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ABSTRACT

This study aims to investigate the effect of Web-Based Intelligence Tutoring
System on Students’ Achievement and Motivation in the computer introduction
course. For this purpose, an intelligent tutoring system called Office Master was
designed and developed that can be reached on the internet. With this software,
subjects are taught to students, are presented in audio, visual, and written form.
A specific sequence of subjects was determined in the system. The system
includes intelligence features for intelligent tutoring systems. Thanks to these
features, when students start the lesson, their preliminary information about the
subject is checked, and they can follow the subject from the required unit. In
addition, students’ logs are recorded in the system. A quasi-experimental design
with the pretest-posttest control group was used as a quantitative research design
to evaluate the effectiveness of the system. It was observed that the achievement
of the students was significantly increased as a result of the application, and it was
also concluded that the students were very motivated with the system when the
results of the motivation survey were examined. It is recommended that similar
systems should be applied in other courses so that the courses taught in
universities will be more effective and efficient.

Web-based intelligent tutoring system, academic achievement,
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INTRODUCTION

Recently, the development of technology led to the improvement of systems such as computer-
assisted instruction (CAl) and Web-based instruction (WBI) and their use in educational processes. The aim
of these systems is to create higher quality, effective and efficient teaching environments by increasing the
effectiveness of the student during the teaching process. In parallel with this, visual and auditory materials
such as animation, simulation, intelligent systems, interactive learning in a computer environment are
started to be developed and used in education. One of these environments is the Intelligent Tutoring Systems
(ITS) have been an efficient basis for the researchers of artificial intelligence in recent years, and these
systems have proven to have an impact on training outcomes when properly designed (Noh, Ahmad, Halim,
and Ali, 2012; Ma, Adesope, Nesbit, Liu, 2014; McCalla, 2000). Ma et al. (2014), in their study of meta-analysis,
proved that the ITSs are effective tools in educational processes. ITS is defined as an educational system
adapted for individuals, aiming to provide high quality and effective education and, for this purpose, creating
an individual environment to students like one-to-one interaction with the expert educator, providing the
necessary resources punctually, and presenting an environment in which applications are developed to
prevent students from bothering in a heap of information (Brusilovsky and Peylo, 2003; Crockett, Latham,
and Whitton, 2017). ITSs are adaptive training systems that use intelligent technologies to provide individual
training (Crockett, Latham, and Whitton, 2017; Vaessen, Prins, and Jeuring, 2014). In fact, ITS is one of the
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components of artificial intelligence and it is seen to be used in the education field, so its importance is
increasing steadily. Artificial intelligence is defined as a scientific discipline that deals with the work of the
machines that are conceived and designed by humans and that require intelligence to display intelligent
behaviors (Akpinar, 1999; Nwana, 1990; Minsky, 1995). In this case, it is used to make decisions like people,
to review situations, to make comparisons, to solve problems and to select relevant information. Studies in
the field of artificial intelligence is ITS, which became an inevitable technology field after the introduction of
the computer in education. Developments in CAl and artificial intelligence systems and the combination of
CAl with ITS contributed to the formation of individualized flexible learning environments and had an impact
the performance of students (Erdemir, 2015; Sani and Aris, 2014). In ITS, the individualization of a student's
learning experience is provided by identifying emotional and cognitive states (Crockett, Latham, and Whitton,
2017). ITS, however, not only provides students with instruction materials but also provides a system that
adapts to the students' abilities. Each student has different abilities and has different comprehension.
Advanced students are less dependent on course materials and can learn new things faster than weaker ones.
These varieties of student capacity suggest the introduction and use of ITS systems. The main feature of the
software used in these systems is that they know what to teach, who to teach and how to teach (Akpinar,
1999; Mclaren, Deleuw, and Mayer, 2011). Students who use this system are probably seeking less help than
they need. In this way, the system can allow students to have more control and allow for special situations
that vary depending on the situation and needs. Additionally, it will be able to provide more enabling
feedback and, where necessary, to perform additional tasks. In short, these systems are designed according
to the individual characteristics of the students and will be personalized. Keles, 2007; MclLaren, DelLeeuw,
and Mayer, 2011). Moreover, web-based ITSs provide students with an educational process independent of
time and space. Studies show that the integration of ITSs and web-based technologies are very useful for
educational purposes (Keles, Ocak, Keles and Giilcii, 2009; Brusilovsky and Peylo, 2009; Mohamed and Lamia;
2018).

One of the biggest advantages of web-based ITSs is that the learner is independent of time and space
(asynchronous). In this way, the learner can access information at any time and place. ITS is also designed to
solve some of the problems of internet-based education. These problems can be summarized as follows:

e |t is quite difficult to find the pages that fit the student level in the present knowledge stack as they
arrive and to concentrate on the subject

* Pages are presented in a fixed order. There is no suitable and effective presentation for each student.

Considering these problems, it is aimed that the web-based ITSs provide a learning environment
suitable for student's knowledge level. Clark and Mayer (2012) stated that students' learning speeds,
knowledge levels, motivations, and learning strategies may differ from each other and that students need
systems supplying their needs. ITSs are considered as systems that can supply the individual needs of
students. In a well-crafted web-based ITS, the content can be custom-designed. In this system presented to
students, a student is offered more opportunities thanks to multimedia materials such as animations, videos
and moving pictures (Erdemir, 2015). Moreover, unlike classical CAl systems, ITS aims to provide a student
with a learning environment that is suitable for the level of knowledge and with an easier, faster and effective
learning. Web-based ITSs can provide students with unlimited access to effective and affordable personal
courses anytime and anywhere. It proposes student-teacher learning environments, also includes software
specifically designed to teach students one-on-one. Its course process is actually similar to the in-class course
process and includes notes, examples, exercises, tips, and corrections. Furthermore, student participation
will also be increased since the examples in the ITS are linked to daily life (Keles, 2007). Studies comparing
traditional CAl systems and ITS suggest that ITS increases learning quality and reduces learning time (Keles
and Keles, 2017; Nkambou, Frasson and Gauthier, 1998; Sani, and Aris, 2014; Zhuhadar et al. 2016)

One of the most important features of web-based ITSs is that they are able to respond to the individual
learning needs of students in pedagogical activities as much as possible. Students' understanding and
perception of a specific subject in school are about how much teachers teach directly. The more the teacher
gives the student, the better the students understand, and the faster the teaching, the faster students learn
new topics. It is an important process to involve students in education. Therefore, it is important for students
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to attend educational activities to understand what they are learning (Noh, Ahmad, Halim, and Ali, 2012). In
this respect, ITS tries to define some characteristics that enable to achieve standards to suggest activities
such as knowing how to respond to some of the students' actions. It improves learning speed by adapting to
students (Davidovic et al., 2003). Web-based adaptive software that responds more to the individual needs
of a learner in comprehension will also change the role of teachers. Intelligent software will reduce the
teacher's routine workload by running multiple media and virtual media opportunities.

Recent studies on artificial intelligence and web-based ITS, which attracted attention in the relevant
field, can be listed as follows;

e Keles (2007) carried out a study titled “Artificial Intelligence and web-based ITS design, and an
application in mathematics teaching during Learning-Teaching process”. For this study, an ITS called ITSMAT
was developed. The research population consisted of 42 second-graders of the Department of Elementary
Mathematics Teaching. With ITSMAT, it was aimed to teach the subject of “series” which is one of the
subjects of mathematics course. As a result of the application, it was observed that the learning performance
of the students learning with the classical method was 66% and the learning performance of the students
learning with ITSMAT system was 90%.

¢ Erkog (2008) conducted a study entitled “expert system modeling for education from the perspective
of artificial intelligence”. The aim of the study was to develop an expert system that could approach the
subjects from the perspective of artificial intelligence and could be used as a teaching material in teaching
environments, as well as an expert in the evaluation of a teaching material. So, a web-based expert system
was developed in the study and the questions were evaluated according to “yes” or “no” answers. As a result,
the researcher stated that the cost of expert systems was high, and it could not always work 100% error free.

e Aktas and Dogan (2011) developed a regulatory module application for web-based intelligent
tutoring system called PROMATH. In addition to the four modules (user, instruction, information, and student
modules) in the traditional ITS system, they developed the fifth module and called it the regulatory module.
They included this module in PROMATH which they created with other modules. At the end of the process,
it was observed that the regulatory module eliminated the static structures between the instruction and
student modules.

e Dag and Erkan (2004) aimed to improve the studies in ITS field in Turkey and to establish ITS
infrastructure. They tried to create a system skeleton that can be applied to multiple courses in Visual Prolog
Language. This application was implemented on the information field model, user model, and user interface
model from ITS models. As a result, an ITS was developed which enabled students to learn more easily and
effectively and included different course subjects.

e Erdemir (2015) aimed to determine the effect of the use of the internet-based intelligent tutoring
system (IBITS) on academic success and the persistence of knowledge learned, for teaching the subjects of
the work, energy and energy conservation in Physics-I course. As a result of the research, it was understood
that Physics-1 course, which was based on IBITS, enabled the teacher candidates to learn the unit of the work,
energy and energy conservation and to comprehend the information effectively.

¢ Suebnukarn and Haddawy (2004) developed the COMET, a cooperative intelligent education system
for problem-based learning in medicine. The developed system has a multi-mode interface that combines
text and graphics to provide a rich communication channel between groups and students. In addition, the
system is intended to be used as a guide for developing new scenarios. Later, human lesson strategies were
applied in the cooperative intelligent education system. The results indicate that COMET is a usable system
in medicine.

¢ Abu-Naser (2008), designed an intelligent tutoring system called CPP-Tutor to assist students in
learning the C++ programming language and to provide an interactive learning environment. The system was
using the cover and constraint-based student models and identifying the errors made by students by pattern
recognition and giving feedback. The developed system provided the students with an interactive learning
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environment and, at the end of the process, the students learned to programme in the C language more
quickly and effectively than the students learning with traditional methods.

¢ Vaessen, Prins, and Jeuring (2014), for the course of introduction to programming, defined help
search strategies in an ITS system and aimed to investigate whether the use of these strategies could be
estimated with achievement scores. The results of the study were explained by five different strategies, three
of which could be predicted with achievement scores.

e Latham, Crockett and McLean, (2014) conducted an experimental study with 72 university students.
Their results show that the lessons taught according to the intelligent tutoring system developed to adapt to
the learning styles during the course are likely to improve learning positively.

e Noriega, Ramirez and Ramirez (2016) tested their ITS evaluation module with a group of
undergraduate students. The results show that the system is more efficient and effective than the computer
exam and a traditional test.

¢ Crockett, Latham, and Whitton (2017) developed a speaker intelligent course system called OSCAR.
This system is modeling the learning style of students who use natural language dialogue during the course
to dynamically predict and personalize their special courses. The results show that OSCAR-CITS increased
predictability and facilitated the discovery of relationships between behavior variables in the four learning
styles for students using the system.

Studies show that, ITSs can successfully complete and replace other teaching methods, and provide
strong evidence that these are available at all educational levels and in many academic courses. Ma, Adesope,
Nesbit, Liu (2014), in their meta-analysis study, reported that the most frequently applied ITS features
provided by student modeling are about the highly individualized task selection, command prompt, content
submission, and impact of feedback on student achievement.

In this context, the aim of the present study is to design and development a web-based ITS enriched
with the opportunities offered to students by considering the multimedia design products called Office
Master, and to investigate whether the system affects the success and motivation of students for office
programs.

System Design

Unlike the structure of traditional CAl systems and similar online systems, when the infrastructure of
the ITS is created, the techniques to be used in tutoring are considered and designed as separate models. In
The ITS consists of three components; these are the information area model, the user model, and the
teaching model (Erdemir, 2015; Woolf, 2009). Then, the user interface model as the fourth component was
added to these three components. (Al-jumeily and Strickland, 1997). All models that make up the system are
in contact with each other (Figure 1).

.
T

User
Interface
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Teaching
Module,

Information
Module

Student
i Module

Figure 1. Main components of the intelligent tutoring system
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Student module is the module where information about students is recorded. The situations such as
students' characteristics, skills, prior knowledge, etc. are determined, and the system is designed and
maintained accordingly. In this context, it can be called the most important module. This module is called the
education process (Erdemir, 2015; Graesser, Conley and Olney, 2012). In this module, a student enters the
system according to his/her personal characteristics and progresses within the system. Personalization based
on student characteristics can be in the form of the personalization of content, materials, tests, or remarks.
(Xu, Wang, and Su, 2002). A good student module must continuously collect long- or short-term information
and make decisions about the educational content using this information. The student module covers both
the user's knowledge and behavior. It acts as a guide system in achieving appropriate field information
(Bilbll and Batmaz, 2006).

The information module is the module containing the field information to be taught and the
educational information of the system. The information module must be in parallel with the information kept
in the student module. In other words, when a student module is defined, the information stack suitable for
that model should be easily presented to the user (Yong and Zhijing, 2003). Although this organization may
seem a bit complex, it is important for the system to function at the expected level.

Teaching module is the structure that determines how education will be carried out by using
information in the information module and student module. It makes decisions such as which subject to be
started and which order to be followed in education, which questions to be asked, the error messages to be
displayed, whether or not to show any tips (Dogan and Kubat, 2008). It is very important in terms of the use
of a good strategy in the process of transferring information to students.

User interface module is the module that provides communication between the ITS and students. The
main purpose of computer-assisted instruction is to communicate with students. Therefore, one of the most
important components to focus on design is the user interface (Al-Jumeily and Strickland, 1997). Components
that make up the ITS are represented by visual objects. The more useful and understandable this module is,
the more motivated the student is, and the system can generate more reliable reports about both the student
model and the orientation (Dogan and Kubat, 2008).

In ITS system created in this study, these components are combined into two parts as the administrator
panel and the course panel. Only administrators have access to the administration panel, while both the
students and the administrators can access the course panel.

ITS design is a difficult process and must include some characteristic features (Wu, & Lee, 1998;
Marciniak, 2014). According to Karaci, Akyuz, Bilgici and Arici (2018), the features of ITSs may vary depending
on requirements. However, for a system to be intelligent, it must have some features. Some of the
intelligence characteristics used in this study are given below;

1. When students first enter the system, they take a test to detect their level. Their level is determined
according to the score obtained from this exam and they are directed to the contents according to their level

2. Students are not allowed to move to the next section before they go to the content they are directed
to.

3. Features such as the number of logins to the system by students, the duration of staying in the
system, and their answers are recorded. Students who are deficient in course subjects are redirected to the
related subject by preventing them from going to the end of the subjects.

4. When students complete a unit, they are directed to take the test related to the unit, and when they
do not get enough score from the test, they are directed to repeat the subject and the system makes
suggestions according to the situation. They are not allowed to skip to the next unit without having a
sufficient score.

5. Students are given the opportunity to see the answers given in the inter-unit exam. The system leads
students to content where questions that the student has made wrong
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6. The student is monitored to follow all content within the specified period and the next unit is allowed
to pass after the exam.

7. If students leave the subject or the system shuts down, they are redirected to the place where they
stay when they log back into the system.

8. Students’ taught about the system (exam results, duration of stay in the system, etc.) can be
transferred to their teacher and students can make comments and communicate with the teacher.

In this study, a Web-Based ITS system has been developed considering the above mentioned features
and its effectiveness has been examined.

RESEARCH METHOD

In order to investigate the effect of the web-based ITS, which was designed in the study, a quasi-
experimental design with the pretest-posttest control group was used as a quantitative research design.
Experimental methods are used to determine the responses of the subjects to the variable as a result of the
application of the variables to the subjects under certain conditions and to determine the causative
relationship between variables (Fraenkel and Wallen, 2006; Karasar, 2010).

In this study, a quasi-experimental design with the pretest-posttest control group was used to
investigate the effect of ITS application on students’ academic achievements and motivations. The
experimental group students followed the course with ITS applications, while the control group students
followed the course with activities and method-techniques appropriate to the related program. Besides this;
after the application, the students who participated in the experimental group were interviewed and their
thoughts about the application were analyzed.

Demographics about the students participating in the study is shown in Table 1.

Table 1. The number of experimental and control group students

Male Female Total
Experimental 25 15 40
Control 13 27 40
Total 38 42 80

There are 40 students (15 males, 25 females) in the experimental group and 40 students (13 males, 27
females) in the control group.

Data Collection Tool

Achievement test: With the aim of measuring the success of the students with the achievement test,
a test of 50 multiple-choice questions was applied. In the preparation of the academic achievement test,
expert opinion was taken from the expert faculty members in the related field. Sixty multiple-choice
question, prepared in accordance with expert opinions, applied to the 250 university students as a pilot work,
the validity and reliability work was also done. As a result of evaluations, 10 questions with low distinguishing
values were removed from the test in line with the expert opinions. The distinguishing levels of the remaining
50 questions were determined to vary between +0.65 and +0.38. The difficulty levels of the questions vary
between 0.81 and 0.26, and the average difficulty level of the exam is 0.58. The Kuder-Richardson (KR 20)
reliability coefficient of an achievement test is 0.76.

Motivated Strategies for Learning Questionnaire (MSLQ): The Motivated Strategies for Learning
Questionnaire (MSLQ) was used to measure students' thought about ITS and whether this system influenced
their motivations towards the course. The scale was developed by Pintrich, Smith, Garcia, and McKeachie
(1991) and adapted to Turkish by Biiyiikoztiirk, Akgiin, Ozkahveci and Demirel (2004), then applied to 852
university students to investigate the validity-reliability results. It consists of two dimensions as motivation
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(31 items) and learning strategies (50 items). The motivation dimension consists of 31 items to measure
students' goals for a course, value judgment, beliefs about success in the course, and concerns about the test
in this course. The learning strategies dimension consists of 50 items that measure the use of cognitive and
meta-cognitive strategies and resource management strategies (Pintrich et.al., 1991). Individuals mark their
response on the seven grading Liker-type scales ranging from 1 (absolutely wrong for me” to 7 “absolutely
true for me”.

Intereview: Interviews were conducted with volunteer students to learn students' opinions about web
based ITS application. Therefore, 4 students (2 males, 2 females) from the experimental group were
interviewed about the application. In the interviews, the students were asked to evaluate the application
about the positive and negative aspects of the intelligence tutoring system. With the semi-structured
questions prepared by taking expert opinions, the students’ in-depth thoughts about the system and process
was analyzed.

Application

The ITS called the Office Master, was applied to the science teaching students of the faculty of
education of the University. The second class of science teaching students has 4 hours course per week.
During 14 weeks, a total of 56 hours education, 4 hours per week, were applied. It includes the teaching of
Microsoft Office Word, Microsoft Office Excel, Microsoft Office PowerPoint, Microsoft Office publisher
programs and the internet use, which constitute the curriculum of computer courses offered in the faculty.

The facilities offered to the students are enriched in the multimedia design products (audio, video,
animation, interactive content, homework system, etc.) of the Office Master application.

Figure 2 shows the general scheme of ITS system.
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Figure 2. System diagram

In the admin panel, the authorized persons can see the records of students' registration, students'
information and their levels (grade status, punishment status, homework and quiz grades). The student panel
section consists of the information module and teaching module. In the student operations panel, students
can see their course grades, status and quizzes, and can change the password. Students can follow the
courses in the course operations section. When the students enter the system firstly, they are directed to
the contents according to their exam result to determine their readiness. When students enter the first
content, the other subjects are closed to them. The student must follow the contents (Flash animations,
interactive content, videos, and additional materials) and learn the subject in the first section to be able to
proceed to the next subject. Here, students can find random questions about the related content from the
guestion pool formed by the teacher. If a student takes a grade above the determined grade, the next issue
will be active for the student. If the student gets a grade below the determined grade, the section test will
be locked until the student repeats the subject. The aim here is to enable the student to repeat the subject
during this time. After watching the animation and videos prepared about the content, students perform a
sample application accompanied by interactive content (simulations) prepared by the Captivate software.
Students are required to complete all procedures to move to the next content. After the application of the
course contents, students were given homework. At the end of the subject, students were given the end-of-
term tests. At the end of a subject, another Office program was introduced. At the end of each unit, the
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intermediate test was applied to the students through the system. After the test, the student who cannot
get the previously determined score can repeat the subject and take the test again, then proceed to the next
subject. Some screenshots about the Office Master intelligent tutoring system are given in Figure 3
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Figure 3: Course page and materials

When the username and password are entered correctly, the student is redirected to the page in Figure
3. On this page, students can access the subject they want to learn by logging in from the menus on the left.
On the right side, students see the added announcements. In the lower section, a student can upload the
homework given by the system. When the “course materials" link is clicked, students see the materials that
are allowed to be downloaded. For example, the Microsoft Excel page is shown. In the menu on the right
side, students can solve the prepared test by clicking on the “sample test” link so that they can measure the
level of information before going to the main test. Students can access the content prepared in Adobe Flash
by clicking on the subject link under the main title. At the bottom of the course page, there are videos related
to the subject prepared in Adobe Captivate program. Here, students can learn the subject they want to learn
in visual and audio.

Although this system was applied in the experimental group, the students in the control group followed
the course according to the traditional method. During the course of the control group, the teacher firstly
gave the students information about the subject, and then made applications to improve the subjects. Test
results of the experimental and control group were compared at the beginning of the period and at the end
of the period.

FINDINGS

Before the application, the achievement pretest was applied to both the experimental group and control
group students. The results are shown in the following table;

Table 2. Results of the achievement pretest scores of the experimental and control groups

Group N X S.D. t p
Experimental 40 45.83 10.51 0.74 0.46
Control 40 44.15 9.82

There was no significant difference between the experimental and control groups according to the
independent sample t-test results (t(78) = 0.74, p> 0.05). In this case, it can be said that the groups are
equivalent in terms of academic achievement before starting to the application.
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Table 3. Post-test results of experimental and control groups

Group N X S.D. t p
Experimental 40 84.28 6.24 4.56 0.00
Control 40 75.68 6.44

At the end of the application, the mean score of the students’ achievement was found as x= 84.28 for
experimental group and as x= 75.68 for control group. This result shows that students’ achievements
increase in both groups after the application. It was observed that the scores of the experimental group
students were higher than the control group students. Independent sample t-test was run to determine
whether this difference was statistically significant. When comparing the t test, it was observed to differ
significantly in favor of the experimental group which taught by intelligence tutoring system (t(78) =4.56, p <
0.05).

In addition, according to the results of the motivation scale used to measure the students’ thoughts
about ITS and whether their motivations against the course were influenced by this system, it was observed
that their thoughts towards ITS were positive and their motivation was high. Table 4 shows the results of the
pretest and posttes of the motivation scale of the experimental and control groups

Table 4. The motivation scale results of experimental and control groups

Variables Group N X S.D. t p

Motivation Pretest (E:)(()Fr)](::;rrental 28 j:;j :gg 0.31 0.77
Learning Strategies Pretest E);pr)]i:iorrental 28 ::g; :;Z 0,40 0.94
Motivation Posttest Ezr:i:grental 28 iig ;3 265 001
Learning Strategies Posttest E);[:r)]i:iorrental 28 3:41‘3 :3; 2.44 0.02

The pre-test mean scores of the control group students’ motivation and learning strategies and the
mean scores of the experimental group students’ are close to each other. According to independent sample
t test results, there is no significant difference between the experimental and control groups in terms of
pretest mean scores in both sub-factors [for motivation; t(78)= 0.31, p>0.05, for learning strategies; t(78)=
0.40, p>0.05]. In this case, it can be said that both groups are equivalent to each other in terms of motivation
and learning strategies before the application. On the other hand as for posttest scores; it is seen that the
mean scores of the experimental group students is higher than the control group students. As it is seen in
Table 3, the mean score of the experimental group for motivation sub-factor was 4.89 and control group
score was 4.42. In terms of learning strategies, the mean score of the experimental group was 4.44 and the
control group was 4.18. Independent sample t-test was run to determine whether this difference was
significant. The result shows that, there was a significant difference between the experimental group and the
control group in favor of the experimental group [for motivation; t(78)= 2.65, p<0.05, for learning strategies;
t(78)= 2.44, p<0.05]

In addition, interviews were conducted with the students in order to learn the students' thoughts
about the application in depth. Interviews were analyzed descriptively. During the interviews, the students
expressed that they had learned very well by means of this system and that there was no subject they could
not learn and that they had fun and enjoyed the lesson.
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One of the students summarizes his thought in the following way;

“It was a different experience for us, we followed the application with amusement and interest. |
think we finally learned everything. | think similar applications would be good in other courses”

Another student explains her thoughts as follows;

“We were surprised at first, the system was strange to evaluate and guide us. But then we learned all
the things in a fun way. It was a nice experience for us”

According to the results of the interviews, students' opinions about the application are generally
positive. Moreover, students made it clear that the implementation of similar systems in other courses will
lead to more permanent learning.

DISCUSSION AND CONCLUSION

Web-based ITSs which enable students to see their deficiencies, provide instant feedback, suitable for
different learning levels, alleviate teacher workload, and include applications for guidance to teachers, have
been used in educational process recently. In this present study, the opportunities of the “Office Master”
system prepared using a web-based ITS were presented to the students by the aid of media design products
(sound, video, animation, interactive content, homework system, etc.). In this way, it is aimed to increase the
retention of learning by using the system made up of contents that are prepared for allowing students to
reach information at any time and place. Thus, it is also helped to increase the quality of education together
with the developed ITS. In the web-based ITS, students were guided by the teacher, as in traditional learning
environments, to create an individual learning environment or a real classroom environment. With the
intelligent criteria used, a student is followed at every stage of the learning process and is guided to teach
what to do. Because the system is web-based, students are able to enter the system at any time and wherever
they want, find their own individual information, and take education in the way the system chooses. This
system is student-centered and the student’s progress in the learning process depends on their efforts.

The distinguishing characteristics of the developed system are as follows;
e |t is an improved ITS for computer training.

¢ It has a user-friendly interface

e It was designed to proceed comfortably for users at all levels

e |t facilitates communication between teacher-student and student-content

¢ It uses multimedia products to deliver the content

¢ It was designed according to the “Staging" principle used in the teaching principles and methods.

¢ |t does not allow a student to move from one subject to another without learning a subject so that
the subjects can be learned in depth

* Teaching materials can be easily updated by teachers when necessary.

There are similar studies in the literature. For example, Cabada, Estrada, and Garcia, (2011), designed
a mobile-based WEB 2.0 learning environment called EDUCA to systematically create adaptive and
intelligent course systems. Its content creation is maintained by a community of users, including teachers
and students. The system operates under a software that allows for the use of personalized learning
material under cooperative and mobile learning environments. They tested the developed system on their
graduate and undergraduate students. The students involved in the application have given a positive return
on the interface of the system, the ease of creating intelligent teaching, the time to use the system, the
time of intelligent teaching and the course organization. Similarly, Keles, Ocak, Keles, and Giilci (2009)
developed a web-based intelligent tutoring system called "ZOSMAT" for mathematics education. ZOSMAT's
main structure consists of six components including the administration, question bank, student model,
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content structure, expert model and user interface. They applied their system to the university students. As
a result of the application, they concluded that ZOSMAT is a powerful tool to improve the learning
performance of a student.

In the present study, the Web-based ITS called Office Master was implemented on 40 university
students. The academic achievements of the students using the application were found to be statistically
higher than the students who did not use this application. Similarly, the motivations of the students increased
significantly. There are studies reporting that the intelligent internet-based teaching systems used in the
education process increase students' academic achievement in different courses and contents (Erdemir,
2015; Karaci, Akyuz, Bilgici and Arici, 2018; Keles, 2007; Noriega, Ramirez & Ramirez; 2016; Pinkwart, Ashley,
Lynch and Aleven, 2009; Vaessen, Prins, and Jeuring, 2014). Steenbergen-Hu and Cooper (2014) evaluated
some research on the effectiveness of ITSs for university students by meta-analysis. Among the main findings,
ITS shows to have a moderately positive impact on university students' academic learning. According to the
researchers; ITS provides more effective results than traditional classroom instruction, printed text or
computerized materials, computer-based instruction, laboratory or homework, and all other teaching
methods and learning activities. Similary; Karaci, Akyuz, Bilgici and Arici (2018) conducted a study to
investigate effects of Intelligent Tutoring Systems on academic achievement and retention. As a result of
their implementation, they found that the academic achievement of the students using ITS had higher than
the control group students who did not use this system.

Another result of the present study is that students who use the Web-based Office Master ITS system
had higher motivations than students who did not use this system. Similarly, there are studies in literature
related to motivations (Aleven, Roll, McLaren, and Koedinger, 2016; Duffy and Azevedo, 2015; Jackson and
McNamara, 2013; Waalkens, Aleven, and Taatgen, 2013). Jackson and McNamara (2013) for example,
conducted a study aimed at comparing the performance and motivation of an intelligent tutoring system
based on a game on the 84 high school students. According to the results of the study, students in both
environments demonstrated equivalent target performance in learning. But they concluded that they
showed higher motivation in the game-based ITS. Similarly, according to the study of Diep, Zhu, Struyven,
and Blieck (2016), the quality of LMS, when interacting with instructor expertise, in different blended learning
conditions, has a significant influence on student satisfaction.

Furthermore, interviews conducted within the scope of this study support quantitative results. The
students who participated in the application stated that they both had fun and attended the lesson more
carefully. In this way, the students' motivation and achievement in the course may be increased thanks to
the ITS application. Jacovina and McNamara (2016) states that one of the main motivations for the creation
of technologies related to the ITS is to provide students with an individualized education and feedback, as
well as, to train teachers. Therefore, these systems should be developed so that they can be easily integrated
into classes and provide adequate support for teachers.

As a result, it was observed that students who took courses according to the intelligent web-based
teaching system prepared in consideration of the individual learning characteristics of students increased
their achievement and motivation in the course in a remarkable way. The studies on ITS will continue to
increase in both developed and developing countries, although there are some problems, such as limited
training time, curriculum constraints, limitations on pedagogical pairings (NYE, 2015). Therefore, it may be
advisable for researchers to implement similar applications in other courses. In this way, students study their
courses by learning all the subjects. This study can be seen as an important contribution to the field as it
provides researchers with information about the application of web-based ITS design and its effectiveness.
In this sense, future studies can be planned for the use of ITS in different subjects and courses.
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