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Abstract 
The articles considers the educational technologies used in the framework of the research seminar on 
the example of the course “Problems of prosodic analysis of sounding speech”. The work with following 
software for sound analysis and processing are described: PRAAT, Speech Analyzer, WaveSurfer, 
MATLAB. 
The main feature of research seminar is an active form of conducting classes (business and role-playing 
games, case studies, etc.) in combination with extracurricular, independent, work of students. Electronic 
equipment and information technologies are involved to stimulate the activity of students in the 
classroom. For the development of self-activity in the process of studying materials, students are offered 
to use online resources, prepare for participation in colloquiums and discussions on the proposed topics 
of the course, make presentations. 
Keywords: research seminar, group work, educational software. 

1 INTRODUCTION 
Modern rates of Science Education development contribute to raising the requirements for the quality 
of the educational process and to attracting modern educational technologies. If in the process of 
preparing undergraduate students standard forms of education can be used (lecture, seminar, 
practical classes), then in organizing the training activities of undergraduate / graduate students such 
techniques are hardly appropriate, most likely their use will not bring the desired results [1]. 

Along with the traditional forms of conducting studies in a higher educational institution, questions of the 
organization of active forms of education, especially the interaction of a teacher and students with active 
teaching methods and their correlation with the organization of group educational and cognitive activities 
of students are considered. The effectiveness of educational activities in a group is determined by the 
laws of its functioning and the dynamics of development, structure, relationships that develop within it. 
An educational group, as the nearest social environment, subject to the appropriate form of employment 
in it, can be the most important condition for professional and pedagogical training. 
To improve the educational programs of higher education, new forms of organizing educational activities 
are being introduced into the structure, for example, a research seminar - a special form of learning 
process organization that ensures the effectiveness of students' research activities. 
The research method is that students independently carry out educational research, and then at the 
lesson they report on its results and substantiate or confirm the theoretical provisions of the course with 
this material. The basis of the use of the research method is often the results of the work of subject 
circles, student research societies. This may be special research assignments that are performed by 
several students or the whole group. On the whole, the process of research work is represented in the 
following figure. 

 
Figure 1. 7-step model of a research work. 
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The use of the research method requires the teacher to have a good knowledge of the teaching 
material, broad erudition, ability to establish and maintain contact with students in the academic work, 
create an atmosphere of cooperation, jointly search for an answer to problematic issues. Classification 
of research groups: Design and research. On the participants lays the implementation of projects. 
Work on the project can be divided into two directions internally, “for oneself”, and external, “for 
others”. 

The basis of the project method is the development of students' cognitive, creative skills, the ability to 
independently construct their knowledge, skills to navigate the information space, the development of 
critical thinking. The project method is used when an educational, creative problem arises in the 
educational process, which requires integrated knowledge from various fields, as well as the 
application of research techniques. 

Research projects are projects of medium duration, based on the close cooperation of several 
scientists working in a special project, whose scope is to achieve results that are impossible within the 
framework of financing a separate project beyond a single project (regular or special procedure) in 
thematic, temporal and financial terms. Practical situations (cases). A deep or detailed investigation of 
a real or simulated situation that is carried out in order to reveal its particular or general characteristic 
properties. 

2 METHODOLOGY 
One group of master’s degree students were divided into several sub-groups to fulfil certain tasks: 

- Visualization and Editing: Record, play, edit, mix, add effects 
- Analysis: Spectral information, pitch, intensity 
- Speech manipulation: Filtering, mixing, adding effects, prosodic manipulation 
- Annotation: Segmentation, labeling 
- Scripting: Batch, communication with outside programs 

There is evidence that experiential learning, when properly designed, is highly engaging for students 
and leads to better long-term memory. Proponents also claim that it leads to deeper understanding, 
and develops skills for a digital age such as problem-solving, critical thinking, improved 
communications skills, and knowledge management. In particular, it enables learners to manage 
better highly complex situations that cross disciplinary boundaries, and subject domains where the 
boundaries of knowledge are difficult to manage. 

We chose the following software tools for versatile description and speech analysis: 

- Praat (speech analysis) www.praat.org 
- Wavesurfer (speech editor) www.speech.kth.se/software/#wavesurfer 
- Matlab (general purpose soft) https://es.mathworks.com/products/signal.html 
- Speech Analyzer http://software.sil.org/speech-analyzer/ 

3 RESULTS 
Students familiarized themselves with new software options having evaluated them according to the 
following features:  

- Visualization/Edition 
- Analysis 
- Speech manipulation 
- Annotation support 
- Scripting 

- Plotting 
- Supported formats 
- Platform/installation 
- Evolution/community 
- Accessibility 

Praat, developed by Paul Boersma and David Weenink at the Institute of Phonetic Sciences, 
University of Amsterdam [2]. 
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The computer program Praat is a research, publication, and productivity tool for phoneticians. This 
comprehensive speech analysis, synthesis, and manipulation package includes general numerical and 
statistical stuff, is built on a general-purpose GUI (graphical user interface) shell for handling objects, 
and produces publication-quality graphics. 

Speech analysis: 

- spectral analysis (spectrograms) 
- pitch analysis 
- formant analysis 
- intensity analysis 
- jitter, shimmer, voice breaks 
- cochleagram 
- excitation pattern 

Speech synthesis: 

- from pitch, formant, and intensity 
- articulatory synthesis 
- Klatt acoustic synthesis 

Listening experiments: 

- identification and discrimination tests 

Labelling and segmentation: 

- label intervals and time points on multiple 
tiers 

- use phonetic alphabet 
- use sound files up to 2 gigabytes (3 hours) 

Speech manipulation: 

- change pitch and duration contours 
- filtering 

Programmability: 

- easy programmable scripting language 
- communicate with other programs 
- create hypertext manuals with sound I/O 

Portability: 

- read and write many sound and other file 
types 

Configurability: 

- grow or shrink menus 
- save prefs for fonts, views, sound devices 

WaveSurfer is an Open Source tool for sound visualization and manipulation. It has been designed to 
suit both novice and advanced users. WaveSurfer has a simple and logical user interface that 
provides functionality in an intuitive way and which can be adapted to different tasks. It can be used as 
a stand-alone tool for a wide range of tasks in speech research and education. Typical applications 
are speech/sound analysis and sound annotation/transcription. 

3.1 Matlab Signal Processing Toolbox, The Math Works 
The Signal Processing Toolbox provides a rich, customizable framework for digital signal processing 
(DSP). Built on a solid foundation of filter design and spectral analysis techniques, the toolbox 
contains powerful tools for algorithm development, signal and linear system analysis, and time-series 
data modeling. The toolbox is useful in applications such as speech and audio processing, 
communications, geophysics, real-time control, finance, radar, and medicine. 

Signal and linear system models: 

- Digital and analog filter design, analysis, and implementation 
- FFT, DCT, and other transforms 
- Spectrum estimation and statistical signal processing 
- Parametric time-series modeling 
- Waveform generation 
- Windowing 

Speech Analyzer is used to do the following tasks: 

• Perform fundamental frequency, spectrographic and spectral analysis, and duration 
measurements. 

• Add phonemic, orthographic, tone, and gloss transcriptions to phonetic transcriptions in an 
interlinear format. 

• Perform ethnomusicological analysis of music recordings. 
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• Use slowed playback, repeat loops and overlays to assist with perception and mimicry of 
sounds for language learning. 

• www.goldwave.com 
• www.speech.kth.se/software/#esps 

• http://cslu.cse.ogi.edu/toolkit/ 

After the research and discussions the sub-groups singled out Praat software with these pros and 
cons: 

• Pros: designed for speech analysis (not just sound editing or spectrogram visualization), nice 
GUI, scripting, active development and community, prosodic manipulation, many scripts 
available on line 

• Cons: limited scripting language, native format of transcription and pitch files 

The approach of research seminars is increasingly used in subject domains where the knowledge 
base is rapidly expanding and where it is impossible for students to master all the knowledge in the 
domain within a limited period of study. Working in groups, students identify what they already know, 
what they need to know, and how and where to access new information that may lead to resolution of 
the problem. The role of the instructor (usually called a tutor in classic PBL) is critical in facilitating and 
guiding the learning process. 

4 CONCLUSIONS 
After fulfilling the project students discussed the links between subjects: our modern intonology is 
unthinkable without an exit in the field of sociophonetics, cognitive science and psycholinguistics, but 
far from all these related aspects of meaning are amenable to machine analysis. Therefore, to achieve 
the completeness and reliability of the results, it is necessary to conduct a comprehensive linguistic 
study. In addition to the electronic-acoustic analysis of the speech signal, it should include 
consideration of the semantic component of the utterance, that is, its theme-rhematic structure, and 
the general content of the act of communication. Additional lexicogram analysis of speech acts allows 
to draw conclusions about the interdependence or mutual compensation of lexical-grammatical and 
phonetic means in oral speech. The general extra-linguistic study of the communicative environment 
considers the current situation of speech and the sociolinguistic characteristics of the speaker. 
Depending on the goals of the researcher, comparative linguistic analysis can be even more extensive 
and take into account the communicative speech strategies, the gender aspects of communication, 
and the cognitive plans of statements, that is, most of the factors responsible for the variability of oral 
speech. 

The group seeks to improve the flexibility, efficiency, quality of decisions. This is due to:  

• Ensuring an integrated approach as a result of attracting specialists from various fields to work 
in a group; 

• Increased motivation to make the most promising decision; 
• Collective experience and greater awareness of group members;  

• High students’ involvement in the group process; while reducing the time to implement a 
collectively developed solution and increases responsibility for its results. 

Finally, the use of group work forms contributes to the individual development of group members. 

Individual development of group members occurs through: 

• Training in the process of joint problem solving, analysis of alternatives, constructive discussion 
and approbation; 

• More effective use of the creative potential of employees. 
• Formation of employees' feelings of self-esteem as a result of creating a system of supportive 

relationships in the group. 
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