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Abstract

Learning Management Systems are used in millions of higher education courses, across
various countries and disciplines. Teachers build courses reflecting their individual teach-
ing methods, which may not always fit students’ different learning styles. However, limited
information is known about how well these courses support the learners. The study aims to
explore the use of Felder and Silverman learning style for online course design. The study
has used linear transfer function system models to develop fundamentals of feedback by
a course analyzer tool. This interactive tool allows teachers to determine a course’s sup-
port level for specific learning styles, based on the Felder and Silverman learning style
model. The Felder and Silverman learning style model in this study is used to visualize the
fit between course and learning style to help teachers improve their course’s support for
diverse learning styles. The results of a pilot study successfully validated the course ana-
lyzer tool, as it has potential to improve the design of the course in future and allow more
insight into overall student performance. The findings suggest that a course designed with
certain learning styles in mind can improve learning of the students with those specific
learning styles.

Keywords Course analysis - Course design - Learning management system - Learning
style - Online education

Introduction

Online courses have been growing tremendously in the past especially; since the initiation
of massive open online courses (MOOCs) decade (Collins et al. 2013; De la Varre et al.
2014). Few of the researches have revealed that the higher dropout rates are due to insuf-
ficient engagement, motivation, and presence, which challenges MOOCs and traditional
online courses (Kennedy 2014; Gasevic et al. 2014). The learning styles of students are
reflected into online courses to make learning easier and increase students’ learning effi-
ciency (Lee and Choi 2011). Different students learn most effectively in different ways. A
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difference in the teaching methodology of instructor and the learning capability of students
result in an inefficient learning and teaching process (Felder and Silverman 1988).

A learning task has a structure that is responsive to experiences and the demands of
the situation (process), allows for changes, and enables adaptive behavior (Cassidy 2004).
Various learning style models have been presented in the past by researchers such as
Mayer and Myers (1995), Kolb (1984), and Felder and Silverman (1988). The model pre-
sented by Felder and Silverman (1988) has been adopted and validated by various studies
(Hwang et al. 2013). According to Felder and Silverman (1988), there are various compo-
nents involved in the learning process; such as visual/verbal, sensing/intuitive, sequential/
global and active/reflective. The study also proposed various teaching styles, which can be
adopted in an online teaching environment. The essential teaching components or elements
include visual/verbal, active/passive, sequential/global and concrete/abstract.

Over the years, researchers have developed mechanisms and tools for the automatic
detection of traces of learning styles that are reflected in Learning Management Systems
(LMSs) based on the Felder—Silverman model (Chang et al. 2009; Ozpolat and Akar 2009;
Graf and Liu 2009; Dorca et al. 2013; Ahmad et al. 2013; Mamat and Yusof 2013). Ozpo-
lat and Akar (2009) presented a method for automatic detection of learning styles based on
Felder-Silverman using NB Tree classification algorithm in conjunction with the Binary
Relevance classifier. Graf et al. (2010) presented an approach to automatic student mod-
eling and a tool for identifying and showing students’ learning styles in LMSs. Dorca et al.
(2013) presented an automatic, dynamic, and probabilistic approach for modeling students’
learning styles based on reinforcement learning.

Few of the studies have discussed the mechanisms for generating an adaptive course
based on detected leaning styles, which are based on learning objects and material already
provided by teachers (Graf 2007; Sangineto et al. 2008). However, limited attention has
been paid on how to support teachers, who wish to adapt their courses to specific learning
styles. Thus, this study has presented an interactive tool designed for the analysis of exist-
ing course content in LMSs. Moreover, the effectiveness of a tool or methodology can be
measured based on the feedback of the students. Additionally, the teaching methodology or
tool must align with the needs of the students. Moreover, pilot study has been conducted to
validate the efficacy of the tool and investigate ways of improvement.

The research work, done in this area, have focused on identifying students’ learning
styles and adapting courses. Past literature has mostly focused on examining the course
curriculum and the teaching tools, adopted by educational institutions. The main focus
is on analyzing the effectiveness of the various teaching tools. It would help teachers to
improve the support level of each course, accordingly.

Related works

Learning styles are referred to the ways individual learners prefer to learn (Truong 2016;
Shannon and David 2012). The concept of learning style has been widely accepted in the
perception of public; however, its efficacy is still questioned. Learning styles provide the
knowledge related to the different ways the students prefer to learn, to this end, they pro-
vide significant information regarding the preference of students. Thus, this knowledge
can be utilized by optimizing the learning process of students. As compared to traditional
learning styles, new learning styles models have emerged that incorporate computer and
internet-based instructional approaches to facilitate students. According to Truong (2016),
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the new learning style models have effectively addressed the issues related to the tradi-
tional detection methods.

Despite the numerous advantages provided by online learning, the approach imposes
serious risk to the privacy and security of students (Mayes et al. 2015). The technological
advances, the expanding internet, powerful mobile devices, etc. are introducing new for-
mal and informal challenges associated with the learning process. On the contrary, ethical
issues, such as, equal access to the enriched resources also become a crucial factor being
faced by the students in the online learning process (Mayes et al. 2015). Although, online
learning serves as a potential approach to teaching; educators need to design the future
online courses with adequate scope and sequence, interaction facilitation and well-timed
delivery (Bower 2006).

The development of adaptive learning systems is a subject of long-standing scientific
interest, which can adjust to reflect learner profiles. In this context, adaptation means the
customization of content and presentation to match the profiles of given learners to best
satisfy their needs and ensure fast and efficient learning (Al-Azawei and Badii 2013). Pre-
vious studies have shown the importance of integrating learning styles into online course
design. Graf et al. (2010) analyzed the association between the learners’ navigational
behavior and Felder—Silverman learning style. The findings of this study showed that some
of the teaching styles and tools are only suitable for a particular class environment. There-
fore, it is imperative for the teachers to adopt different teaching styles based on the capabil-
ity and specific needs of the students. The mental aptitude of the student should be consid-
ered in selecting a teaching style or methodology.

Rogers (2011) explored the relationship between four core-learning styles under
Myers—-Briggs model and performance outcomes in online courses. The results showed
that “Sensing/Thinking” (ST) and “Intuitive/Thinking” (NT) learners appeared to have
more success in online courses, cognitively. Rogers and McNeil (2009) further suggested
that greater use of collaboration, discussion boards, and teamwork could make the online
course environment more conducive for the success of both Sensing/Feeling (SF) and
Intuitive/Feeling (NF) learners. Hwang et al. (2013) investigated the ability of students
to choose the best-fit e-learning course for their own learning styles. The results showed
that preference for one course over another does not necessarily mean that the student in
question will learn better in that course. Moreover, this was taken to reveal the importance
and necessity of developing adaptive learning courses explicitly based on learning styles.
Moreover, Gogus and Ertek (2016) conducted a study to evaluate the learning and personal
attributes of university students in predicting and classifying the learning styles, using
Kolb’s nine-region versus four-region learning styles. Furthermore, findings of the study
predicted that the following learning style is essential for the evaluation of the perceptions
of students regarding learning and studying, as well as, students’ personal attitudes. To
this end, learning style can be considered as a more robust learning style which takes into
account the aspect of teachers, as well. Such that, the following learning style can help
teachers to improve the support for their course in diverse learning styles by visualizing the
fit between learning style and course.

Previous studies have reported several challenges faced by the students in their day to
day activities. For instance, as reported by Dorga et al. (2016), students engage more in
educational content when it is according to their preference; therefore, it is difficult for
teachers to develop communication with each student individually. The learning style as
preferred by students is equally important; therefore, personalization of the teaching pro-
cess based on learning styles can help in improving the current teaching practices. On the
contrary, Adkins and Guerreiro (2018) also emphasized on the importance of classifying
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students according to their preference of learning style. The study reported that a gap exists
between the assessment of students and earning styles. Moreover, Li (2015) also reported
that the preference of learning style of students also plays a critical role in enhancing teach-
ing practices. To this end, it can be concluded that students’ perception plays a critical
role in improving the learning styles. However, previous studies have emphasized on the
student-centric approach, the current study proposes a course analyzer tool, utilizing learn-
ing styles, that emphasizes on a teacher-centered approach.

Methodology

The aim of the study was to explore the use of the Felder and Silverman learning style for
online course design, through a course analyzer tool. The effectiveness of the course ana-
lyzer tool can be assessed for the overall efficiency of the teaching methodologies used in
the tool. This tool is used by teachers to examine whether the students are comfortable with
the tool or not. Furthermore, the instructors are able to design the curriculum in an effec-
tive manner, so that the students can easily understand the teaching material. The linear
transfer function system models are used for developing fundamentals of feedback by the
course analyzer.

Figure 1 displays the tool’s system architecture. The data extraction component con-
nects to the LMS’s database keep the tool generic (that is, usable with any LMS schema),
and feeds raw data to the proposed mechanism. To this end, few research questions were
developed;

Question 1~ Will the current course analyzer tool helps teachers to develop more robust
teaching strategies based on learning styles?

Question 2 How can the proposed tool be implemented in class lectures and group
discussions?

Question 3 Is the proposed course analyzer tool reliable in terms of the challenges faced
by teachers in their teaching methods?

‘ LMS Database ?

N/

[ Data Extraction ]

Calculating
Student LS

Internal Database

Processing
&
Visualization

~z
[ Teacher Interactive GUI ]

Fig.1 System architecture
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Data collection tool

The data collection tools used in this study include MySQL and PHP. The results have
been analyzed based on the linear transfer function system models that are used to develop
fundamentals of feedback by the course analyzer. The data is stored and exchanged through
internal database among different structural components. The processing and visualization
component retrieve available information and visualizes it as an interactive Graphical User
Interface (GUI). Moreover, the tool supports the integration of other components to calcu-
late students’ learning styles.

The analysis mechanism

The analysis mechanism has been designed to analyze the structure and content of an exist-
ing course in LMS to measure the level of support, provided by the course for diverse
learning styles. From a technical point of view, the learning objects (LO) can be added
easily if required; however, the current mechanism considers eleven types of LOs, as listed
below;

Commentaries—gives concise summary of course unit to the learners

Content Objects—represent the topics, which will be covered in the entire course.
Reflection Quizzes—have multiple open-ended questions and exercises regarding the
material, which are covered in the entire section. The exercises at the end of the section
help learners in judging their overall understanding about the taught material.

o Self-Assessment Tests—judge the knowledge of the learners based on closed-ended
questions. The self-assessment tests include multiple questions. The learners are able to
judge themselves immediately after reviewing the answers.

e Discussion Forum Activities—encourage the learners to analyze the various aspects of
a topic. In case of any difficulty in understanding the questions, the learners feel free to
ask questions without any hesitation.

e Additional Reading Materials—are a valuable resource for learners and provide learn-
ers information related to the topic of the section or supplements of its content that
include more elaboration.

e Animations—represents the information and theories in a visually more appealing
form.

e Exercises—are a useful form of providing practice to the students. Through exercises
the learners are able to execute the theories that have been taught by the instructor
Examples—represents the material in a more concise and clear manner
Real-Life Applications—enable the learners to directly connect the taught material in a
real-time environment

e Conclusions—provide an overall view about the whole section. It represents summary
of the section.

The course curriculum usually consists of various modules, units and sections. There-
fore, multiple learning objects can be used in every section or unit of the curriculum. Each
unit or section can begin with commentary. The content is presented in the next step. Differ-
ent types of LOs may be presented in the following area, i.e. the area after content (AAC).
Role of the course analyzer is to examine the effectiveness of the course methodology.
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The Felder and Silverman learning styles are useful in the designing of course curriculum
(Felder and Silverman 1988). The learning methodologies or frameworks include sensing,
verbal, active, sequential, intuitive, global, reflective and sensing poles. These poles are
effective in measuring the frequency, sequence and the availability of learning styles and
objects (Table 1).

Availability and frequency factors

Specific learning objects may or may not be able to support diverse learning styles (Felder
and Silverman 1988). Table 1 reflects upon various learning objects, which are suitable for
every type of learning technique or style. There are various factors that contribute towards
enhancing the learning ability and skills of a student. The assessment tests, quizzes,
assignments, group activities, practical work and forum discussion all contribute towards
enhancing the confidence level and understanding of the student. These activities enable
the students to understand complex concepts in a limited amount of time. An instructor
can adopt different strategies and techniques in the deliverance of lecture. The effective-
ness of teaching methodologies is measured during the entire duration of the course. In
contrast, reflective learners learn by thinking and reflecting on the taught course units and
sections. Hence, the reflective assignments, reading assignments, tasks, and quizzes pro-
vides a useful way for judging the capability and competence level of individual students.
Furthermore, improvements are made in the teaching practices based on the results of
assignments and quizzes. The learners that are included in the sensing type prefer a practi-
cal and holistic approach towards teaching. Hence, the taught practical should focus on
introducing the students toward the practical side of the study. It enables the students or
learners to connect the taught material with their overall surroundings and industry stand-
ards. The students, which lie under the intuitive learner’s domain, are mainly focused on
understanding theories. These types of learners are creative in their approach. Therefore, a
traditional teaching approach is not suitable for them. The instructors need to innovate and
experiment with their teaching methodologies, so that the students are able to understand
the complex concepts. The individuals failing under visual learner’s domain rely on the
visual aesthetics and animations to completely understand the taught material. Therefore,
an animation-based teaching approach is more appropriate for these types of students. The
next category or type includes verbal learners, which can benefit from text-based teaching
approach. The reading material, forum discussion and activities can enable these types of

Table 1 Relations between learning object types and learning styles

Learning object/learning Active Reflective Sensing Intuitive Visual Verbal Sequential Global
style

Reflection quizzes X X

Self-assessment tests X X

Discussion forum activities — x X

Additional reading materials X X X

Animations X X X

Exercises X X

Examples X X X
Real-life applications X X
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students to express their opinions in both written and spoken form. The students or learners
should be provided with proper guidance so that they are able to understand complex con-
cepts. Global learners prefer understanding the real-time applications of the taught mate-
rial. Therefore, teachers or instructors should give specific real-time examples of the theo-
ries and concepts discussed in the lecture.

Learning objects have direct impact on the selection of learning style. The efficiency
and effectiveness of education process is improved because of adaptive learning and teach-
ing strategies. The significance of learning objects is considerably reported in the selection
of learning style, which allows teachers or instructors to understand the real-time applica-
tions and examples of the taught material. There is need of a novel approach for incor-
porating the learning style theory to assess appropriate learning object classification (Sun
et al. 2007). Availability factor is used to analyze and examine the effectiveness of learn-
ing objects and how these learning objects contribute towards supporting learning styles
(Singh 2003). The availability factor is calculated using formula described in Eq. (1). On
the other hand, frequency factor helps in determining the learning objects, which are sup-
porting learning style. Frequency threshold should be able to support any specific learn-
ing style. Frequency threshold is set to a particular level by the instructor. The frequency
threshold can be varied or altered as per the requirement of teaching style. The Eq. (2) is
used for calculating the frequency factor. The results or values calculated using the formula
lie within 0-1 range (Hwang et al. 2013).

A (# of existing LO types that support ls)
va, =
Is (#of LO types that support ls)

(D

(# of existing LOs that support ls)
Freq,, =

(frequency threshold) 2

Sequence factor

Position, order and type of learning objects have a direct impact in the selection of
suitable learning styles. This is because students get encouraged to listen, retain the
sounds, and compare them with the familiar sounds. These students provide a spo-
ken version for computer generated written tasks along with the multisensory approach
that significantly facilitates the revision process. Sequence factor is used for assessing
and measuring the effectiveness of teaching methods. The effectiveness of teaching
begins with each teacher’s ability to apply the instructional strategies and cover the
appropriate material as outlined in the scope and sequence of the selected curricu-
lum. Teachers need to make the connection between the underlying story behind stu-
dent data and how the data is used for instructional strategies to implement effective
teaching methods. The interactive learning methodology or style is supported through
exercises, visual presentations or animations and assessment quizzes and tests. These
practices are helpful in developing the students’ interest towards the taught material.
A reflective learning style can be supported by locating the conclusion right after the
content and following it with additional learning material, examples, and reflection
quizzes. This is because reflective learners prefer to read the content first before think-
ing about visiting other LOs. The use of animations, visual presentations and real-
time implementation and applications of theoretical concepts maintain the interest of
the learners in the course. The students are able to actively participate in group based
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and individual activities. Sensing learning methodology is supported through introduc-
ing children to the real-time application of theoretical concepts. The students can be
introduced to real-time applications of theories just after the deliverance of lecture.
Taking quizzes at the end of particular lecture are helpful in assessing the skill level of
students. It is a useful method for judging the involvement of students in class activi-
ties and assignments. Locating exercises at the beginning fits with the learning style
of intuitive learners. The visual learners are presented or introduced to animations and
visual presentations during the deliverance of a lecture. The induction of visual ele-
ments in the teaching practices enables the students to gain in depth understanding of
the complex concepts. The reading assignments, group discussions, and forum activi-
ties are suitable for verbal learners. The visual learners learn a lot through different
interactive activities. The sequential learners benefit from reflective assignments and
quizzes, animations, online exercises and activities. Global learners are interested in
gaining holistic view of the complex theoretical concepts. Therefore, it is essential for
the instructors to introduce these types of learners with practical approach in solving
various real-time problems. An effective approach is to directly jump to the conclu-
sion after deliverance of the lecture. Summarizing the theoretical concepts in a clear
and concise manner helps in enhancing the overall understanding of the learners. The
assessments tests, quizzes and assignments help in measuring the overall performance
level of each individual.

Sequence factor is measured and calculated based on the type of learning objects. The
Eq. (3) is used for calculating the sequence factor. The results obtained through Eq. (3)
forms the basis for developing an effective teaching methodology or style (Agarwal et al.
2004). The f,, represents the relative earn in Eq. (3), n represents total number of learning
objects and w is for weights. The w in the formula shows or represents LO position.

Z?:]fls(LOi) Xw;
Z?:] wi

Seqy; =

,0<w<l1 3)

Visualization component

The visualization component of the analyzer has presented the results; it reflects the effec-
tiveness of teaching methodologies. The visualization component also reflects whether the
course adopts well to the diversified learning styles of the students. Visualization modes
are divided into two categories i.e. cohort mode and general mode. The general mode pro-
vides high level of support for different learning techniques or styles. The general mode
adopts the Felder—Silverman learning styles model (FSLSM) approach. Figure 2 repre-
sents the visualization of general mode. Furthermore, Fig. 2 illustrates the support level for
diversified learning styles. The harmony of the course with learning styles is represented
in Fig. 2. These learning styles are depicted as a percentage, which is calculated by the
average of the three factors. A 0% score demonstrate no support for a particular learning
style; whereas, a one 100% would indicate complete support. The higher level of the bar
represents that the students are satisfied with the support level. The green bar represented
in Fig. 2 represents the overall support level. This support level includes different learning
styles of the students. It is measured by calculating average of different support levels.

The Cohort Mode visualizes the course’s support level. The support level of the course
is examined in relation to learning techniques or styles of students (Fig. 3). Comparison
and critical examination of visualization elements and learning styles is dependent on
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Fig.2 Visualization of general mode
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Fig.3 Visualization of cohort mode

multiple factors. The support level of the course is measured by calculating average of all
the factors involved. The 100% green bar represents that all the students are satisfied with
the support level. The gap in the support level has been represented by red bar in Fig. 3.
The red bar also represents the total number of unsupported learners or students.
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Pilot study

An 8-week pilot study was conducted to verify the efficiency of the tool for the provi-
sion of online courses that fit students’ learning styles. The course “Using Computers
in Education WSL 506,” using the Moodle LMS, was selected for the pilot study. It was
a required course in the “Master of Educational Technology program” in the College
of Education, at a Saudi Arabian university. At the outset, 25 students were registered
in the course. They were asked to enroll in Moodle and were required to complete the
Index of Learning Styles (ILS) form or questionnaire developed by Felder and Soloman
(2012) to measure their learning styles, before they were given access to the course
in Moodle. During the course, two students withdrew for personal reasons, leaving 23
students who completed the course. All the students were female, aged predominately
between 18 and 35 years. All the students were from the field of computer science, with
around 50% having no prior teaching experience.

The first step in launching the pilot study was the collection of course material,
which was then classified based on the course syllabus. The course material was divided
into 8 units in the syllabus, allowing students to access new content on a weekly basis.
The learning objects and the incorporated learning strategies varied in each unit. The
former included course content, examples, animation, additional reading, and exercises.
Class discussions were conducted over the course of the pilot study the after lectures,
following which students were required to access course material in Moodle. They were
also encouraged to debate and discuss course material via LMS. The course analyzer
identified the learning strategies, which best corresponded to the student’s preferences.
Student’s preferences help in the analysis of cohort learning styles by bringing signifi-
cant improvement in the implemented strategies. This was done by calculating and ana-
lyzing the course support level for the cohort learning styles. The data was collected
from a whole cohort, alumni or any other subgroup of students. This led to the creation
of a tool for exploring large amounts of student and course related data. Based on the
course analyzer feedback, the lecturer focused on the identified learning styles to build
future units. The goal was to verify whether the tool could assist the lecturer in improv-
ing the course to support students’ learning styles. For this purpose, the study evaluated
benefits for offering recommendations about the relative utility of proposed techniques.
Criterion tasks are associated with different outcome measures that are relevant to stu-
dent achievement.

Results and discussion

The pilot study provided data on the effectiveness of the course analyzer for both general
and cohort modes.

Analysis of general support level
The general support analysis for the course showed how well the course matches the stu-

dents’ different learning styles. Figure 4 has shown that the overall average support level
for the course material was 31%.
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Fig.4 General support for pilot study

Table 2 Average support per

learning style Learning type g;:;grgte
(%)
Active 41
Reflective 17
Sensing 36
Intuitive 31
Visual 18
Verbal 24
Sequential 68
Global 15
Average 31

Table 2 has shown that the reviewed course over its eight sections supported the sequen-
tial learning style the most, at 68%. The course did not support the global learning style,
which had a 15% overall average as expected by the binary opposition of sequential and
global styles.

Analysis of cohort support level

Once the abstract support characteristics of the course, the next step was to see how the
course supported the cohort of students actually taking it. In Fig. 5, the top bar and labeled
course represented the course value from Fig. 4 for each of the Felder—Silverman scales;
while, the learners’ bar represents the average value for the students. Both bars are taken as
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Fig.5 Cohort support level for pilot study

equally weighted averages over the eight sections of the pilot study course. The course and
students’ requirements do not match as observed by the red sections found on the learners’
bars for intuitive/sensing and verbal/visual styles. This divergence is of great importance to
the effectiveness of the course.

The independent and dependent cognitive styles tend to result in successful models
that try to understand their learners. Online instructors need to remember that students are
strongly dominated by focusing on the overall structure of the organization (British Council
2016). To match the field dependency of students, teachers need to adopt the field depend-
ent styles and behaviors (Pithers 2002). These results show consistency with the results
proposed in the present study. In terms of reducing learning time and increased satisfac-
tion, students have a better learning experience and improved learning outcomes, when
their learning styles match the styles of the material presented in online courses (Buch and
Sena 2001; Tseng et al. 2008; Popescu 2010; Surjono 2015).

The students in an online course, who received content that matched their multimedia
preferences and learning styles scored higher, as compared to the students whose prefer-
ences and styles did not match (Surjono 2015). Similarly, Lo et al. (2012) provided evi-
dence for the effectiveness of an adaptive web-based learning system that dynamically
identifies students’ cognitive styles as they browse through a multi-layer feed-forward
neural network. Another study conducted by Yang et al. (2013) found that students, who
learned through online courses were able to develop an effective learning style model that
helped them to achieve better in a traditional online course.

Similar to the results of present study, another study conducted by Garland and Mar-
tin (2005) revealed that there is no similarity between the learning styles of a student
learning through online classes and another student learning by attending grace to face
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course. This specified the significance of implications for online course designers. The
results concluded that learning style and gender of all the students need to be consid-
ered, while designing the online learning courses. Another study showed that reflec-
tive learners have proved to be successful in learning through online courses (Battalio
2009). Moreover, global learners are out-performed by the sequential learners. It has
also been shown that students are likely to gain knowledge and learn in different ways
for using different teaching resources. Proper understanding of the learning styles can
be utilized for identifying and implementing better teaching and learning strategies that
would allow students to acquire efficient knowledge in an efficient and effective way
(Franzoni-Velazquez et al. 2012).

Conclusion

The study has demonstrated the validity of the course analyzer tool at the cohort level
and shed light on how the course can be improved. The tool can be helpful for teachers
in evaluating the preference of students regarding a particular course, to this end, the
teaching methodology can be significantly improved leading to better students’ assess-
ment outcomes. Moreover, the tool will also help instructors to develop good commu-
nication level with students by also considering their choices. The tool can be used by
instructors at all education levels. The instructor can use the tool by providing course
material on a specific tool. Thus, through this technique, students will gain knowledge
regarding the course without any mishap. Moreover, discussions between teacher and
student will be improved, as the tool helps teachers to analyze the perceptions of stu-
dents, effectively. Moreover, the intensity of feedback and the criteria of assignments
can also be significantly improved. Although, the pilot course was not able to provide a
suitable learning environment for either sensing or visual learners; however, it demon-
strated the real-world feasibility of the interactive tool. The independent and dependent
cognitive styles resulted in successful models that try to understand their learners. In the
present study, the course analyzer tool based on learning styles has mainly focused on
the teacher’s attention regarding the potential modifications in the course structure (e.g.,
adding learning objects) and improve the support the course provided for students with
different learning styles. It has potential to not only improve the design of the course in
future but also allow more insight into overall student performance and address prob-
lems mentioned in previous studies. The implications of having such a tool are numer-
ous, with the ability to determine specific strengths and weaknesses of a course from the
pedagogical standpoint. It is also believed that teachers will be able to use this tool to
make changes not only post hoc but also during the course itself.
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