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Abstract

The objective of this article is to present a new tool for building and conducting perceptual tests,
FOLERPA (Ferramenta On-Line para Experimentacion Perceptiva ‘Online Tool for Perceptual
Experimentation’). This is a package of online tools with open and free access which allows high-quality
auditory perceptual experiments to be carried out in a visual, friendly and interactive environment,
without the user needing programming skills. In this article the different development modules of a
perceptual test, test diffusion, data administration and analysis, are explained one by one. These make
up the platform and allow full perceptual experiments to be carried out. FOLERPA is designed principally
for the development of experiments in the field of linguistics, but is also useful for other disciplines in

the social sciences and humanities which employ perceptual methodology.
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FOLERPA: UNHA FERRAMENTA PARA A ELABORACION DE EXPERIMENTOS PERCEPTIVOS
Resumo

O obxectivo deste artigo é presentar unha nova ferramenta para a creacion e desenvolvemento
de tests perceptivos, FOLERPA (Ferramenta On-Line para Experimentacion Perceptiva). Tratase dun
paquete de ferramentas en lifia, de acceso libre e gratuito, que permite realizar experimentos de
percepcion auditiva de alta calidade nun contorno grafico amigable e interactivo, sen necesidade de que
0 usuario conte con cofiecementos de programacién. Neste artigo explicanse un a un os diferentes
madulos de Elaboracién dun test perceptivo, Difusidon de tests, Administracién e Andlise dos datos, que
forman a plataforma, e que permiten desenvolver un experimento perceptivo completo. FOLERPA esta
desefiada principalmente para desenvolver experimentos no campo da linglistica, pero tamén é util

para as outras disciplinas das ciencias sociais e humanas que utilicen unha metodoloxia perceptiva.

Palabras chave

experimentacion perceptiva, metodoloxia perceptiva, percepcién da fala

1. Introduction

In recent decades there has been an exponential increase in experimental
studies in the field of cognitive linguistics, for the most part transferred from the world
of psychology. This development has been possible on account of developments in
information technology which have enabled research methodology in different
branches of linguistics, such as phonetics and phonology, to improve quantitatively
and qualitatively. In this sense, new computer tools that are related to the study of
perception (Lopez-Bascuas, Carrero & Serradilla 1999; MacWhinney et al. 2001), and
which enable the design and development of perceptual tests, have appeared. They
represent an important advance for the study of perceptual phonetics and phonology

as well as for studies in psychology:

(...) improvements in the methodology of science inevitably lead to empirical
and theoretical advances. (...) it has allowed us far greater precision in experimental
control and measurement. But (...) it has forced many a budding psychologist to
spend more time on programming than on experimental psychology (Cohen,
MacWhinney, Flatt & Provost 1993: 3).
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This work will present FOLERPA, a new online platform for carrying out
perceptual experiments of an auditory nature and focused principally on the field of
phonetics and phonology. In the following sections the characteristics of this platform,
together with the advantages and inconveniences that it presents in comparison with

other tools of this kind, will be set out.

2. Perceptual experimentation tools

From the end of the 1980s and the beginning of the 1990s, the first computer
tools for perceptual text development began to appear, and were directed in the
beginning towards the field of psychology research. PsyScope3 (Cohen, MacWhinney,
Flatt & Provost 1993), developed in the 1990s at Carnegie Melon University, was one
of the first tools for perceptual experimentation that represented a great advance for
experimental studies in the field of psychology, since it very quickly implemented an
interactive graphical environment. Soon, similar programs began to appear within
what was called ‘Experiment Generation Systems’ (MacWhinney et al. 2001), such as
S.0.A.P (Howard-Jones & SAM Partnership 1991), created in the 1990s within the
framework of the European Project SAM, which allowed perceptual tests to be
undertaken and the results obtained analyzed.

Currently, the field of applications development in perceptual experimentation
has continued to increase, in tandem with the development of computing. Amongst
the more accepted current software there is Direct RT* (Empirisoft), E-Prime’
(Schneider, Eschmann & Zuccolotto 2002), ParadigmG (LOpez-Bascuas, Carrero &
Serradilla 1999), PsychoPy7 (Peirce 2007, 2009), PsyScope (Cohen, MacWhinney, Flatt
& Provost 1993) and SuperLab8 (Cedrus Corporation).

® http://psy.ck.sissa.it/

* http://www.empirisoft.com/directrt.aspx
> https://www.pstnet.com/eprime.cfm

® http://www.paradigmexperiments.com/
7 http://www.psychopy.org/

8 http://www.superlab.com/
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The greater part of the programs such as Direct RT, Super Lab, E-Prime, Paradigm
or PsychMate, amongst others, is proprietary software, and the use of these requires
the user to purchase the license. However, there are exceptions, such as PsychoPy
(Peirce 2007, 2009), a free program developed by J.W. Pierce at the University of
Nottingham. When it began to be distributed, PsychoPy functioned through Python
programming, whereas a graphic interface has been developed currently.

The most important differences between these tools lie in their capacity to
create different experimental designs and their temporal precision when measuring
the reaction time of a subject to a stimulus. Since these software are employed in
auditory as well as visual studies, many of the improvements that some systems
propose in comparison to others are focused on video reproduction and the support of
different image formats, or in the compatibility with different external hardware
created for specific experimental designs (fMRI, Eyetracker, etc.).

However, the great majority of the programs mentioned have a series of
disadvantages:

1. They are not free, and one license for every PC station is required for most of
them. As a result, work capacity in a laboratory is limited to a large extent, and
simultaneous data collection from a large number of participants is hampered.

2. In general they are designed to function in a specific operating system, which
means that in some cases only equipment whose operating system is Windows, such
as E-Prime, or in other cases, Macintosh (like PsyScope), work. Moreover, they tend to
require the machine where the license is installed to have specific characteristics (a
minimum quantity of available RAM, minimum processor speed, etc.).

3. Other software which attempted to overcome the previous disadvantages
function through scripting in a specific programming language. An example is
PsychoPy, created with the objective of contributing a free tool which would function
with different systems and hardware, and which requires the researcher in question to
be familiar with Python and OpenGL, which hampers accessibility for those users who
are not accustomed to programming through scripts.

At a later stage, programs for carrying out perceptual experiments focused on

the field of phonetic and perceptual phonology began to appear. Amongst the most
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well-known is PERCEVAL® (André, Ghio, Cavé & Teston 2003; Ghio, André, Teston &
Cavé 2003), a free application developed in the Laboratoire de Parole et Langage, at
the Université de Aix-en-Provence. PERCEVAL has a modular architecture which allows
tests to be built and conducted by the participants, in addition to data preprocessing,
without any kind of statistical analysis. It functions through scripts and has a
processing wizard, although good management of this tool requires the researcher to
be proficient in scripting with PERCEVAL. This program has different test design
options: different typographical sources, spatial location of response options,
background colors, delimitation of inter-stimulus time, stimuli presentation order, trial,
etc.

Furthermore, there is also Praat,lo a free acoustic analysis software, created by
Paul Boersma and David Weenink at the University of Amsterdam (Boersma &
Weenink 2010), which has developed a system for undertaking perception tests, the
ExperimentMFC, which functions within Praat itself through a script. Praat offers great
flexibility to the researcher, as it allows identification and discrimination tests to be
carried out with different experimental variants. However, Praat does not have any
kind of wizard or graphic interface for the development of scripts, hence the same
disadvantage as PsychoPy. In spite of this, Praat does have a manual in which the
different experimental paradigms which can be set are explained, as well as how to
program them. Furthermore, it is constantly being improved and has a wide range of

tutorials and scripts developed by the scientific community and available on line.

3. The FOLERPA platform

FOLERPA™ is an online tool for carrying out perceptual experiments (acronym in

Galician of Ferramenta On-Line para ExpeRimentacion PerceptivA), which has been

? http://www.lpl-aix.fr/~Ipldev/perceval/
10 http://www.fon.hum.uva.nl/praat/
1 http://ilg.usc.es/FOLERPA/
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developed since 2013 in the Instituto da Lingua Galega [Galician Language Institute]
(University of Santiago de Compostela).

The principal objective of this project has been to provide researchers with an
open-access and free perceptual experimentation tool which enables auditory
perception texts within a friendly environment and with the greatest possible flexibility
to be carried out, without the need for the researcher to be knowledgeable in
programming, Therefore, one of its most important characteristics is that there is no
need for the user to program scripts for the undertaking of the test. Instead, it enables
this to take place through a friendly environment in which all that is required is a series
of forms, which guide the user through the process, to be completed.

The platform allows auditory identification (i.e. yes/no question, stimuli
categorization) and discrimination (i.e. AX, ABX, and Oddity Task) tests to be carried
out. However, it does not currently allow tests in which the participant can respond
before the trial’s range of stimuli has been conclude. It does allow tests with mixed
designs (i.e. tests which vary according to the participant progress in it) to be carried
out, but not adaptive tests (in which tasks are more or less complicated according to
the participant’s success rate).

FOLERPA seeks to provide the researcher with a platform which enables a
perceptual test to be carried out from start to finish, and through various modules (to
be discussed presently) which allow the complete building of the perceptual
experiment. Moreover, access is free, which allows researchers as well as students to
access research methodology regarding auditory perception in a straightforward
manner and with a high experimental quality.

Another characteristic of FOLERPA is that the entire experimental process takes
place online. This represents an enormous advantage with respect to the majority of
the aforementioned systems, since it allows access to the platform from any computer
equipment with an Internet connection, and allows the opportunity for different
participants to undertake the text simultaneously from different computers with
Internet access. Amongst the principal advantages offered by it being an online
platform, the following can be highlighted:

1) An online platform avoids having to open the application on each client’s
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machine, and administrator rights are not required. In educational environments,
student users tend to have limited privileges which prevent them from installing
applications, and it is therefore necessary to coordinate the use of applications with
system administrators.

2) The solution to web application problems and updates are much simpler. In a
traditional application there is an array of scenarios in which an installation or
modification of the application is necessary: reinstallation of the operating system,
change of operating system, error solution of the application, update of the
application, etc. For each one of these situations it is necessary to rely once again on
administrator rights in order to apply application updates or to install it again.
However, in a new web application there is just one version of the application which is
housed on the server, and all the updates or errors are resolved at the same point, so
that a distribution of the application each time that a problem must be resolved or
update carried out is not required.

3) It allows the platform to be independent from the operating system. This
application works with any compatible browser, independently from the operating
system which runs it, and it is necessary to develop different versions of the same
application for different operating systems (Windows, Mac, Linux, etc.).

4) The user can access the web platform from any device with Internet access
and compatible browser, and furthermore the user interface is more consistent, since
the appearance depends on the browser and the operating system. However, the
online presentation of the platform also has some disadvantages, amongst which the
following should be highlighted:

a) A web application does not run directly on the operating system, but depends
on the browser, and as a result is limited to the resources offered by it.

b) If the web browser experiences an error, the data generated up to that point
can be lost. If it is indeed true that a browser update may produce a malfunction in the
application, the solution will always be less costly than carrying out an update of the
desktop application, since it would have to be downloaded by all the clients who have
previously installed it, whilst on the web application just the code that is contained on

the server would have to be updated.
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3.1 User and access profiles registration

FOLERPA has two kinds of access profile: researcher and participant. Access to
the platform as a researcher facilitates all the tools for the construction, distribution
and analysis of experiments. It is the researcher who provides the participant with the
access code in order that he or she can access the tests which will be taken.

In order to begin to use FOLERPA, as a researcher or participant, it is necessary to
register on the web platform by entering a username and a password. This will allow
the researcher to access a personal workspace in which different sections of the
experimental design can be found. The participant is given access, as has been
previously stated, to the perceptual experiment or experiments in which he or she is
going to take part.

Within the workspace, each researcher has access to his or her text and the data
table (participant data and responses) and each one of the tests from his or her
personal area to which only he or she will have access. This allows each user
researcher to manage his or her tests, to replicate or delete them, and to consult the

results table, amongst other options.

3.2 User researcher working environment

The working environment of the user researcher consists of a top menu, where
information concerning the development apparatus of the platform and the
publications produced from this can be found; and a left-hand side menu, where the
different sections of the perceptual experiment building as well as the user manual,

glossary and bibliography can be found (Figure 1).
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FOLERPA S

Ferramenta On-Line para
ExpeRimentacion PerceptivA

U SC INSTITUTO DA LINGUA GALEGA

DE SANTIAGO
DE COMPOSTELA

[ | s | Puscairs | G | owars | e | oo ]

Investigador A Investigador FOLERPA

Benvido a FOLERPA

Elaborar un test S

No menu da esquerda podes acceder 6s diferentes modulos que ofrece esta plataforma. Se
tes algunha dubida podes acudir a Axuda, no menu superior, ou contactar connosco se tes
algo que preguntarnos ou algunha idea que suxerirnos

Administrar tests \
Difundir un test )

Anilise dos datos

Manual
Glosario

Bibliografia

2014 Instituto da Lingua Galega - USC

Figure 1. Workspace within researcher profile

Within the researcher profile administration area, the FOLERPA platform
presents four modules which allow for the complete development of the perceptual
experiment and those which can be accessed from the side menu: a module for the
creation of the text (Elaborar un test ‘Create a test’), a module which allows the
administration of tasks or tests (Administrar tests ‘Tests administration’), a module in
which the distribution of the test takes place (Difundir un test ‘Distribute a test’), and a
module in which tables are stored for data analysis (Andlise dos datos ‘Data analysis’).
Each one of these is explained in detail in the following section.

Currently, the FOLERPA platform workspace is only available in Galician, although

it is programmed to introduce versions in different languages in the near future.

3.3 Creation of perceptual test

The test creation module is presented as a form with options that the user

researcher must fill in across successive screens, according to the kind of design that
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he or she wishes to generate. An upper area tells the researcher in which part of the
test he or she is, and once the parameters for each section are entered, he or she can

move between the different sections of the test construction.

3.3.1 Test data

The first step in the creation of the test is the introduction of some informative
data on which the test is going to be created, such as the title, the test code, the
research objective or some observations. The greater part of these fields is optional,
even though their completion is recommended, since they allow for it to be identified
from amongst the other tests that have been created. The fields ‘Title’ and ‘Test code
for participants’ are obligatory, since it is necessary for the participants to access that
test specifically. Moreover, each test created within the platform has an exclusive test
code. It is the researcher who enters the code, but the platform informs the researcher
in those cases in which the code has been employed yet through the message ‘Code
XXX is now available for another test’, preventing the creation of the test to continue,

as is shown in Figure 2.

Datos do test

* Titulo  plosive identification
Titulo-explicacion FOLERPA test

* Cadigo do text para os xuices t1n

oxiste para outro test

Proposito da investigacion  Plosive identification of Galician consonants|

Observacions

Figure 2. Introduction screen for test data
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3.3.2 Participants’ data form

On the second screen of the test creation form (Figure 3), the platform enables
the creation of a standard questionnaire for collecting information relating to the
participants. This questionnaire is what participants see on their screens when they
access the perceptual test and which they should complete immediately before
starting the experiment itself. When the researcher creates this questionnaire, he or
she must enter the study variables pertaining to the participants, together with the
possible values for each one of these variables. This takes the form of a pull-down
menu for each category appears on the form seen by the participants.

For example, an experiment in which the maternal language of the speaker
influences the perception of certain vowels in Galician is intended to be tested. For
this, a group of Galician-speaking participants, whose maternal language is intended to
be identified, is put together. In this way, the variable that could be entered in the
form is ‘mother tongue’, and the possible values could be ‘Galician’, ‘Spanish’, ‘Galician
and Spanish’. Therefore, for the question ‘mother tongue’, the participants should
choose one of the three options that appear. This allows the variability caused by
providing a field of open comments to be removed, since the options selected by the
participants for each category appear, once that participant has completed the test, in
the form of a table, together with the table of responses, and therefore can form part
of the results analysis. If, for example, the origin of participants needs to be
monitored, the category ‘place of birth” and the different possible entries ‘rural’ and
‘urban’ can be introduced. Once the participants access the test, they should choose
one of these options before proceeding. The responses given on the form are linked to
the answers of the perceptual test for each participating participant, and can be
consulted by the researcher in the ‘Participant tests’ module. This form allows as many

categories and values as are necessary to be added.
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Construe o teu propio test

2. Datos dos xuices

Datos dos xuices

Categoria |mother tongue Valores |Galician
Spanish
Galician and Spanish’

Figure 3. Creation of participant data questionnaire

3.3.3 Categories associated with stimuli

In all perceptual experiments, a hypothesis is intended to be corroborated
though the responses of participants to stimuli. In this section of the form, those
features or characteristics of stimuli employed and to be studied or which are to be
taken into account in our experimental design, are introduced.

If, for example, an experiment is being carried out on the identification of plosive
consonants in Galician, one of the categories which would define stimuli of the test
would be ‘place of articulation’, and the possible values would be determined by the
stimuli employed; for example, ‘bilabial’, ‘dental’ and ‘velar’. Another possible

category would be ‘voicing’, with ‘+" and ‘-’ options.
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Construe o teu propio test

Categorias asociadas 6s estimulos

Categoria place of articulation Valores |bilabial
dental
velar

<+ Engadir

Figure 4. Form for introducing categories associated with stimuli

In the same way that would occur with the questionnaire data that needs to be
provided by participants, the data entered in this part of the form can also be analyzed
afterwards. In this manner, for example, the level of identification of the stimuli of a
specific place of articulation in terms of the participants’ mother tongue can be

analyzed.
3.3.4 Instructions

In the following section, the space where the instructions for taking the text is
found, which appears on the participants’ screen before the test begins, and
immediately after completing the form (§ 3.3.1). The introduction of a final text is
optional. This section contains, furthermore, some formatting options, such as choice
of font, the introduction of a list or numeration, or even external links, amongst

others.
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Construe o teu propio test

Instruccions do test

Instrucions do test

B I L[| = || @ Estilo - || Normal - || 52

Next you are going to hear a series of stimuli.
Please, choose the correct answer.

Push OKto continue.

Texto de fin do test

B I L ||lis = || - Estilo - Normal - || 58

The test has been completed.

Thanks for your collaboration |

Figure 5. Instruction section in test creation form

3.3.5 Parameterization of trials

In the Predefinicion de casos ‘Predefining of trials’, the researcher must enter the
parameters which will shape the test: the number of stimuli for each trial; the number
of response options which will appear on the screen; if trials are going to be repeated
and, in that event, how many repetitions will occur for each one; if pauses will be
introduced between trials and, in that event, their duration; if pauses will be
introduced between stimuli where there are more than one, what the duration of the
pause will be; and the way in which trials will be presented: randomly or in the order in
which the researcher introduces them. All these parameters will vary, obviously, in

terms of the experiment that is intended to be designed. Continuing with the example
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of the test for identifying Galician plosive consonants, the objective of the test might
be to verify if participants identify pairs of plosive consonants in terms of voicing; that
is, if ‘b’ and ‘p’ are identified as different units. For this, a design with a single stimulus
per trial can be produced, and with two response options, whose answers are
established in the following section.

However, what is intended to be carried out is a discrimination test in which it
must be checked whether two stimuli are perceived as different or equal, and where
what the stimuli are must be selected in option ‘No. of stimuli per trial’. In this test
paradigm, the participant can be given two response options; for example, ‘yes’ and
‘no’ for a question such as ‘Are the stimuli the same?’. The number of stimuli and

response options will vary in terms of the experimental paradigm employed.

Construe o teu propio test

Predefinicion de casos

N° de estimulos por caso 1

N° de opcidns de resposta 4

Repeticions dos casos ® Non Si
Pausas entre os casos [ms] @ Non Si

Pausas entre os estimulos [ms] @ Non Si

Orde dos casos { Predeterminado v

Predeterminado

Figure 6. Screen for predefinition of test trials in Elaborar un test perceptivo ‘Creating a perceptual test’
module

This section allows the Repeticion dos casos ‘Repetition of trials’ option to be
selected as well as the number of repetitions of the same. With choosing this option,
each one of the trials designed for assessment will be repeated according to the

number of times indicated. Therefore, the repetition of a trial refers to the repetition
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of the complete trial, which includes a question, stimulus or group of stimuli, with or
without these being repeated, and a response option or options.

This step also allows a pause between trials and between the stimuli to be
introduced. The pause between the stimuli refers to the Inter Stimulus Interval, the
time which transpires between the end of the stimulus reproduction and the beginning
of the following one, although it is only useful in those trials in which there is more
than one stimulus in each trial, such as for example in a discrimination test, where the
participant must listen to two stimuli. The pause time, with precision in milliseconds, is
determined by the researcher, since in its length will vary depending on the
experimental paradigm and the kind and length of the stimulus employed.

In this same screen, the researcher can select that the trials are presented in the
text according to the order in which they are inserted manually by the researcher, or in

a random order.

Construe o teu propio test

Predefinicion de casos

N° de estimulos por caso 1

N° de opcions de resposta 2

Repeticions dos casos Non @ Si 3

Pausas entre os casos [ms] Non @ Si 500

Pausas entre os estimulos [ms] @ Non Si

Orde dos casos Aleatorio v

Figure 7. Screen showing design of the perceptual test trials
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3.3.6 Characterization of trials

If in the previous section the structure of the test in terms of the experimental
paradigm employed is designed, in this section the specific fields for each trials of the
test would be introduced individually.

Firstly, the question that is asked of the participants in each trial can vary or be
the same throughout the test. Also here the corresponding audio is uploaded for each
one of the test stimuli, together with an option that allows the uploaded audio or
audios to be heard. For each one of the stimuli, a pop-up will appear on the right-hand
side with the categories that have been previously established in section 3 of
Caracterizacion dos casos ‘Characterization of trials’. The researcher must choose
which answers match each one of the stimuli. Continuing with the example of the
identification test for plosives, on the premise that the audio corresponding to the
stimulus ‘path’ is uploaded, the answer ‘bilabial’ should be selected for the category
termed ‘Place of articulation’, and ‘-’ for the category termed ‘voicing’, as is shown in
Figure 9.

On this same screen, response options are introduced which appear on the
screen when the participant undergoes the test. The number of response options that
appear here will be determined by the number introduced in the previous section. As
has been commented previously, the researcher can go back and modify any option
that has been introduced. If once on this screen he or she decides that three and not
two response options should be introduced, he or she can navigate, through the main

menu (Figure 8) to the relevant section and select three response options.

Construe o teu propio test

Figure 8. Main menu within the Elaborar un test ‘Create a test module’
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In this section, the researcher should choose which of the options is correct. This
is the field that will appear in the response tables and enable the quantification of the
identification or discrimination rate, etc.

Finally, the group of stimuli can also be selected to repeat as many times as
necessary. This means that before the participant can respond, the stimulus will be
repeated or the group of stimuli that comprise the trial, as often as is selected in this

field.

Construe o teu propio test

Caso 1

Pregunta  Which consonantdo you hear?

Estimulo 1 = Categorias ‘ v
- voicing —
> +

Resposta 1 P

Resposta2 b

Resposta correcta Resposta 1 v
Repetir conxunto de  ® Non Si
estimulos

+ Engadir

v

Figure 9. Screen of trials characterization of the test.

To add a new trial the Engadir (add) button, located in the lower left-hand

corner, must be pushed. When this is done, a new trial will appear, for which the
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relevant audios and videos must be added. Given that the greater part of the test will
have trials with the same characteristics, the fields for trial characterization will be
copied from the first, in such a way that the researcher can click on the specific field
and modify it. In the proposed example, given that the objective is to check if three
pairs of plosives /p-b/, /t-d/ and /k-g/ are identified in terms of their voicing, when the
corresponding audio is introduced to the stimulus /g/, the values which define this
stimulus should be changed, as should the response options. Moreover, if the order of
response options is modified, the option chosen as being correct should also be

modified.

Construe o teu propio test

Caso 1
Pregunta  Which consonantdo you hear?
Estimulo 1 = Categorias |- place of articulat
— place of articulation —|
> bilabial
dental

Resposta1 K

Resposta 2 g

Resposta correcta Resposta 1 M
Repetir conxunto de Non ® Si 2
estimulos

+ Engadir

v

Figure 10. Screen for trials characterization in the Elaborar un test ‘Create a test’ section

263

©Universitat de Barcelona



A. AGUETE CAJIAO, E. FERNANDEZ REI & C. OSORIO PELAEZ

The decision behind this section being structured in that way arises from one of
the principal objectives of the project: to offer the greatest flexibility possible within an
interactive and easily-managed work environment.

The examples that have been used up to this point in order to illustrate how to
complete the forms used responses of a categorical nature, although obviously a test
can be created also whose response options are Likert scales. For example, a
discrimination text (AX) can be created where the participant is asked to rate from 1 to
5 the degree of similarity between the pair of stimuli that they hear. For this, five

options of response will have to be included: ‘1’, 2’, ‘3’, ‘4’ and ‘5’.

3.3.7 Blocks

This screen (Figure 11) allows us to divide our test into blocks. For example, if a
test comprises 24 trials which are repeated 5 times, giving a total of 120 trials, and two
blocks are created, each one of the blocks will be formed by sixty trials. Furthermore,
the blocks can be chosen to be repeated, as can the order of presentation of the
blocks. Between each block there is a pause, during which the opportunity to
introduce a text which will appear on the screen when each one of the blocks is

finalized is also offered.
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Construe o teu propio test

Caracterizacién dos bloques

N° de bloques

Repeticions dos ® Non Si
bloques

Orde dos bloques Predeterminado

Texto da pausa

B I L[| o= | - Estilo - Normal

LY
'Y

Now you have a pause

Push OKto continue

v J oo

Figure 11. Blocks characterization screen

3.3.8 Preview test

The final step in the creation of the test is to check that all the data and
parameters entered are correct. For this, FOLERPA has a last step consisting of a
preview of the test created, which allows the test to be seen such as participants will
see it. This enables the researcher to eliminate errors introduced in some point of the
creation of the test, since different stages of the creation of the test can be navigated
through the main menu. Any change will be displayed immediately in the preview. In
addition to the preview (Figure 12), there is a schematic overview of the principal test
data (Figure 13), which allows the researcher to detect possible errors rapidly, for
example, in the creation of the test, and to check if the parameters distribution is

sufficiently balanced.
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Constrie o teu propio test Construe o teu propio test

8. Previsualizar test 8. Previsualizar test

Pantalla completa Fantalla completa

CARGANDO TEST
WHICH CONSONANT DO YOU HEAR?

o0

Figure 12. Test preview screen

Revise os datos antes de gardar o test

Datos do test

Cadigo:

Titulo: Plosive identification

Titulo-explicacion: FOLERPA test

Proposito da investigacion: Plosive identification of Galician consonants

Observacions:

Casos
N° de casos: )

Estimulos por caso: [fJ
Opcions de resposta: a
Repeticion dos casos: [
Pausas entre os casos: [

Pausas entre os estimulos: [

Orde dos casos

Bloques
N° de bloques: )

Repeticion dos bloques: ﬂ

Orde dos bloques: (I a ey

Contaxes categorias
Cat. Lugar de articulacion (bilabial): a

Cat. Sonoridad (-): &

Figure 13. Schematic summary with data relating to the test created
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3.4 Distribution of the perceptual tests

The platform therefore provides a section for the distribution of the perceptual
tests through two possible channels: copy the URL of the test in question and
distribute it amongst the participants or even distribute it by email, for which the email
address of those people who are going to assist as participants in the experiment is
required.

As was already commented in section 3.1, given that the tests are also
undertaken online by the participants, they must be registered within the platform by
filling in basic data such as username and password. The reason why the participant
has to register is related to the storing of the responses that he or she provides. This
characteristic has other advantages, such as the possibility that a single participant
undertakes more than one test or repeats a single test at different moments. For
example, within a single project, the researcher may be interested in carrying out
different perceptual tests and contrasting the responses provided by a single
participant for each one of them, or may want to evaluate the evolution of a subject

who has gone through specific training.

3.5 Administration of the tests

The test administration module enables the researcher user to access the tests
that he or she has created. In this section a series of options is offered, such as the
recovery of information related to the test (Figure 2, § 3.3.1) or the preview of each
one of them. Moreover, it provides a recount of the number of participants who
completed each one of the tests. Amongst the administration options there is also that
of previewing the participants’ responses (Figure 14). This is especially useful when, for
example, an idea is needed of the identification rate of the stimuli when all the
anticipated participants have still not undertaken the test.

It is also possible to erase a test that is no longer needed, as well as to replicate a
test that is already created. When a test is replicated, all the design parameters of the

test that are being replicated are preserved and it is only necessary to select the audio
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archives. It is clearly necessary to introduce a new test code, since this dialogue is
unique for each test within the platform. Given the flexibility of the platform, any of

the parameters of the new replicated test can be modified by moving through the

different sections of the main menu (Figure 8, § 3.3.6).

Data_intento Estimulo Tempo resposta (ms.)

4 usuario_1 02/05/2016 6 Which consonant do you hear? twav ot t 126

5 usuario_1 02/05/2016 6 Which consonant do you hear? twav od t 719

6 usuario_1 02/05/2016 6 Which consonant do you hear? twav ot t 424

7 usuario_1 02/05/2016 6 Which consonant do you hear? twav ot t 79

8 usuario_1 02/05/2016 6 Which consonant do you hear? twav od t 350

9 usuario_1 02/05/2016 2 Which consonant do you hear? b.wav ©b b 621

10 usuario_1 02/05/2016 2 Which consonant do you hear? b.wav Op b 338

1" usuario_1 02/05/2016 2 Which consonant do you hear? b.wav Op b 466

12 usuario_1 02/05/2016 2 Which consonant do you hear? b.wav Op b 326 v

] »

Figure 14. Preview of the participants’ responses

3.6 Data treatment

The fourth module offered by FOLERPA is that of the Andlise dos datos ‘Data

analysis’ (Figure 15).
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Investigador & Investigador FOLERPA

IDENTIFICACIGN DE

Administrar tests “l'a'ls

Difundir un test

Andlise dos datos
Codigo: [IEEL Codigo: [0 Codigo: CEEE

Manual

Glosario © Informacion © Informacion © Informacion

Bibliografia T Respastasanes T Respestasansas & Respostas xuices
C Respesmsdas apeas o Rechesae e et % | Respostas dos xuices
ki Dates-desaices i Dates-dessuices | Datos dos xuices
B w Categeras i Categorias

0 0 3

Codigo: (TN

O Informacion
@ Respostas xuices

8 | Respostas dos xuices
& | Datos dos xuices
| Categorias

1

Figure 13. ‘Data analysis’ module screen.

As with the Difundir un test ‘Distribute a test’ or Administrar tests ‘Test
administration’ modules, all those tests that have been created by the user can be
found here also. Each one of them can be downloaded in three different tables: a table
with information related to stimuli categories, where the values that were associated
with each stimulus in sections 3 and 6 of the Elaborar un test ‘Create a test’ module
are listed; a table with the participants’ responses for the questionnaire of personal
data created in section 2 of the Elaborar un test ‘Create a test’ module; and the table
of the participants’ responses, where each one of the responses given by each
participant together with the correct response and reaction time is specified.

The three tables generated by FOLERPA for each test can be downloaded in CSV
format (Figure 16), which allows them to be used in different statistical analysis
applications. The table of the participants’ responses (datos_test testcode.csv) is

made up of nine different columns,*® and the number of rows depends on the number

> The columns are: id (individual identifier for each response), id_xuiz (participant identifier),

data_intento (date [dd/mm/year] and time [hh:mm:ss] of the response), caso (trial number to which it
relates), Pregunta (a question that is posed to the participant in this specific trial), Estimulo (name of the
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of total trials which make up the test. If the test created has 5 trials which are repeated
twice (in total, 10 trials), the table will have 10 rows (equivalent to ten responses) for

each participant.

N

(a2 =9~ ) = datos_test__Test_code - Micr¥,
:j/ Inicio Insertar Disefio de pagina Férmulas Datos Revisar Vista Acrobat
=i do Cortar Calibri -1 [;ﬁ Ajustar texto| General - Ej‘ 4
G i , 4
Pegar J Copiar formato NI &S B ) ombinany centraie> :"} 1% 00 b 8 corigzgi]gzoal i ?oa I
Portapapeles (P Fuente F Alineacion IF] Nuamero fa
[ B1 - fe | id_xuiz
A B c D E F G H .
Tempo
Resposta respo
1| id id_xuiz data_intento Caso Pregunta Estimulo  Resposta correcta (ms.
2 1 User_1 02/05/2016 - 12:08:14 6 Which consonant do you hear? t.wav t t 985
3 2 User_1 02/05/2016 - 12:08:14 6 Which consonant do you hear? t.wav t t 266
4 3 User_1 02/05/2016 - 12:08:14 6 Which consonant do you hear? t.wav d t 146 ,
5 4 User_1 02/05/2016 - 12:08:14 6 Which consonant do you hear? t.wav t t 126
6 5 User_1 02/05/2016 - 12:08:14 6 Which consonant do you hear? t.wav d t 719
7 6 User_1 02/05/2016 - 12:08:14 6 Which consonant do you hear? t.wav t t 424
8 7 User_1 02/05/2016 - 12:08:14 6 Which consonant do you hear? t.wav t t 79
QaiinQaivt didsar 10 L _02/85/7016 1240321 o 6,."7"”':""'\ich  conso Dr"* do 7\/70.'"'#‘/%”' KPR LR W P L :,—3’-"<‘~~”

Figure 16. Table of the participants’ responses (.csv) displayed in Excel

In the date table for the participants (datos_xuices _testcode.csv), each row
relates to a participant, and each column with a piece of data related to that
participant. This table contains data entered by the user participant at the moment
when he or she registered on the platform, such as the fields introduced by the
researcher in the Datos dos xuices ‘Participants’ data’ section (§3.3.2, Figure 3).
Therefore, this table contains nine fixed columns pertaining to the user registry form®>.
The following columns will correspond with the categories inserted by the researcher
in the Datos dos xuices ‘Participants’ data’ section, as has been stated previously

(Figure 17).

audio or audios related to the stimulus or group of stimuli that comprise the trial in question), Resposta
(Response chosen by the administrator for this trial) Resposta correcta (Response marked by the
researcher as correct), Tempo resposta (ms) (participant reaction time in milliseconds). Notice that the
reaction time in FOLERPA is measured in milliseconds, after the stimulus or group of stimuli has ended,
which is when the participant can reply.

B g (sole identifier in the row), id_xuiz (participant identifier), data_intento (date [dd/mm/year] and
time [hh:mm:ss] of the response), nome (name with which the user participant was registered), apelidos
(surname with which the user participant was registered), data_nacemento (birthdate [dd/mm/year]),
sexo (sex), localidade (place which was referenced when registering on the platform), pais (country
which was referenced when the participant was registered).
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N

d.’s ™ A 4 datos_xuices__Test_code - Microsoft EA#
o
—/ Inicio Insertar Disefo de pagina Férmulas Datos Revisar Vista Acrobat r
=C5 | -
d‘ﬁ Codér Calibri 111 - |[A AT ;-'lAjustartexto General v ﬂj ﬁ;ﬁ’
53 Copiar = (‘
P v|| i || By~ - = i v ||| G <0 00 Fi it Dar f
egar F Copiar formato N & 8 ~||&d ~[[< A 1111 _:-}3 Combinary centrar | ,} % 000/ %00 0 congizznoal . coan:oot'ank‘)ala i
Portapapeles i Fuente s Alineacion s Numero i
l K3 v f [ Urban "
A B C D E F G H I ) K
1 id id_xuiz  data_intento nome apelidos data_nacemento sexo localidade pais mothertongue Place of birthf
02/05/2016 - Santiago de >
2 |1 User_1 12:08:14 Name_1 Surnamel 01/01/1910 M Compostela ES Galician Rural .4
02/05/2016 -
3 2 User_2 12:14:04 Name_2 Surname2 01/01/1911 H Lugo ES Galician Urban

Y PV SR Y

Figure 17. Table of the participants’ data (.csv) displayed in Excel

The table of the stimuli data (datos_cats _cddigotest.csv) contains the data
related to the stimuli which constitute the test. Each one of the rows of the table
corresponds to a stimulus and a trial. This allows all the stimuli employed in the test to

be categorized™ (Figure 18).

\w

0\ d 9" M
Inicio Insertar Diseno de pagina Formulas

== | % Cortar

j 153 Copiar

Pegar

Portapapeles

J Copiar formato

P

Calibri 1 A AT [

S s =Y 4
Fuente i ]

5 d.wav dental +
6 t.wav dental

[ Al v £ id 3
A B c D E {

1 |id !Caso Estimulo Cat. Place of Cat. Voicing
2 1 1 p.wav bilabial - P
3 2 2 b.wav bilabial +
4 3 3 g.wav velar + ;
5 4 4 k.wav velar
6 5
; ¢

=

:

Figure 18. Table of the stimuli data (.csv) displayed in Excel

Furthermore, a section of basic statistical analysis is also in the process of being
implemented within this module. The objective is to be able to obtain a first
description of the test, the participants and responses, with recounts, percentages and

trust intervals.

" The first column of this table contains a single id for each stimulus or row; the second column (caso)
contains the number of the trial with which the data corresponds; the third column (estimulo) contains
the name of the audio for the stimulus in question. The remaining number of columns corresponds to
the categories introduced by the researcher in section 3 Categorias asociadas aos estimulos ‘Categories
associated with stimuli’ of the Elaboracion do test ‘Creation of the test’ module (§3.3.3, Figure 4).
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3.7 Platform requirements

The FOLERPA platform runs entirely online. This eliminates many of the problems
of compatibility with specific operating systems, as it is only necessary to have a last
generation web browser (Mozilla Firefox, Chrome, Safari, etc.) currently present in all
the operating systems, and allows researchers as well as participants to access tests
from any equipment with access to the internet.

FOLERPA supports any audio format, but not all navigators can reproduce any
format. In order to maximize the compatibility between the different web browsers,
FOLERPA employs a hybrid audio reproducer, which employs the native browser
support for the audio reproduction, and in the event that the browser cannot
reproduce audio, a Flash Player is used transparently.

FOLERPA incorporates a system which downloads the entire test, in such a way
that the user does not have to wait for the audio archives to be loaded between
guestions, thereby reducing in this way problems stemming from a low-speed network
data connection. Similarly, all audio archives are downloaded in the browser before
the user begins to respond to the test. This improves precision in the measurement of
the response time substantially. This even occurs with responses provided by the
participant, which are uploaded as a block once the test has been carried out, in order
to avoid potential losses.

In any event, there are different factors which intervene in the precision with
which the participants’ response time is measured, and which range from the
parameters employed to the amount of time elapsed from holding the mouse to
clicking its button (Shizimu 2002), and which cannot be controlled by the program or
application developers. It would be interesting to study the accuracy of response time

measurement of the FOLERPA platform with different systems and browsers.

3.8 Help functions and tutorial

As was commented in section 3.2 (Figure 1) of this article, FOLERPA has a main

menu, accessible for its non-users as much within the work environment. This menu
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has a Help section in which some basic concepts are explained in order to begin to
manage the platform. Moreover, in each section of the experimental design the
researcher is guided with rapid assistance which facilitates the creation process,
distribution or data analysis.

Moreover, FOLERPA allows a glossary of perceptual experimentation to be
downloaded, in which each one of the terms employed in the platform is explained in
detail, and with a section in which the bibliography employed in the platform design or
its evaluation can be consulted. It also has a user manual in which each step of the
experimental design is explained, and in which examples of different designs of

perceptual tests are displayed.

4. Conclusion

In this article, the perceptual experimentation tool FOLERPA, which is being
developed at the Instituto da Lingua Galega at the University of Santiago de
Compostela, has been presented. It is a free online tool which allows high-quality
perceptual experiments to be carried out in a friendly and intuitive environment.
FOLERPA is structured in four modules that range from the construction of the test to
the distribution of the test amongst participants to the analysis of the data obtained,
all of which is within a personalized work environment in which different tests created
can be managed.

Furthermore, this tool brings to linguists a good model on how perception tests
have to be carried out and offers a relevant progress for the scientific community
because it fits to psychologists’ purposes suggesting more care on the linguistic know-
how which is needed for speech-perception variables’ assessment.

In spite of this tool still being in development, from the moment of its creation it
has experienced a large acceptance by the scientific community and currently registers
a total of 78 user researchers, 741 user participants and more than 150 tests have
been created. Furthermore, its capacity has been tested broadly owing to studies in

perceptual phonetics and phonology which have been developed with this platform
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(Fernandez Rei & Moutinho 2012; Basanta Llanes 2013; Fernandez Rei, Moutinho &

Coimbra 2014; Aguete Cajiao 2014, 2015).

References

AGUETE CAJIAO, A. (2014) “Duracion del gesto articulatorio en las vocales medias del gallego.
Estudio perceptivo”, paper presented at the VI Congreso Internacional de Fonética
Experimental, Valéncia, Spain <http://hdl.handle.net/10347/11930>.

AGUETE CAJIAO, A. (2015) “Cambio social y contacto linglistico. Aproximacién perceptiva al
vocalismo de neofalantes y paleofalantes en gallego”, paper presented at the VI
Congreso Internacional de Lingliistica Hispdnica / V Asamblea Bienal de la Asociacion
Internacional para el Estudio del Espafiol en la Sociedad (SIS-EES): "Spanish in contact -
new times, new spaces and new speakers", Edinburgh, UK
<http://hdl.handle.net/10347/14520 >

ANDRE, C., A. GHIO, C. CAVE & B. TESTON (2003) “PERCEVAL: a Computer-Driven System for
Experimentation on Auditory and Visual Perception”, in M.J. Solé, D. Recasens & J.
Romero, 15th ICPhS, Barcelona, Spain, August 3-9, 2003, Barcelona: Universitat
Autonoma de Barcelona, 1421-1424.

BASANTA LLANES, N. (2013) Lingua e xénero na conversacion. Unpublished BA Memory, Santiago
de Compostela: Universidade de Santiago de Compostela.

BOERSMA, P. & D. WEENINK (2010) Praat: doing phonetics by computer [Computer program],
Version 5.1.43, Amsterdam. <http://www.praat.org/>

COHEN, J.D., B. MACWHINNEY, M. FLATT & J. PROVOST (1993) “PsyScope: a new graphic interactive
environment for designing psychology experiments”, Behavioral Research methods,
Instruments and computers, 25 (2), 257-271.

FERNANDEZ REI, E. (coord.): FOLERPA: Ferramenta On-Line para ExpeRimentacién PerceptivA.
Santiago de Compostela: Instituto da Lingua Galega. <http://ilg.usc.es/FOLERPA/>
FERNANDEZ REI, E. & L. MOUTINHO (2012) “Contributo para o estudo percetivo de variantes
dialectais prosddicas na fronteira galaico-portuguesa”, Paper presented at the / Jornadas
de Ciéncias da Linguagem do Centro de Linguas e Culturas, Universidade de Aveiro,
Portugal.

FERNANDEZ REl, E., L. MOUTINHO & R. CoIMBRA (2014) “As entoacions galega e portuguesa: a

fronteira 4 luz da dialectometria e da percepcién”, in R. Alvarez, M. Negro & X. Sousa

274

©Universitat de Barcelona



Dialectologia. Special issue, VI (2016), 245-275.
ISSN: 2013-2247

(eds.) Lingua e identidade na fronteira galego-portuguesa, Santiago de Compostela:
Consello da Cultura Galega / Instituto da Lingua Galega, 115-141.

GHIO, A., C. ANDRE, B. TESTON & C. CAVE (2003) “PERCEVAL: une station automatisée de tests de
Perception et d’Evaluation auditive et visuelle”, Travaux Interdisciplinaires du
Laboratoire Parole et Langage, 22, 115-133.

HOWARD-JONES, P. A. & THE SAM PARTNERSHIP (1991) “‘SOAP’- A speech output assessment
package for controlled multilingual evaluation of synthetic speech”, in Second European
Conference on Speech Communication and Technology (EUROSPEECH '91), Genova, Italy,
September 24-26.

LOPEZ-BASCUAS, L., C. CARRERO MARIN & F.J. SERRADILLA GARCIA (1999) “A software tool for
auditory and speech perception experimentation”, Behaviour Research Methods,
Instruments, & Computers, 31 (2), 334-340.

MACWHINNEY, B., J. ST. JAMES, C. SCHUNN, P. LI & W. SCHNEIDER (2001) “STEP-A System for
Teaching Experimental Psychology using E-Prime”, Behaviour Research Methods,
Instruments & Computers, 33 (2), 287-296.

PEIRCE, J.W. (2007) “PsychoPy - Psychophysics software in Python”, Journal of Neuroscience
Methods, 162 (1-2), 8-13.

PEIRCE, J.W. (2009) “Generating stimuli for neuroscience using PsychoPy”, Frontiers in
Neuroinformatics, 2, 10. [doi:10.3389/neuro.11.010.2008]

SCHNEIDER, W., A. ESCHMAN & A. ZuccoLoTTto (2002) “E-Prime User’s Guide”, Pittsburgh:
Psychology Software Tools Inc.

SHIzIMU, H. (2002) “Measuring keyboard response delays by comparing keyboard and joystick

inputs”, Behaviour Research Methods, Instruments & Computers, 34 (2), 250-256.

275

©Universitat de Barcelona



