may have missed critical components of the content.  Many students were unable to decipher the notes they had taken during the lecture when they were needed for revision however, having the text available to them online provided a tangible reminder of the salient points. If students are able to compare the notes they themselves have taken in the lecture against a transcript of the lecture, we move from incomplete notes of an intangible lecture, as normally once it has been delivered the words are gone, to a comprehensive tangible, downloadable, searchable resource for students to compare their notes and use for revision. 

It is important to ensure that SR does not interfere with or replace the development of good listening skills. It should supplement and enhance these skills. Research is essential to examine this aspect more carefully.

It is recognized that students will learn material if they, themselves, generate notes from the lecture, however there are a significant number of students who have difficulty comprehending what the lecturer is saying as English is not their first language or are students with a range of disabilities, are Indigenous students or even are students from low socio economic backgrounds who find it difficult to juggle work and study.  It is these students who are the main beneficiaries of the technology.   

The impact of speech recognition on pedagogy

Academics are central to the delivery of this technology. The impact of SR on teaching experiences is key to understanding how well speech recognition can “adapt” to the lecture environment and how well lecturers, in turn, “adapt” to the challenges inherent in the technology.  Although the primary goal is to deliver positive learning alternatives for students, the project is also obligated to provide academics with technology that extends pedagogical advantages without imposing excessive constraints upon, or critical changes to, their current methods of teaching.

Interviews have been conducted with 25 academics to date in Canada, Australia and the USA.  Participating Universities include St Mary's University, Ryerson University, Durham University, University College of Cape Breton, (Canada), University of the Sunshine Coast, Murdoch University and Central TAFE, (Australia) and Stanford University (USA). Two sets of interviews are undertaken with participating academics at each university using speech recognition technology in their lecture theatres. These interviews provide significant insights into the technology and pedagogical implications of integrating this technology into their lectures.  

Prior to the commencement of semester, academics are questioned about how they prepare and deliver lectures.  These interviews serve as the foundation for understanding the nature and extent of change the technology might introduce to the academic’s conventional pedagogical methods.  As expected, each academic’s method of lecture preparation and delivery is unique to individual teaching preferences, priorities, number of years teaching a particular unit and specific design of the unit.  Lecture preparation and delivery are also shaped, to some extent, by the discipline in which each academic specializes.

At the completion of the semester academics were interviewed again and asked to relate their experiences using SR in their lectures.   

Findings from academic interviews

Lecture preparation

Academics reported differing views regarding the degree of change SR introduced to their methods of lecture preparation.  Some noted that the technology tended to demand an increased investment of time in preparation (the issue of time constraints was a predominant theme in interviews, emerging in several different contexts), however they also noted that the technology compelled them to apply more structure and organization in the preparation of lectures.

Impact On Lecture Delivery

There is a considerable difference between dictating with speech recognition software in a relatively controlled environment (such as an office) and delivering a lecture in a theatre: regardless of whether academics apply a great deal of structure to their presentations or lectured extemporaneously, the challenge still exists.  As Stuckless (2001) observes, “in introducing SR into a lecturing environment, and asking it to recognize an academic’s spoken lecture, we are asking both the technology and the academic to undertake a much more challenging application.”

Speaking style

Common in academics’ responses was the conviction that the technology should be as transparent as possible in the theatre.  Essentially, it should complement, rather than eclipse, the spoken lecture.  Academics were mindful of the demands of the technology but insisted that its presence should not render substantial changes to their presentation style.  Consequently, while academics reported that they often made some modifications to enunciation and the pace of their speech, it did not appear that SR significantly compromised or impeded academic’s overall lecture delivery.  Academics are conscious of the need to achieve high accuracy while simultaneously delivering an engaging, expressive and unconstrained presentation.

Accuracy

The project uses a distinctive accuracy measurement instrument developed by Dr Ross Stuckless called the NTID Test of SR readability.  Academics have found their levels of accuracy have fluctuated depending on the amount of training and preparation of material prior to the lecture. The more the technology is used the better the level of accuracy which has varied at levels of between 75% and 93%.  Further research is currently underway to determine methods of reducing recognition errors.

Post-Lecture Processing

At the completion of the lecture, the unedited voice files are posted on in an internal folder for an external editor to download to a text file for insertion of punctuation, correction of recognition errors and removal of redundancies.  At the completion of this process the text file is emailed to the academic for checking of the content and either inserting of additional material or removal of redundant information.  The final text file is then placed on the Liberated Learning Website for students to download.  The lecturers found they could use the edited transcripts to reflect on their teaching style, however they noted that there was a difference in communication style: rather than an academic script style the text is a conversational style, reflecting the presentation in the lecture theatre.

The pedagogical advantages of speech recognition

At the outset of this research it was believed that the most salient effects of speech recognition would derive from the delivery of the lecture.  To date, the impact of speech recognition on lecture preparation and delivery seems to be relatively inconsequential for some academics, largely due to the insistence that speech recognition be absorbed within the lecture environment, rather than dominate it.  In essence, academics tended to view speech recognition as a vehicle for the critical appraisal of their conventional teaching methods, and a means by which they could enhance, if necessary, components of the lecture style and content.  An example is where academics have reviewed their lecturing style and now incorporate good pedagogical practice by repeating questions or answers provided by students during the lecture to enable the full context of the lecture to be captured.  

Complementing the pedagogical advantages of using speech recognition technology there is a need to concentrate on the clarity of the spoken word in terms of improving the academic integration of students.  In a study of distance education students undertaken by Raciti (1997) a number of elements arise in terms of the written communication, which has relevance to this project. Whilst the research has not been conducted within the Liberated Learning Project it does point to the importance for academics to ensure their delivery of lectures addresses a number of elements relating to clarity of presentation both in the lecture and in provision of the transcript. Findings of the testing of the clarity and conciseness category are shown.

	Elements of the clarity and conciseness of written communication in rank order of importance:
	Elements of the clarity and conciseness of written communication NOT of  importance:

	1. No punctuation errors
	1. Absence of jargon or slang language

	2. No unnecessary repetition
	2. Absence of grammatical errors

	3. No spelling errors
	3. Clear sentences

	4. Logical structure
	4. Warm tone of message

	5. No unexplained words
	

	6. Clear words
	


Source:  Raciti (1997)

As shown in the above tables, students noted that variables in order of their importance in forming written communication were: no punctuation errors, no unnecessary repetition, no spelling errors, logical structure, no unexplained words and clear words. The absence of jargon or slang language, absence of grammatical errors, use of clear sentences and a warm tone of message did not have a significant bearing on the perceptions of students of their relationship with the university. 

Reducing student attrition

If we examine a distance education model as a framework for the integration of speech recognition technology into the higher education sector, both academic and social systems intersect to improve the teaching and learning environment for students by integrating people with systems and tools.  

As already outlined there are increasing numbers of students who do not fit the traditional notion of a student and who require a change of practices within the higher education system to accommodate their needs and remove barriers to their participation.  Speech recognition technology can be integrated into the design process when developing courses as academics reduce the time taken to produce online or distance education content by using voice instead of typing. Instructional designers then improve on the written communication derived from the speech-generated script.

In terms of delivery the technology is an improvement on audio/visual recordings as students have access to an immediate, tangible, searchable and downloadable resource.  Trials are currently underway to enable text of the lectures to be delivered in real-time across the web and to integrate multi-media into the displayed text.

One academic at Stanford University is using the technology within a social systems context by providing an unedited transcript of the lecture to students immediately after the lecture and asking them to correct the script and provide an explanation of their perceptions of what the lecturer has taught during the previous week.  This process really engages the students with the lecturer and with other students to discuss/debate what is being taught.  

Finally the technology allows the student to choose their learning environment beyond the traditional teaching model of the classroom.  Moore and Kearsley (1996) in their model of distance education, identified computer networks and software as teaching delivery tools, such as that used in the Liberated Learning Project, as important components in the learning environment. For many students now, this is critical in maintaining an ability to continue enrolment until they develop the academic and social supports they require to successfully undertake a degree.

Model of Distance Education





Source:  Moore and Kearsley 1996

Future directions

One study being undertaken this year is to identify the impact of the technology for students of ESL in two different contexts. The first is that of the formal lecture and the second is in an English as a second language instructional setting at USC and Murdoch, where international students and domestic non-English speaking background students have the opportunity to study subjects in which the lectures are delivered using speech recognition. Speech recognition is used in an instructional ESL classroom at Central TAFE in Perth. The class is specifically provided for Australian resident non-English speaking background students.  

Conclusion

The paper presents a strategy for addressing the difficult question of attrition and its causes.  What is known is that some students are under-prepared for study when they enter higher education, particularly in relation to note-taking strategies.  What the Liberated Learning Project does, in a unique and progressive learning medium, is provide students with an opportunity to take away a tangible, and additional searchable resource for use in comprehending and revising lecture material.  This has proved valuable for some students, particularly those with disabilities, from non-English speaking backgrounds and indigenous students. Current and future research aims to evaluate the impact of the technology upon the learning experiences and attrition intensions of first year students.  
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