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Abstract. The work exposes the analysis of the effectiveness of courses
in MOODLE when the course is developed with activities according to
the learning styles of the students which have been determined using
the FuzzyILS Method. The investigator has adapted the FuzzyILS
method and designed the FuzzyILS questionnaire based on former
attempts and the researcher’s observations to calculate the degrees of
belonging of the fuzzy sets, and evaluate the activities of MOODLE,
according to the learning styles of students. The investigator has used
the experimental research with forty students from the Central
University of Venezuela grouped into two groups, namely the
experimental group and the control group with twenty students each.
The results show evidence of improvement in learning and reflect
greater participation in the proposed activities when the FuzzyILS
Method and MOODLE techniques are used with the learning styles of
students.
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1. Introduction

Information and Communication Technologies (ICT) continue to advance in
education and makes it possible to extend teaching and learning environments.
Its enrichment permits the development of collaborative and interactive virtual
environments, with the use of different didactic materials, such as presentations,
multimedia elements, intelligent tutors, among others. The use of ICT has also
allowed the creation of new educational models, related to distance education,
such as E-Learning, Blended-Learning, and Mobile-Learning (Dorfsmani, 2012).
Distance education is advancing, not only as an alternative in 2020, but also it
becomes the only option in the face of the COVID-19 pandemic. That is to say,
the new situation leads to new challenges to take place: to navigate the
pandemic by maintaining classes without overloading the different actors
mainly in finding ways to establish a pedagogical link remotely, and be attentive
to all that is happening around this context (Artopoulos, 2020). Many tools
favour the virtual environments in e-learning, part of these are the Learning
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Management Platforms (Learning Management Systems or simply LMS), for
example, MOODLE.

On the other hand, students, regardless of the learning environment, they
structure their strategy for learning depending on their learning style, they use
in a conscious, controlled, and intentional way, procedures (set of steps,
operations, or skills) to learn and solve problems (Diaz-Barriga & Hernandez,
2010). Its effectiveness depends to a great extent on the instructional strategy
used by the teacher (Ossandén & Castillo, 2006). Therefore, learning styles
represent a determining factor of the teaching and learning process (Paredes,
2008). Felder & Silverman (1988) for example, argue that students with a strong
preference for a learning style may have difficulties in the process if the teaching
environment is not adapted to their learning style. In this concern, students learn
and perform better if the learning environment includes activities in which they
participate and apply knowledge, rather than being passive in the process and
simply listening (Prince, 2013; Freeman, Eddya, McDonougha, Smithb,
Okoroafora, Jordta & Pat Wenderotha, 2014), bearing in mind the fact that the
effectiveness of a technique is related to the expected result when performing
tests that measure the level of knowledge of the student about the knowledge
imparted (Lozano, Suesctn, Vallejo, Mazo & Correa, 2020).

This study aims to analyze the effectiveness of a course MOODLE, using the
techniques appropriate to the students learning styles being determined by the
FuzzyILS Method, which broke with the dichotomy of the Index of Learning
Styles Questionnaire (ILS) of Felder and Soloman (2007).

2. Literature Review

This section is meant to review the relevant concepts and elements related to this
study. First, it begins with the MOODLE issue, the learning styles concept, the
correlation among MOODLE and learning styles, and the FuzzyILS Method.

2.1 MOODLE

The modular object-oriented dynamic learning environment (MOODLE) is a
learning management platform (Learning Management Systems or simply LMS)
where teachers can build courses using templates for contents developments,
among them forums, chat, quizzes, glossaries, workshops, surveys, and exercises
type multiple-choice, true/false, and one-word answers. The services provided
generally include access control, educational content development,
communication tools, and administration of student groups. The LMS has
numerous advantages in the field of distance education, especially in creating a
student-teacher link which translates into educational and professional success
(Diaz, 2009; Boneu, 2007). The LMS favours communication and interaction
between the students of the subject and the teacher who dictates it. These tools
overcome the barrier of shyness and favored the interaction and bonding among
students. Such a fact generates collaborative work to occur (Silva & Vicari, 2016).
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For this, MOODLE offers multiple activities and tools (Moodle, 2020):

* Chat: Allows participants to have a real-time synchronous discussion

* Choice: A teacher asks a question and specifies a choice of multiple responses

* Forum: Allows participants to have asynchronous discussions

* Glossary: Enables participants to create and maintain a list of definitions, like
a dictionary

* Lesson: For delivering content in flexible ways

* Survey: For gathering data from students to help teachers learn about their
class and reflect on their teaching

* Wiki: A collection of web pages that anyone can add to or edit

* Workshop: Enables peer assessment.

These functionalities support flexible and active learning under the
constructivist approach (Cabero-Almenara, Arancibia & Del Prete, 2019), and the
teachers have much freedom concerning the format of the content they can
create in MOODLE. They have access to a wider variety than when using
traditional handouts (Szirmai, 2020); however they do not assist the teacher in
the construction of the courses as it is often a challenge for a teacher to
successfully structure courses and activities in the LMS (Silva, Ponce & Meneses,
2013). This happens because they must prepare the contents and the
instructional activities and direct the learning. This process is efficient only when
teachers consider the characteristics of the students and the previously
established instructional objectives. These students” characteristics include their
profiles, and MOODLE is pedagogically neutral for it does not consider student
profiles to structure the courses (Almeida, Romero & Arce, 2017). Then this is a
deficiency of MOODLE because the instructional techniques must have different
degrees of adequacy and effectiveness in the teaching and learning process. This
effectiveness calls forstudents’ learning styles (Silva, Ponce & Meneses, 2013).

2.2. The Learning Styles

There are multiple conceptions of learning styles (Silva, 2018), among them the
one proposed by James Keefe (1987), who defines them as "cognitive, affective,
physiological traits, preferences for the use of the senses, environment, culture,
behavior, comfort, development and personality, which serve as relatively stable
indicators, of how people perceive, interrelate and respond to their learning
environments and their methods or strategies in their way of learning" (Keefe,
1987). The importance of knowing learning styles is helpful mainly in adapting
the way of teaching to each student's style, improving education, and making
education more effective (Silva, 2018). The current research paper is based on the
Felder and Silverman Learning Styles Model (FSLSM) (Felder & Silverman,
1988), since it is considered to be the most used in technologies and sciences
students.

2.3. MOODLE and Learning Style

Regarding MOODLE, two ways in incorporating learning styles in the LMS have
been proposed. Firstly, some authors added learning styles questionnaire to
MOODLE, such as the CHAEA questionnaire being associated with the Kolb
Model (Torres, Molina & Alvarez, 2010; Lavigne, Diaz, McAnally & Organista,
2013; Rubio, 2009; Pacheco, Miranda & Alonso, 2020); others (Pefia, Mendoza &
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Gonzalez, 2015; Puello, Fernandez & Cabarcas, 2014; Graf & Kinshuk, 2007; Graf,
Kinshuk & Liu, 2008; Mohd, Yahya, Ismail, Jalil & Noor, 2019) associate it with
the ILS (Felder & Soloman, 2007), while some others assimilate it with the Myers
and Briggs model (Bignetti & Jasbinschek, 2011).

The second way concerned its association with FSLSM (Felder & Silverman,
1988) which has been studied by Despotovié-Zraki¢, Markovi¢, Bogdanovic,
Bara¢ and Krco (2012) and more recently with Karagiannis and Satratzemi (2018)
study. In fact, Rubio (2009) incorporated a learning styles module based on the
CHAEA questionnaire in MOODLE, which was called LSTest. Subsequently,
Puello, Fernandez and Cabarcas (2014) modified the LSTest and incorporated
the Index Learning styles ILS (Felder & Soloman, 2007) to this LSTest. Both
attempts serve as the basis for this proposal. In addition to these works, the
study by Despotovi¢, Markovi¢, Bogdanovi¢, Bara¢ and Kr¢o (2012) shows the
relationship between MOODLE activities and tools with the learning styles of
FSLSM (Felder & Silverman, 1988), where they assigned "Yes", "No" or "Shortly"
as indexes to display the adequacy of the MOODLE activities with the learning
styles. Table 1 shows this relation.

Table 1: The relationship of MOODLE activities with the learning styles
(Despotovi¢ et al., 2012).

MOODLE FSLSM Dimensions

Activities |Sens.| Intui. |Visual|Verb.|Sec.| Glob. |Act.| Refl.
Forum Yes Yes No Yes | Yes| Yes |Yes| Yes
Chat Yes No No Yes | Yes| No | Yes No

Glossary Yes No No | Yes |Yes| No |Yes| Yes
Workshop | Yes | Yes Yes | Yes |Yes| Yes |Yes| Yes

Survey Yes | Yes Yes | Yes |[No| Yes | No | Yes
Choice Yes | No Yes | Yes |Yes |Shortly | Yes | Yes
Lesson Yes |Shortly| Yes | Yes | Yes |Shortly | Yes | Yes
Wiki No | Yes No | Yes [Yes| No | Yes |Shortly

2.4. The FuzzyILS Method

The FuzzyILS Method (Silva, 2020) is a system to evaluate the learning styles
using a fuzzy questionnaire (Appendix), based on the FSLMS (Felder &
Silverman, 1988) and as an alternative fuzzy to ILS (Felder & Soloman, 2007).
The FSLSM (Felder & Silverman, 1988) considers four dimensions of learning
styles, wherein each dimension is dichotomous having two extremes, these are:
Active/Reflective, Sensing/Intuitive, Visual/Verbal, and Sequential/Global.
After, Felder and Soloman (2007) developed the ILS, related to FSLSM, to
determine the learning styles. The ILS has forty-four questions, while each
dimension of the FSLSM covers eleven questions. Each one has two possible
answers, in which each answer corresponds with one of the extremes of the
dimension. For example, in the Visual/Verbal "I prefer to read" meets the Visual
extreme and "I prefer to hear" for Verbal extreme.

With the ILS, Silva, Ponce & Villalpando (2013, 2014, 2014a), created the

MeLOTS method for the development of Learning Objects based on
instructional techniques and learning styles, where they relate thirty-one
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instructional techniques to the dimensions of the FSLSM. This method is
evaluated with students and their opinions as key foundations for the
development of the FuzzyILS Method. In this respect, students indicated that
some answers or options of the questions should not be exclusive. They said that
the dichotomy cannot exist in some questions and that they wish that some of
their answers were intermediate (Silva, Ponce & Villalpando, 2015). The same
conception is also found by Cataldi, Figueroa, Méndez, Lage, Vigliecca and
Kraus (2006).

Taking the abovesaid into consideration, Silva (2020) shows a way to break this
dichotomy. The solution included the notion of intermediate answers what have
different degrees of belonging to the sets associated with the four dimensions,
wherein these degrees are calculated with fuzzy logic (Zadeh, 1965). In this
sense, the author proposed the fuzzy sets as an extension of the ILS dichotomous
sets which have been further developed and evaluated. Thus, unlike the original
ILS put forward by Felder and Soloman (2007), each question has five options.
The following is an example that is used to display how the options are
organised, established, and how the values are distributed for each answer.

Question 1, associated with the Active/Reflective dimension, “I understand
something better after:”

Always practice

Almost always practice, and rarely reflect on them

Sometimes practice, and sometimes reflect on them

Almost always reflect on them, and rarely practice

Always reflect on them

e an o

Each option is value with fuzzy sets shown in Figure 1. The values of each
answer using these fuzzy sets are displayed in Table 2.

=
=}
S

o
~
a

SetB

Degrees of Belonging
=] o
& 3

0.00

Always A Almost always A Sometimes A Almost always B Always B
and rarely B and sometimes B and rarely A
Answers

Figure 1: Fuzzy sets used to establish the values of the FuzzyILS Questionnaire
answers

Table 2 shows the different values possible for the first answer in the FuzzyILS
Questionnaire.
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Table 2: Values each answer using the fuzzy sets for the first question in the FuzzyILS

Questionnaire
Answer Active | Reflective
a) Always practice 1 0
b) Almost always practice, and rarely reflect on them | 0.75 0.25
¢) Sometimes practice, and sometimes reflect on them | 0.50 0.50
d) Almost always reflect on them, and rarely practice | 0.25 0.75
e) Always reflect on them 0 1

With the value of each question, FuzzyILS Method adds all values for each
dimension. Table 3 shows the possible values for all questions in the
Active/Reflective dimension.

Table 3. Possible values for each question for the Active/Reflective dimension.

Questions = Active | Reflective

1 0.75 0.25
5 0.5 0.5
9 0.75 0.25
13 0.25 0.75
17 0.25 0.75
21 0.5 0.5
25 0.75 0.25
29 0.25 0.75
33 0.75 0.25
37 0.5 0.5
41 0.25 0.75
Total 5.5 5.5

After calculating the total value of each dimension, manipulating the degree of
belonging of each dimension is shown in the following figure.
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0 Wea
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Values of Evaluated Extreme in FuzzyILS Questionnaire

Figure 2: Fuzzy sets to evaluate the dimensions of the FSLSM in the FuzzyILS Method
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These fuzzy sets make Equation 1 for displaying the sets (Weak, Moderate, and
Strong) and the formulas for each interval in which X reflects the total value of
the dimension.

=X 0<x<2 Weak degree
1y, 1

H(x) sX-3 2<x<9 Moderate degree
1 9<x<11 Strong degree

O

With the degree of belonging, the learning styles are clearly obtained. For
example, the value in table 3 (Active = 5.5 and Reflective = 5.5), corresponds
with the second interval in Equation 1, and the degree of belonging is 0.56 for
Active and reflective, and both values are in the Moderate set. Integrating the
FuzzyILS Method with MOODLE to associate the LMS activities to the learning
styles is the main concern in this research work. In any course development
platform, one can integrate it as a move to relate instructional techniques with
students’ learning styles (Silva, Ponce & Villalpando, 2014) in hope to offer
support to the teachers for effective and appropriate courses.

3. Methodology

This section discusses the objective of the study, the incorporation of the
FuzzylLS Method in MOODLE, the sample of the study, and the
experimentation with this sample.

3.1. Objective

As indicated at the beginning, the main objective of the study is to analyze the
effectiveness of a MOODLE course taking into consideration students' learning
styles being determined by the FuzzyILS Method. To validate its effectiveness,
the researcher evaluates students’ participation in the MOODLE activities by
considering grade they obtain in a content evaluation test. The idea that if a
student participates actively in the activities, he will learn better, as indicated by
other authors (Prince, 2013; Freeman et al., 2014) is the standing conception the
researcher used. On the other hand, the investigator based the evaluation of the
qualification on the fact that the effectiveness of a technique is related to the
expected result when performing tests that measure the student's level of
knowledge about the knowledge imparted (Lozano, et al., 2020). First, the
FuzzyILS Method in MOODLE is integrated, then the questionnaire is added
along with the fuzzy sets, values of degree of belonging, and the evaluation of
MOODLE activities associated with values of learning styles. All these steps
combine to validate the MOODLE course.

3.2. FuzzyILS Method in MOODLE

The incorporation phase of the FuzzyILS Method in MOODLE takes some stages
that are summarised as follows.

©2020 The author and IJLTER.ORG. All rights reserved.



39

3.2.1. LSTest adaptation

As indicated, previous works were analysed to incorporate the FuzzyILS
Method into MOODLE. In the first instance, the learning styles module (LSTest)
was downloaded for MOODLE (Rubio, 2009), from the site
http:/ /innova.cicei.com/course/view.php?id=24, which consist of the
programs, tables of the Database, and files to be incorporated to the LMS.
Subsequently, the elements of the Module were modified, considering other
work (Puello, Ferndndez & Cabarcas, 2014). Figure 3 shows the components of
the LSTest Module, where modifications made by Puello and colleagues are
reflected in light gray and the investigator’s modifications are displayed in dark

gray.
| L.STest |

| backup | | db | | editor | | lang | | pix | | test |

install.php

install xml

I I | I 1 I
(COPYING) CREADNEED{D (clean.php) (lib.php) ( graph.php) Cgraphlib.php) grad pert.php

I I I I I |
Gnodjoml.php) (reporc.php) eval activ.php Csettings.php) Cversion.php> (save.php) (view.php)

en || es |$ |examples| | testing |

index.php Gtemstﬂtistic.php) Cstylestatistic.php) ( teststatistic.php ) userstatistic.php

Conventions

| Folders | | Modified folders | Modified files

Figure 3: LSTest module (adaptation of Puello, Fernandez & Cabarcas, 2014)

Puello, Fernandez and Cabarcas (2014) did modifications which are described
below:
1. In the test folder -> examples, they added the ILS.
2. They modified the install.php and install.xml files to add the changes
and optimize the module installation with the ILS.
3. They added and modified several functions in the localib.php file, the file
where the working logic of the Test and the reports of the Module.
4. In the save.php file, they incorporated functions to store the results of the
ILS.
5. They modified the report.php file to present the results of the ILS on a
worksheet per student per course.
6. They also modified the stylestatistic.php, teststatistic.php, and
userstatistic.php files to present the results” tables and the statistics
according to ILS.
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3.2.2. Inclusion of FuzzyILS Questionnaire

The FuzzyILS Questionnaire is added in the test folder, wherein Figure 4 shows
the Test interface of MOODLE.

FuzzyILS X

1. Tunderstand something better after to:

O Always practice

@® Almost always practice and rarely reflect on them
O Sometimes practice, and sometimes reflect on them
QO Almost always reflect on them and rarely practice
QO Always reflect on these

2.1 consider myself

O Always realistic

O Always realistic and sometimes innovative case
O Realistic and sometimes innovative

@® Always innovative and sometimes realistic case
O Always innovative

Figure 4: FuzzyILS Questionnaire interface

3.2.3. FuzzyILS Questionnaire in Portuguese.
The researcher incorporated the Portuguese into the MOODLE being developed
in the lang folder -> pt. Figure 5 shows the Test interface in Portuguese.

FuzzylILS X

1. Eu compreendo melhor alguma coisa depois de:

QO Sempre experimentar

@ Quase sempre experimentar e algumas vezes refletir sobre elas
Q Experimentar e outras vezes refletir sobre elas

O Quase sempre refletir sobre elas e algumas experimentar

Q Sempre refletir sobre elas

2. Eu me considero:

Q Sempre realista

QO Quase sempre realista e algumas vezes inovador
O Realista e outas vezes inovador

® Quase sempre inovador e algumas vezes realista
QO Sempre inovador

Figure 5: The interface of the FuzzyILS Questionnaire in Portuguese

3.2.4. Fuzzy Sets to Establish the Values of the FuzzyILS Answers

Actually, some functions are inserted and the localib.php file is modified to
incorporate the fuzzy sets as shown in Figure 1. These modifications were used
to modify the Questionnaire logic and Module reports.
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3.2.5. Degrees of Belonging to Each Dimension

As an endeavour, the grad_pert.php file is included to develop the logic of
evaluation of the degrees of membership of the dimensions, according to
Equation 1 and Figure 2so that students’ learning styles could be get.

3.2.6. Evaluation of MOODLE Activities

The file eval activ.php is a fixed, where the researcher incorporates the
adaptation of Table 1 and change the “yes” value by numeric valor 2, the “no”
value by numeric value 0, and the “shorter” value by 1. Table 4 shows the
adaption made.

Table 4: Valuation of MOODLE in each learning style

MOODLE FSLSM Dimensions

Activities |Sens. | Intui. | Visual | Verb. | Sec. | Glob. | Act. | Refl.
Forum 2 2 0 2 2 2 2 2
Chat 2 0 0 2 2 0 2 0
Glossary 2 0 0 2 2 0 2 2
Workshop | 2 2 2 2 2 2 2 2
Survey 2 2 2 2 0 2 0 2
Choice 2 0 2 2 2 1 2 2
Lesson 2 1 2 2 2 1 2 2
Wiki 0 2 0 2 2 0 2 1

(Adaptation of Despotovi¢ et al., 2012)

With the valuation shown in Table 4 and the evaluation of the learning styles of
each student, then Equation 2 is formulated. For each technique, we need to
multiply the value with each student’s learning style, where:

t, = ¥% 0(te) * u(k) 2

1. tiis each MOODLE technique
o is the dimension value in the technique i (Table 4)

3. pis the evaluation of dimension in the students (described in 3.2.5 and
associated with Figure 2)

N

For example, the values of the dimensions for a student are as follows:

1. Sensing = 0.69; Intuitive = 0.44
2. Visual =1; Verbal =0

3. Sequential = 0.94; Global = 0.19
4. Active = 0.56; Reflective = 0.56

Thus, with Equation 2, it is possible to evaluate the Moodle activities. For
example, the evaluation of Forum activity is shown in Table 5.

Table 5: Evaluation of the Forum activity in each FSLSM dimensions.
MOODLE FSLSM Dimensions
Activities | Sens. | Intui. | Visual | Verb. | Seq. | Glob. | Act. | Refl. | Tot.
Forum 2%0.69 | 2*0.44 | 0*1.00 | 2*0.00 | 2*0.94 | 2*0.19 | 2*0.56 | 2*0.56 | 8.07
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3.3. The sample

A sample of forty students of an introductory computer course are used in this
research work by dividing them into two groups (experimental and control
group). Both groups took a mini Unified Modeling Language (UML) course
structured in MOODLE. The experimental group used the MOODLE with
FuzzyILS Method whereas the control group took the original MOODLE
without FuzzyILS Method. The intention is to validate that a MOODLE course
structured with techniques associated with the learning styles of the students is
an effective course, and the students get better results than a course with
techniques not associated with Learning styles.

3.4. The evaluation of learning styles of the experimental group
Table 6 shows the result of the responses of the twenty students of the
experimental group.

Table 6: Evaluation of learning styles dimensions using the FuzzyILS Questionnaire
Students | Sens. | Int. | Visual | Verb. | Seq. | Glob. | Act. | Refl.

1 65 |45] 10 1 85| 25 |55 55
2 25 |85] 85 25 | 10 1 4 7
3 9.5 1.5 9 2 55| 55 | 25| 85
4 3 8 9 2 6 5 3 8
5 3 8 3.5 75 | 85| 2.5 3 8
6 7 4 6.5 4.5 6 5 75| 3.5
7 3 8 25 8.5 6 5 6.5 | 4.5
8 10 | 1 8 3 85| 25 8 3
9 9 2 4 7 6.5 | 45 | 25| 85
10 35 |75 4 7 45| 65 | 65| 45
11 5 6 3 8 45| 6.5 3 8
12 9.5 1.5 6 5 8 3 35| 75
13 9 2 3 8 95| 1.5 4 7

14 95 |15] 95 15 | 25| 85 | 55|55
15 35 |75] 95 1.5 7 4 6.5 | 4.5

16 7 4 5 6 3 8 95| 15
17 55 |55]| 35 7.5 5 6 25| 85
18 45 |65 5 6 45| 65 35| 75
19 10 | 1 5 6 95| 15 |10 | 1

20 55 | 55| 6.5 45 | 55| 55 | 10 1

After applying the FuzzyILS Questionnaire, it is high time to evaluate the
dimensions with the fuzzy sets to know each degree of belonging of each
dimension using Equation 1. Table 7 displays the evaluation of the learning style
of the experimental groups.

©2020 The author and IJLTER.ORG. All rights reserved.



Table 7: Evaluation of learning styles using FuzzyILS sets

Students | Sens. | Int. | Visual | Verb. | Seq. | Glob. | Act. | Refl.
1 0.69 10.44| 1.00 | 0.00 |0.94| 0.19 |0.56] 0.56
2 0.19 10.94| 0.94 | 0.19 |1.00| 0.00 |0.38] 0.75
3 1.00 |0.06| 1.00 | 0.13 |0.56| 0.56 |0.19] 0.94
4 0.25 |0.88| 1.00 | 0.13 | 0.63 | 0.50 |0.25] 0.88
5 0.25 |0.88| 0.31 | 0.81 |0.94| 0.19 |0.25] 0.88
6 0.75 |10.38| 0.69 | 0.44 |0.63 | 0.50 |0.81| 0.31
7 0.25 10.88| 0.19 | 0.94 |0.63 | 0.50 |0.69] 0.44
8 1.00 |10.00| 0.88 | 0.25 |0.94| 0.19 |0.88] 0.25
9 1.00 |10.13] 0.38 | 0.75 | 0.69| 0.44 |0.19] 0.94
10 0.31 |10.81] 0.38 | 0.75 |0.44| 0.69 |0.69] 0.44
11 0.50 |0.63| 0.25 | 0.88 | 0.44| 0.69 |0.25] 0.88
12 1.00 |0.06| 0.63 | 0.50 |0.88 | 0.25 |0.31| 0.81
13 1.00 |0.13| 0.25 | 0.88 |1.00| 0.06 |0.38] 0.75
14 1.00 |0.06| 1.00 | 0.06 |0.19] 0.94 |0.56] 0.56
15 0.31 |0.81| 1.00 | 0.06 |0.75] 0.38 |0.69] 0.44
16 0.75 10.38| 0.50 | 0.63 | 0.25| 0.88 |1.00] 0.06
17 0.56 |10.56| 0.31 | 0.81 |0.50| 0.63 |0.19] 0.94
18 0.44 10.69| 0.50 | 0.63 |0.44| 0.69 |0.31| 0.81
19 1.00 |0.00| 0.50 | 0.63 |1.00| 0.06 |1.00| 0.00
20 0.56 |0.56| 0.69 | 0.44 |0.56| 0.56 |1.00| 0.00

3.5. Evaluation of MOODLE Activities
After evaluating learning styles, valuing the MOODLE activities with Equation 2
is necessary Table 8 shows the evaluation of the MOODLE activities in the FSLM
dimensions for the first student. The MOODLE activities for all students are
evaluated and their values are summarised in Table 9.
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Table 8: Evaluation of the MOODLE activities in the FSLSM dimensions for the first

student

MOODLE FSLSM Dimensions

Activities | Sens. |Intui. | Visual | Verb. | Seq. | Glob. | Act. Refl. | Tot.
Forum 2*0.69 | 2*0.44 | 0¥1.00 |2*0.00 | 2*0.94 | 2*0.19 | 2*0.56 |2*0.56 | 6.76
Chat 2*0.69 | 0*0.44 | 0*1.00 |2*0.00 | 2*0.94 | 0*0.19 | 2*0.56 | 0*0.56 |4.38
Glossary | 2*0.69 | 0*0.44 | 0*1.00 |2*0.00 | 2*0.94 | 0*0.19 | 2*0.56 | 0%0.56 | 4.38
Workshop | 2¥0.69 | 2*0.44 | 2*1.00 |2*0.00 |2*0.94 | 2*0.19 | 2*0.56 | 2*0.56 |8.76
Survey 2*0.69 | 2*0.44 | 2*¥1.00 |2*0.00 | 0*0.94 | 2*0.19 | 2*0.56 |2*0.56 | 6.88
Choice 2*0.69 | 0*0.44 | 2¥1.00 |2*0.00 | 2*0.94 | 1*0.19 | 2*0.56 | 0*0.56 | 6.57
Lesson 2*0.53 | 1*0.59 | 2*0.31 |2*0.81 | 2*0.31 |1*0.81 | 2*0.53 | 1*0.59 | 6.16
Wiki 0*0.53 | 2*0.59 | 0*0.31 | 2*0.81 | 2*0.31 | 0*0.81 | 0*0.53 | 2*0.59 | 4.60
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Table 9: Evaluation of the MOODLE activities in the experimental group

Est. | Forum | Chat | Glossary | Workshop | Survey | Choice | Lesson | Wiki
1 6.76 | 4.38 4.38 8.76 6.88 6.57 6.16 | 4.60
2 6.88 | 3.50 3.50 8.75 6.13 6.88 6.81 | 575
3 6.88 | 3.75 4.88 8.88 6.50 8.19 825 | 281
4 7.00 | 2.50 3.50 9.00 6.50 6.75 750 | 4.63
5 8.38 | 450 4.88 9.00 7.88 7.06 719 | 6.63
6 7.63 | 5.25 6.25 9.00 6.00 7.75 8.00 | 4.81
7 8.63 | 5.00 6.00 9.00 7.25 6.75 750 | 6.69
8 7.00 | 6.13 6.50 8.75 5.25 8.56 7.81 | 4.38
9 825 | 525 6.13 9.00 7.88 8.31 819 | 4.44

10 | 825 | 4.38 5.75 9.00 6.88 6.69 775 | 581
11 | 850 | 4.13 5.50 9.00 8.00 7.06 794 | 5.25
12 | 7.63 | 5.38 5.88 8.88 7.00 8.50 794 | 431
13 | 838 | 6.50 6.63 8.88 7.63 8.56 7.75 | 5.50
14 | 6.75 | 3.63 5.50 8.75 5.63 7.69 8.50 | 2.31
15 | 6.88 | 3.63 4.38 8.88 5.50 6.88 7.31 | 5.06
16 | 7.88 | 525 7.00 8.88 5.88 7.25 8.25 | 4.56
17 | 838 | 4.13 5.38 9.00 8.00 7.25 7.94 | 5.06
18 | 8.00 | 3.63 5.00 9.00 7.38 6.94 7.88 | 4.94
19 | 738 | 7.25 7.38 8.38 5.38 8.31 738 | 5.25
20 | 738 | 513 6.25 8.75 5.38 7.06 7.63 | 513

Figure 6 shows the three best activities for the experimental group.

Figure 6: Evaluation of MOODLE activities according to the learning styles of the

Evaluation of activities for each student X
Student | Activityl | Activity2 Activity 3
1 Workshop Choice Lesson
2 Forum Workshop Choice
3 Workshop Choice Lesson
4 Forum Workshop Lesson
5 Forum Workshop Survey
6 Workshop Choice Lesson
7 Forum Workshop Lesson
8 Workshop Choice Lesson
9 Forum Workshop Choice
10 Forum Workshop Lesson
11 Forum Workshop Lesson
12 Workshop Choice Lesson
13 Forum Workshop Choice
14 Workshop Choice Lesson
15 Forum Workshop Lesson
16 Forum Workshop Lesson
17 Forum Workshop Survey
18 Workshop Choice Lesson
19 Forum Workshop Lesson
20 Workshop Choice Lesson

experimental group
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After the evaluation, there are many coincidences in the most appropriate
MOODLE activities. Figure 7 displays the intersections and numbers of students
in these intersections.
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Figure 7: The intersection of MOODLE activities, evaluated in the experimental group

For the twenty students of the experimental group, the best MOODLE activities,
according to their learning styles, are: Lesson, Workshop, Choice and Survey; for
eight students are: Workshop, Choice, and Lesson; for seven Forum, Workshop
and Lesson; for three students Forum, Workshop and Choice and finally for two
students are: Forum, Workshop, and Survey.

3.6. Present test and the evaluation of participation
A face-to-face testis designed, along with analyzing students’ participation in
MOODLE activities. Table 10 reflects the obtained data.

Table 10: Participation of the students in the MOODLE activities and grade of the
present test of the experimental group

Participation in MOODLE Activities
Est. [ Forum [ Workshop | Choice | Lesson | Participation Mean | Grade
1 85% 100% 100% | 100% 96% 19
2 60% 95% 100% | 85% 85% 19
3 50% 100% 100% | 90% 85% 19
4 25% 75% 100% | 100% 75% 18
5 10% 0% 0% 50% 15% 8
6 25% 80% 100% | 100% 76% 17
7 33% 100% 100% | 75% 77 % 18
8 50% 60% 100% | 100% 78% 18
9 33% 100% 100% | 100% 83 % 19
10 50% 85% 0% 100% 59% 19
11 75% 100% 0% 75% 63 % 18
12 0% 25% 0% 50% 19% 10
13 | 100% 80% 100% | 100% 95% 19
14 | 100% 100% 100% | 100% 100% 18
15 25% 100% 100% | 75% 75% 19
16 50% 95% 0%% | 100% 82% 17
17 75% 100% 100% | 100% 94% 19
18 75% 80% 100% | 100% 89% 18
19 75% 100% 100% | 100% 94% 18
20 60% 75% 100% | 75% 78% 16
Mean | 52.8% 82.5% 75% [ 88.75% 75% 17.3

The MOODLE activity that most participants participate in is the Lesson, while
the Forum is the lea stone. The mean of participation is 75%. The mean of the
grade is 17.3, where the scale is 0-20. The results are shown in Table 11.
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Table 11: Participation of students in MOODLE activities & grade of the control group

Participation in MOODLE Activities
Est. [ Forum | Workshop [ Choice | Lesson | Activities Mean | Grade
1 100% 100% 100% 75% 94 % 15
2 0% 0% 0% 80% 20% 12
3 50% 85% 0% 75% 53% 18
4 0% 100% 0% 80% 45% 16
5 10% 80% 100% 70% 65% 14
6 25% 100% 0% 75% 50% 13
7 0% 75% 0% 50% 31% 15
8 20% 80% 100% | 50% 63% 18
9 50% 80% 100% | 100% 83% 18
10 75% 25% 100% 75% 69% 17
11 15% 75% 100% | 100% 73 % 20
12 0% 25% 100% [ 80% 51% 18
13 0% 75% 0% 50% 31% 13
14 0% 80% 0% 50% 33% 16
15 100% 50% 0% 100% 63 % 17
16 75% 75% 100% | 100% 88% 15
17 | 100% 75% 100% | 100% 94% 17
18 50% 100% 100% 75% 81% 15
19 100% 50% 100% | 80% 83% 18
20 25% 25% 100% | 60% 53% 17
Mean | 39.75% 68% 60% 76% 68% 16.1

Similar to the experimental group, in the control group, the MOODLE activity
with most participation was the Lesson, and the least was the Forum. The mean
of participation was 68%. The mean of the grade was 16.1, where the scale was 0-
20. Figure 8 shows the participation comparative of the two groups. Figure 9

shows the grade of the face-to-face test of the two groups.
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Figure 8: ComparingParticipants’ Participantion in Both Groups
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Participation in all MOODLE activities was greater in the experimental group
than in the control group. Also, the mean grade of the face-to-face test was
greater in the experimental group than the control group, showed in Figure 9.

Mean grade of the control and
experimental groups

S

17,3
! 16,1

-
19)]
|

Mean grade
5

5]
I

Experimental group Control group
Groups of students

Figure 9: Grade of the face-to-face test of the two groups

4. Results

In the experimental group, the MOODLE activity with most participation was
the Lesson, and with the least was the Forum. The participation mean was 75%,
and the mean of the grade was 17.3/20. The correlation between the
participation of students and their grades, results in a strong positive correlation
of the variables (r=0.86), and the value of the coefficient of determination is (r2) =
0.75. This coefficient is the common variability between both variables. Figure 10
shows and explains the correlation.

Correlation between the students’ participation
and their grade in the experimental group
2
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Participationin MOODLE activilies

Figure 10: Correlation between the students’ participation and their grade in the
experimental group

Similar to the experimental group, in the control group, the MOODLE activity

with most participation was the Lesson, and the least was the Forum. The
participation mean was 68%. The mean of the grade was 16.1/20. The correlation
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between the student's participation and their grades was r = 0.41, which
indicates a weak positive correlation of the variables. The value of the coefficient
of determination (r2) = 0.17. This coefficient is the common variability between
both variables. Figure 11 summarises these data.

Correlation between the students’ participation
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Figure 11: Correlation between the students’ participation and their grade in the
control group

5. Conclusion

In this research paper, the FuzzyILS Method is incorporated into MOODLE as a
starting point to the previous proposals of other researchers (Borga, 2009; Puello,
Fernandez & Cabarcas, 2014), who added the Learning styles Test into the LMS.
The MOODLE Database is modified unlike to the previous existing proposals
wherein new programs are created to assess degrees of membership in the fuzzy
sets and to evaluate MOODLE activities with the FuzzyILS Method. In the
experimentation, the Glossary, Chat, and Wiki activities were poorly evaluated
in all cases in the sense that they were not selected among the first four
MOODLE activities. Prince (2013), and Freeman and his colleagues (Freeman et
al., 2014) affirm that students learn and perform better if the learning
environment includes activities in which they participate and apply knowledge,
rather than being passive in the process and simply listening. The results of the
experimental group show evidence that when MOODLE is used, students use
appropriate techniques learning styles, participate more in the activities, and
obtain better grades. As far as the latter is concerned, students achieve good
grades owing to their understanding of the content delivered and the
participation they perform (Prince, 2013; Freeman et al., 2014). A strong positive
correlation and a great coefficient of determination are met in the experimental
group. Meanwhile, weak positive correlations along with students’ grades are
less with the control group. Hence, it is safe to mention that the intervention
brought interesting results and the hybridization process the present paper
suggests is workable for effective course and meeting urgent needs. Further
attempts need to cover large population in different contexts to collect evidences
to elaborate references on this issue.
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Appendix
FuzzyILS Questionnaire
Question 1, associated with the Active/Reflective dimension, “I understand something
better after:”
a. Always practice
b. Almost always practice, and rarely reflect on them
c. Sometimes practice, and sometimes reflect on them
d. Almost always reflect on them, and rarely practice
e. Always reflect on them
Question 2, associated with the Sensing/Intuitive dimension, "I consider myself:"
a. Always realistic
b. Almost always realistic, and rarely innovative
c. Sometimes realistic, and sometimes innovative
d. Almost always innovative, and rarely realistic
e. Always innovative
Question 3, associated with the Visual/Verbal dimension, "When I think about what I
did yesterday, I am more likely to do it based on:"
a. Always an image
b. Almost always an image, and rarely words
c. Sometimes an image, and sometimes words
d. Almost always words, and rarely an image
e. Always words
Question 4, associated with the Sequential /Global dimension, "I tend to:"
a. Always understand the details of a topic, but not see its complete structure
b. Almost always understand the details of a topic, but not see its complete
structure, and rarely understand the complete structure, but not see the details
c. Sometimes understanding the details of a topic, but not seeing its complete
structure, and other times understanding the complete structure, but not seeing
the details
d. Almost always understand the complete structure, but not see the details, and
rarely understand the details of a topic, but not see its complete structure
e. Always understand the complete structure, but not see the details.
Question 5, associated with the Active/Reflective dimension, "When I am learning
something new, it helps me:"
a. Always talk about it
b. Almost always talk about it, and rarely think about it
c. Sometimes talk about it, and sometimes think about it
d. Almost always think about it, and rarely talk about it
e. Always think about it
Question 6, associated with the Sensing/Intuitive dimension, "If I were a teacher, I
would prefer to give a course:"
a. Whenever it deals with facts and real-life situations
b. Almost always when dealing with real events and situations in life, and rarely
dealing with ideas and theories
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c. Sometimes that deals with facts and real situations of life, and other times that
deals with ideas and theories
d. Almost whenever he deals with ideas and theories, and rarely deals with facts
and real-life situations
e. Whenever dealing with ideas and theories
Question 7, associated with the Visual/Verbal dimension, "I prefer to obtain new
information:"
a. Always of images, diagrams, graphs or maps
b. Almost always of images, diagrams, graphs, or maps, and rarely of written
instructions or verbal information
c. Sometimes of images, diagrams, graphs, or maps, and sometimes of written
instructions or verbal information
d. Almost always written instructions or verbal information, and rare images,
diagrams, graphs, or maps
e. Always written instructions or verbal information
Question 8, associated with the Sequential/Global dimension, "Once I understand:"
a. All parties, I always understand the total
b. All parties, I almost always understand the total, and when I understand the
total of something, I rarely understand how their parts fit together
c. All parties, sometimes I understand the total, and when I understand the total of
something, sometimes I understand how their parts fit together
d. The total of something, I almost always understand how its parts fit together,
and when I understand all the parts, I rarely understand the total
e. The total of something, I always understand how its parts fit together
Question 9, associated with the Active/Reflective dimension, "In a study group that
works with a difficult material, it is more likely that:"
a. Always participate and contribute ideas
b. Almost always participate and contribute ideas, and rarely do not participate
and just listen
c. Sometimes participate and contribute ideas, and sometimes do not participate
and just listen
d. Almost always do not participate and just listen, and rarely participate and
contribute ideas
e. Never participate and just listen
Question 10, associated with the Sensing/Intuitive dimension, "It's easier for me:"
a. Always learn facts
b. Almost always learn facts, and rarely learn concepts
c. Sometimes learn facts, and sometimes learn concepts
d. Almost always learn concepts, and rarely learn facts
e. Always learn concepts
Question 11, associated with the Visual/Verbal dimension, "In a book with many images
and graphics it is more likely that:"
a. Always check images and graphics carefully
b. Talmost always carefully check the images and the graphics and rarely focus on
the written text
c. Sometimes I carefully review the images and the graphics and other times I
focus on the written text
d. Ialmostalways concentrate on the written text, and rarely check the images and
graphics carefully
e. Always concentrate on the written text
Question 12, associated with the Sequential/Global dimension, "When I solve math
problems:"
a. lalways work on solutions one step at a time
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b. Ialmost always work on solutions one step at a time and rarely know what the
solutions are, but then I have difficulty imagining the steps to reach them
c. Sometimes I work on the solutions one step at a time and other times I know
what the solutions are, but then I have difficulty imagining the steps to reach
them
d. Ialmostalways know what the solutions are, but then I have difficulty
imagining the steps to reach them and I rarely work on the solutions one step at
a time
e. lalways know what the solutions are, but then I have difficulty imagining the
steps to reach them
Question 13, associated with the Active/Reflective dimension, “In the classes, I have
attended:”
a. lhave usually come to know how many of the students are
b. Many times I have come to know how many of the students are
c. Sometimes I have come to know how many of the students are
d. [Ihave rarely come to know how many of the students are
e. Thave rarely come to know how many students are
Question 14, associated with the Sensing/Intuitive dimension, “When I read non-fiction
topics, I prefer:”
a. Always something that teaches me new facts or tells me how to do something
b. Almost always something that teaches me new facts or tells me how to do
something and rarely something that gives me new ideas to think about
c. Sometimes something that teaches me new facts or tells me how to do
something and sometimes something that gives me new ideas to think about
d. Almost always something that gives me new ideas to think about, and rarely
something that teaches me new facts or tells me how to do something
e. Always something that gives me new ideas to think about
Question 15, associated with the Visual/Verbal dimension, “I like teachers who:”
a. Always use many schemes on the board
b. They almost always use many schemes on the board, and rarely take much time
to explain
c. Sometimes they use many schemes on the board, and sometimes they take a
long time to explain
d. They almost always take a long time to explain, and rarely use many schemes on
the board
e. They always take a long time to explain
Question 16, associated with the Sequential/Global dimension, “When I am analyzing a
story or a novel:”
a. lalways think about the incidents and try to accommodate them to configure the
issues
b. TIalmost always think about the incidents and try to accommodate them to
configure the issues, and rarely do I realize what the issues are when I finish
reading, and then I have to go back and find the incidents that show them
c. Sometimes I think about the incidents and try to accommodate them to
configure the topics, and other times I realize what the issues are when I finish
reading and then I have to go back and find the incidents that show them
d. Ialmost always realize what the issues are when I finish reading and then I have
to go back and find the incidents that demonstrate them, and I rarely think
about the incidents and try to accommodate them to configure the topics
e. Irealize what the issues are when I finish reading and then I have to go back and
find the incidents that show them
Question 17, associated with the Active/Reflective dimension, “When I start solving a
task problem, it is more likely that:”
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a. Always start working on your solution immediately
b. Almost always start working on your solution immediately, and rarely try first
to fully understand the problem
c. Sometimes start working on your solution immediately, and other times try first
to fully understand the problem
d. Almost always try first to fully understand the problem, and rarely start
working on your solution immediately
e. Always try to fully understand the problem first
Question 18, associated with the Sensing/Intuitive dimension, “I prefer the idea of:”
a. Always certainty
b. Almost always a certainty, and rarely the theory
c. Sometimes certainty, and sometimes the theory
d. Almost always the theory, and rarely certainty
e. Always the theory
Question 19, associated with the Visual/Verbal dimension, "I remember better:"
a. Always what 1 see
b. Almost always what I see and rarely what I hear
c. Sometimes what I see and sometimes what I hear
d. Almost always what I hear and rarely what I see
e. Always what I hear
Question 20, associated with the Sequential/Global dimension, "It is more important to
me than a teacher:"
a. Always expose the material in clear sequential steps
b. Talmost always expose the material in clear sequential steps, and rarely give me
an overview and relate the material to other topics
c. Sometimes exposing the material in clear sequential steps, and sometimes give
me an overview and relate the material to other topics
d. Almost always give me an overview and relate the material to other topics, and
rarely expose the material in clear sequential steps
e. Always give me an overview and relate the material to other topics
Question 21, associated with the Active/Reflective dimension, “I prefer to study:”
a. Always in a study group
b. Almost always in a study group, and rarely alone
c. Sometimes in a study group, and sometimes only
d. Almost always alone, and rarely in a study group
e. Always alone
Question 22, associated with the Sensing/Intuitive dimension, "I consider myself:"
a. Always careful in the details of my work
b. Almost always careful in the details of my work and rarely creative in the way I
do my work
c.  Sometimes careful in the details of my work and sometimes creative in the way I
do my work
d. Almost always creative in the way I do my work and rarely careful in the details
of my work
e. Creative in the way I do my job
Question 23, associated with the Visual/Verbal dimension, “When someone gives me
directions to new places, I prefer:”
a. Alwaysamap
b. Almost always a map and rarely written instructions
c. Sometimes a map and sometimes written instructions
d. Almost times written instructions, and rarely a map
e. Always written instructions
Question 24, associated with the Sequential /Global dimension, “I learn:”
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a. Always at a constant pace. If I study hard I get what I want
b. Almost always at a constant pace. If I study hard I get what I want, and rarely in
the beginning and pauses. I get confused and suddenly I understand
c. Sometimes at a constant pace. If I study hard I get what I want, and other times
in the beginning and pauses. I get confused and suddenly I understand
d. Almost always in the beginning and pauses. I get confused and suddenly I
understand, and rarely at a constant pace. If I study hard I get what I want
e. Always at the beginning and pauses. I get confused and suddenly I understand
Question 25, associated with the Active/Reflective dimension, “I prefer first:”
a. Always do something and see what happens
b. Talmost always do something and see what happens, and rarely think about
how I am going to do something
c. Sometimes do something and see what happens, and sometimes think about
how I am going to do something
d. Ialmost always think about how I am going to do something, and rarely do
something and see what happens
e. Always think about how I'm going to do something
Question 26, associated with the Sensing/Intuitive dimension, "When I read for fun, I
like writers who:"
a. They always say clearly what they want to imply
b. They almost always say clearly what they want to imply, and rarely say things
creatively and interestingly
c. Sometimes they say clearly what they want to imply, and other times they say
things creatively and interestingly
d. They almost always say things creatively and interestingly, and rarely say
clearly what they want to imply
e. They always say things creatively and interestingly
Question 27, associated with the Visual/Verbal dimension, "When I see a scheme or
outline in class, I am more likely to remember:"
a. Always the image
b. Almost always the image and rarely what the professor said about it
c. Sometimes the image and sometimes what the professor said about it
d. Almost always what the professor said about her, and rarely the image
e. Always what the teacher said about her
Question 28, associated with the Sequential/Global dimension, “When I face an
information body:”
a. lalways concentrate on the details and lose sight of the total
b. Talmost always concentrate on the details and lose sight of the total, and rarely
try to understand the whole before going to the details
c.  Sometimes I focus on the details and lose sight of the total, and other times I try
to understand the whole before going to the details
d. Ialmostalways try to understand the whole before going to the details, and
rarely do I focus on the details and lose sight of the total of it
e. lalways try to understand the whole before going to the details
Question 29, associated with the Active/Reflective dimension, "l remember more easily:"
a. Always something I have done
b. Almost always something I've done, and rarely something I've thought about a

lot

c. Sometimes something I've done, and sometimes something I've thought about a
lot

d. Almost always something I've thought about a lot, and rarely something I've
done

e. Always something I've thought about a lot
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Question 30, associated with the Sensing/Intuitive dimension, “When I have to do a job,
I prefer:”
a. Always master a way of doing it
b. Almost always master a way of doing it, and rarely try new ways to do it
c. Sometimes master a way of doing it, and sometimes try new ways to do it
d. Almost always try new ways to do it, and rarely master a way to do it
e. Always try new ways to do it
Question 31, associated with the Visual/Verbal dimension, “When someone teaches me
data, I prefer:”
Always graphics
b. Almost always graphics, and rarely summaries with text
c. Sometimes graphics, and sometimes summaries with text
d. Almost always summaries with text, and rarely graphics
e. Always summaries with text
Question 32, associated with the Sequential/Global dimension, “When I write a paper, 1
am more likely to do it (think or write):”
a. Always from the beginning and advance
b. Almost always from the beginning and advance, and rarely in different parts
and then order them
c. Sometimes from the beginning and advance, and sometimes in different parts
and then order them
d. Almost always in different parts and then order them, and rarely from the
beginning and advance
e. Always in different parts and then order them
Question 33, associated with the Active/Reflective dimension, “When I have to work on
a group project, I first want to do:”
a. Always a “brainstorm” where everyone contributes ideas
b. Almost always a "brainstorm" where everyone contributes ideas, and rarely the
"brainstorm" personally and then join the group to compare ideas
c. Sometimes a "brainstorm" where everyone contributes ideas, and sometimes the
"brainstorm" personally and then join the group to compare ideas
d. Almost always the "brainstorm" personally and then join the group to compare
ideas, and rarely a "brainstorm" where everyone contributes ideas
e. Always "brainstorm" personally and then join the group to compare the ideas
Question 34, associated with the Sensing/Intuitive dimension, "I consider:"
a. Whenever it is better to praise to call someone Sensing
b. Almost always it is better to praise calling someone Sensing, and rarely is it
better to call it imaginative
c. Sometimes it is better to praise to call someone Sensing, and other times to call it
imaginative
d. Almost always it is better to praise calling someone imaginative, and rarely
calling him Sensing
e. Whenever it is better to praise to call someone imaginative
Question 35, associated with the Visual/Verbal dimension, "When I meet people at a
party, I am more likely to remember:"
a. Always their appearance
b. Almost always their appearance, and rarely what they say about themselves
c. Sometimes what their appearance looks like, and sometimes what they say
about themselves
d. Almost always what they say about themselves, and rarely how is their
appearance
e. Always what they say about themselves

o
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Question 36, associated with the Sequential/Global dimension, “When I am learning a
subject, I prefer:”

a.

b.

d.

e.

Always stay focused on that topic, learning as much as I can from him

I almost always stay focused on that topic, learning as much as I can from it, and
rarely make connections between that topic and related topics

Sometimes I stay focused on that topic, learning as much as I can from it, and
other times make connections between that topic and related topics

I almost always make connections between that topic and related topics, and
rarely stay focused on that topic, learning as much as I can from it

Always make connections between that topic and related topics

Question 37, associated with the Active/Reflective dimension, “I consider myself:”

a.
b.
C.

d.
e.

Always open

Almost always open, and rarely reserved
Sometimes open, and sometimes reserved
Almost always reserved, and rarely open
Always reserved

Question 38, associated with the Sensing/Intuitive dimension, “I prefer courses that give
more importance to:”

a.
b.

d.

e.

Always concrete material (facts, data)

Almost always concrete material (facts, data), and rarely abstract material
(concepts, theories)

Sometimes concrete material (facts, data), and sometimes abstract material
(concepts, theories)

Almost always abstract material (concepts, theories), and rarely concrete
material (facts, data)

Always abstract material (concepts, theories)

Question 39, associated with the Visual/Verbal dimension, "To have fun, I prefer:"

b.

C.

d.

e.

Always watch television

Almost always watch television, and rarely read a book
Sometimes watching television, and sometimes reading a book
Almost always read a book, and rarely watch television
Always read a book

Question 40, associated with the Sequential/Global dimension, “Some teachers start
their classes by outlining what they will teach. Those sketches are: ”

a.

b.

C.

d.
e.

Always something useful for me

Almost always something useful, and rarely very useful for me
Sometimes something useful, and sometimes very useful for me
Almost always very useful, and rarely useful for me

Always very useful for me

Question 41, associated with the Active/Reflective dimension, “The idea of doing a
group task with only one qualification for all:”

a. Italways seems good to me

b. It almost always seems good to me, and rarely

c. Sometimes it seems good to me, and sometimes it doesn't

d. It almost never seems good to me and rarely does it

e. Itnever seems good to me
Question 42, associated with the Sensing/Intuitive dimension, "When I do large
calculations:"

a. lalways tend to repeat all my steps and check carefully

b. Talmost always tend to repeat all my steps and carefully review my work, and

rarely do I get tired of doing their review and I have to make an effort to do it
c. Sometimes I tend to repeat all my steps and carefully review my work, and other

times I get tired of doing its review and I have to make an effort to do it
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I almost always tend to repeat all my steps and carefully review my work, and
rarely do I tend to repeat all my steps and carefully review my work
I always get tired of doing his review and I have to make an effort to do it

Question 43, associated with the Visual/Verbal dimension, "I tend to remember places
where I have been:"

a.
b.

C.

d.

e.

Always easily and quite accurately

Almost always easily and quite accurately, and rarely with difficulty and
without much detail

Sometimes easily and quite accurately, and sometimes with difficulty and
without much detail

Almost always easily and fairly accurately, and rarely easily and fairly
accurately

Always with difficulty and without much detail

Question 44, associated with the Sequential/Global dimension, “When I solve problems
in a group, it is more likely that I.”

a.

b.

Always think of the steps to solve problems

Almost always think about the steps for solving problems, and rarely think
about the possible consequences or applications of the solution in a wide range
of fields

Sometimes think about the steps to solve the problems, and sometimes think
about the possible consequences or applications of the solution in a wide range
of fields

Almost always think about the possible consequences or applications of the
solution in a wide range of fields, and rarely think about the steps to solve the
problems

Always think about the possible consequences or applications of the solution in
a wide range of fields
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