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A web-based learning portal offering individualized learning was developed by utilizing rule-based knowledge representation and
artificial intelligence techniques of expert systems in order to reduce the uncertainties of learning to minimum and to construct an
intelligent tutoring system.This portal offers individualized learning content based on the individual’s level of cognitive knowledge.
In order to determine the effects of the developed system on the student achievement, the systemwas tested in an 8-week-long study
on the students of Software EngineeringDepartment of Technology Faculty.The pretest-posttest control group experimental design
was used in the study. The experimental group received education with Individualized Instruction Portal while the control group
received education in traditional learning environment. Academic achievement test was used as the data collection tool. In order
to test the research hypotheses, data obtained from the data collection tools were analysed in terms of frequency, percentages, and
dependent-independent 𝑡-test with statistical software program. Based on the results, no significant differences were found between
the groups in terms of the pretest. On the other hand, significant differences were found between experimental and control group
in terms of the posttest. It was concluded that individualized learning portal had positive effect on the students’ learning when used
in combination with traditional learning environment.

1. Introduction

In recent years, rapidly developing computer technology has
become a sector whose use area is expanding everyday [1].
For this reason, computer technology has been used in the
field of education in various applications. Use of technology
has played an important role in developing teaching and
learning processes. On the other hand, information has
become crucial for the economic development of developed
societies. The rapid development in information technology
has contributed to the occurrence of information societies
and these societies are forced to follow and adopt the techno-
logical developments tomaintain their presence.The increase
in the number of students and amount of information has
brought along some problems. Technological developments
playing a key role in the improvement of the quality of
education should become a part of educational institutions
[2, 3].

The system in which teaching takes place with the use
of a software system by locating students at the center of
the teaching process is called Computer Assisted Learning
(CAL). CAL is a teaching system that increases the moti-
vation of the students, strengthens teaching process, and
combines computer technology with the principles of auto-
learning [2, 4–6].

Experts systems, a developing discipline in recent years,
have started to be used in CAL software. These are systems
in which computers perform all the things that are expected
to be performed by a human expert in a given field through
some tools [7]. In line with this idea, a new teaching system
“Intelligent Tutoring Systems (ITS)” has appeared under the
heading of developed CAL systems. The infrastructure of
ITS consisted of the expert information model, user model,
and instruction model which was introduced by Hartley and
Sleeman in 1973. For nearly thirty years, this model was used

Hindawi Publishing Corporation
Education Research International
Volume 2016, Article ID 7392125, 9 pages
http://dx.doi.org/10.1155/2016/7392125



2 Education Research International

and a fourth component which is “User Interface Model” has
been added to it [8].

Intelligent Tutoring Systems (ITS). Intelligent Tutoring System
(ITS) can be briefly defined as computer programs that
know what to teach, how to teach, and whom to teach by
using artificial intelligence and instructional technologies. In
another definition, ITS is defined as the computer programs
that use artificial intelligence techniques while representing
the information and providing interaction with students [9,
10].

ITS is the last step of advanced learning technologies and
is developed to support CAL. When considering the tasks of
ITS and CAL, it can be seen that these are different from each
other.The primary reason for this difference is that CAL uses
computer as a technology whereas ITS uses the software as a
teaching tool.

Although ITS is seen as virtual learning, its effectiveness
can be realizedwhen considered the results of researches con-
ducted. According to a study comparing intelligent tutoring
systems with traditional computer-aided teaching systems
in Carnegie Mellon University, it was determined that ITS
increases the quality of learning by 43% and reduces learning
time by 30% [11]. It is concluded that one of the main reasons
of the increase in the quality of learning is the shift to
microeducation, personalization, and the adjustment of the
level according to the proficiency level of the students in
the teaching process. They compared the questions such as
whether the students do the questions, whether the answers
of the students to the questions are true, and whether the
students do them in the correct order.

ITS enables students to take their personal learning
needs into consideration. When these systems are used
in combination with the traditional instruction methods,
they reduce students’ learning time [12]. Although ITS is
a well-established solution and supporter of teaching, they
are complex systems hard to set up. In order to set ITS,
expert systems, artificial intelligence techniques, and teaching
technologies should be used together [13].

One of the most important problems of the education
system is the increase in the number of students parallel to the
global population growth. Because of this problem, teachers
are forced to apply a method whose instructional aims are
same and teaching is performed in line with these aims to all
the students having different levels, interests, and capabilities.
This method in which Individualized Instruction cannot be
achieved brings about some problems such as not providing
enough feedback and not determining the strengths and
weaknesses of the students. In the light of the results of studies
conducted to solve these problems, the idea of developing
education models in which teaching and learning activities
are performed with the computer in an interactive way and
teaching role is undertaken by the computer have gained
importance.

In many studies conducted and in many educational
software programs developed, the usefulness of providing
information to students and evaluating and directing them
with the support of computers has been sought to be
determined. These efforts have led to the new research area

called Computer Assisted Instruction (CAI). CAI is the
use of computers in teaching a given subject or concept
or in reinforcing the gained behavior through the lectures
programmed with computers [14].

The developments in artificial intelligence techniques
which are important research field of software technology
and the researches conducted in CAI have led to the view
that software designed in this context is not used adequately
and effectively. The supporters of this view recommend that
the second type of CAI called ITS should be developed and
researches should be conducted in this field [7, 15]. ITS
is a software system that can imitate the human teacher
in teaching complex subjects and provide individualized
learning opportunities for the students [16]. When these
systems are used in combination with the traditional instruc-
tion methods, they provide the students the opportunity
to learn in shorter time and more effectively [17, 18]. In
this study, it is thought that investigating the intelligent
tutoring systems is important and useful by paying attention
to the current education approaches and the effects of the
designed “Individualized Instruction Portal” on the academic
achievement of students were investigated.

Developed web-based training portal (LessonTutor) for
this study consists of information subject which students
should know, extraction mechanism, and user interface lead-
ing to communication with students and student modeling
unit. Active Server Page (ASP) is used for the design and
coding of the user interface of components of the system.
MySQL is used for the database. The developed system
architecture is shown in Figure 1.

Students enroll the system with information like faculty,
department, user name, password, and first and last name
at beginning. In the second step, students can connect with
their own username and password to the system. Then if
students’ model was not created before system itself subject
to a level test to measure the student’s level of knowledge
to create the students’ model, student model is created after
determining student placement test level according to the
results. The results are recorded in the students’ model and
redirected to the page in accordance with the prebuilt model
student-generated content or subject. After students study
all subjects in the unit, different assessment test for each
student held unit is activated by system. If student’s model
shows success at the end of the unit test, student’s evaluation
units are being updated on an upper unit, being directed
to the relevant topics. In case of failure of the student in
the unit assessment test system is directed to related topics
to eliminate the deficiencies in this unit. For each subject
test score is calculated and these values are recorded to the
table belonging to students. Students’ model flowchart of the
system is shown in Figure 2.

All subjects in the units are shown in one screen in
student’s subject page. In this page according to the answers
given by the students in placement test and criteria deter-
mined by designers, knowledge level of students on each
subjectwas derived. Student subject page is shown in Figure 3.

The student’s achievement level, like which questions
were answered accurately, which questions were answered



Education Research International 3

Educational
data

Field
information

Student
models

Student
information

Rule
base Internet

Server

Users

Student
module

Extraction
mechanism

Knowledge
base

User
interface
module

Instructional
designer

Field
expert

Web
designer

Software
engineer

Teaching
module

Figure 1: Architectural structure of system.

incorrectly, and all issues, can be examined to assess the level
of information in the system. This is shown in Figure 4.

In this study, a new model was designed in order to
achieve more effective instruction and the effects of this
model on the academic achievement of students were inves-
tigated. The process was performed in the Introduction to
Computer Science lecture. In the development process of this
model, it was aimed at increasing the interest and motivation
of the students to the lecture by evaluating the needs and
the wishes of the students during the education. With this
study, the developed system was used to support traditional
learning environment. Depending on the general objectives,
the subobjective below was determined:

To compare the achievement scores of students receiving
education with Individualized Instruction Portal (experi-
mental group) and those receiving education in traditional
instruction environments (control group)

There were two groups in the study conducted within
the scope of Introduction to Computer Science lecture.
One of them was the control group receiving education in
traditional education environment and the other was the
experimental group receiving education in Individualized
Instruction Portal. Academic achievement scores of the two
groups were investigated. The following hypotheses were
tested in order to reach the subobjectives:

(i) There are no significant differences between the
pretest and posttest scores of the experimental group

receiving education in the Individualized Instruction
Portal.

(ii) There are no significant differences between the
pretest and posttest scores of the control group receiv-
ing education in traditional instruction environment.

(iii) There are no significant differences between the
pretest scores of the experimental group receiving
education in the Individualized Instruction Portal
and the control group receiving education in tradi-
tional instruction environment.

(iv) There are no significant differences between the
posttest scores of the experimental group receiving
education in the Individualized Instruction Portal
and the control group receiving education in tradi-
tional instruction environment.

The study was conducted depending on the following
assumptions:

(i) In creating the experimental and control group,
the status of the students about whether they have
computer and internet connection was considered.
Moreover, the demands of students of which learn-
ing environment they want to participate in were
also considered. The information and skill levels of
students related to web-based applications and the
equation efforts depending on the pretest scores of
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Figure 2: Students’ model flowchart.

experimental and control groups are adequate in
terms of eliminating biasedness.

(ii) The computers skills and internet capabilities of
students are considered adequate in creating the
experimental group.

(iii) Students sincerely responded to questions relating to
the scale of academic achievement.

2. Methodology

In this study it is sought to determine whether the inde-
pendent variable which is the Individualized Instruction web
environment developed affects the dependent variable which
is academic achievement. This research is an experimental
study. In experimental studies, “it is sought to determine how
sysyematic [sic] changes in the independent variable affect
dependent variable” [19].
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Figure 3: Student’s subject page.

Figure 4: Student assessment screen.

As requirements of the experimental research model,
experiment and control group were formed. There were one
experimental and one control group in the study. In the
creation process of the groups, it was paid special attention
that the students in the groups have similar characteristics.
Also to minimize the lecturer’s effect to study, the whole
study group was conducted by same lecturer and researchers
participated just as observers.

The groups and their characteristics are as follows:

Experimental Group. The group receiving education
in Individualized Instruction portal in addition to
traditional learning environment.

Control Group. The group receiving education in
traditional learning environment with the material
prepared as usual.

These two groups were given measurement tools before
and after the study in order to determine their academic
achievement. The control group were given presentation in
the traditional instruction environment and the experimental
group were given presentation in the Individualized Instruc-
tion Portal for 8 weeks. The study was designed as a “pretest-
posttest control group” research model.

Academic achievement scale was used in “Introduction to
Computer Science” lecture in order to determine the achieve-
ments of Software Engineering Students in the Department
of Software Engineering in the Technology Faculty, Firat
University, Turkey. The measurement scale used in the study
was designed by the researcher and the reliability and validity
of the scale were calculated. The development phases of this

scale and the calculations related to its reliability and validity
are explained below.

“An achievement test” consisting of 47 questions related
to units of “Microsoft Windows and Microsoft Word” of
“Introduction to Computer Science” lecture in the first
semester of the Department of Software Engineering was
developed.

The achievement test was used both to determine the
entry level of Software Engineering Students at the beginning
of the study and to determine the achievement of them after
completion of the study. Expert opinions were taken for the
achievement test consisting of 70 questions initially in order
to determine the content validity of the test and necessary
changes were made depending on their opinions. Before the
implementation of the test to the groups in the study, in order
to ensure validity and reliability, the test was administered
to 162 students in total consisting of second (59 students),
third (69 students), and fourth graders (34 students) who
had taken the lecture before. All the questions in the test
were multiple-choice questions each of which is 1 point.
After the administration of test, necessary analysis was made.
Depending on the item analysis, the difficulty and relevance
indexes of each item were calculated. The items which had
relevance index less than .20 were removed from the test and
the remaining 47 items formed the achievement test. Data
related to item analysis can be seen in Table 1.

Item difficulties range from .33 to .90. It can be concluded
that the test includes easy and difficult items. The average
difficulty of the test was found as .69. When considering the
ideal average test difficulty being .50 depending on studies
in the literature, the test was accepted as medium difficulty
which is “desired average difficulty.”The reliability coefficient
of the test was calculated as .75 depending on the KR-
20 formulization. When all these results were taken into
consideration, it can be concluded that the achievement test
is reliable. Statistical calculations and the obtained data can
be seen in Table 2.

The achievement tests were applied to 56 students of day-
time and evening education of first classes of the Department
of Software Engineering of Firat University as a pretest. At the
end of the study, the same test was administered to the groups
as the posttest.

For the analysis, the obtained data were transformed to
SPSS. In the analysis section related to the data of academic
achievement test, dependent and independent 𝑡-tests were
used where two variables exist.

3. Findings

In this section of the study, statistical findings related to the
subobjectives of the problem status.The achievement test was
administered to the students twice as a pre- and posttest.
Statistical calculations were made on the scores of students in
line with the hypothesis. The findings and comments related
to hypothesis are given in this section.

The achievement test was administered to the experimen-
tal and control group twice as a pre- and posttest. Statistical
calculations were made on the scores of students in line with
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Table 1: Difficulty (𝑃) and relevance (𝑅) indexes of the items.

Item number Difficulty index (𝑃) Relevance index (𝑅)
1 .87 .31
2 .83 .33
3 .86 .22
4 .85 .25
5 .60 .33
6 .80 .26
7 .69 .28
8 .83 .21
9 .84 .34
10 .65 .27
11 .69 .24
12 .81 .33
13 .33 .33
14 .90 .31
15 .72 .33
16 .35 .24
17 .78 .32
18 .85 .32
19 .79 .46
20 .86 .41
21 .86 .47
22 .88 .32
23 .78 .44
24 .67 .30
25 .63 .35
26 .57 .32
27 .81 .36
28 .83 .23
29 .72 .25
30 .62 .40
31 .73 .34
32 .67 .24
33 .65 .29
34 .86 .28
35 .65 .23
36 .65 .22
37 .60 .35
38 .71 .20
39 .54 .23
40 .72 .35
41 .57 .37
42 .77 .29
43 .41 .21
44 .64 .24
45 .69 .26
46 .75 .25
47 .90 .30

the hypothesis. Findings and comments on hypothesis related
to achievement test are given below.

Hypothesis 1 (there is no significant difference between the
pretest and posttest scores of the experimental group). The
dependent group 𝑡-test results of the academic achievement
test which was conducted as pre- and posttest to determine
whether Individualized Instruction Portal has effects on the
academic achievement of the students in the experimental
group can be seen in Table 3.

As seen in Table 3, a significant difference at the level of
𝑝 < 0.05was found between the pretest and posttest scores of
the experimental group. The arithmetic mean of the pretest
of experimental group was 29.28 and 36.25 for the posttest.
According to this result, hypothesis 1 was refuted. This result
shows that Individualized Instruction Portal had a positive
effect on the academic achievements of the students.

Hypothesis 2 (there is no significant difference between
the pretest and posttest scores of the control group). The
dependent groups 𝑡-test results of the academic achievement
test which was conducted as pre- and posttest to the control
group can be seen in Table 4.

As shown in Table 4, a significant difference at the level of
𝑝 < 0.05 was found between the pretest and posttest grades
of the control group. The arithmetic mean of the pretest
of control group was 28.92 and 33.14 for the posttest. This
result shows that traditional instruction environment had a
positive effect on the academic achievements of the students
and hypothesis 2 was refuted.

Hypothesis 3 (there is no significant difference between the
pretest and posttest scores of the experimental and control
group). In order to determinewhether there was a significant
difference between the pretest results of experimental and
control group, independent group 𝑡-test was conducted. The
results can be seen in Table 5.

As shown in Table 5, there was a slight difference (0.36)
between the average scores of experimental and control
groups, representing no significant difference. When Table 5
is analysed, it can be seen that the average scores of experi-
mental group (𝑋 = 29.28) and control group (𝑋 = 28.92)
are very close (𝑡 = 0.234) and there is no significant
difference at a level of 𝑝 < 0.05 (𝑝 = 0.815) between the
groups. According to these results, it can be concluded that
there was a homogeneity at the start of the study between
the experimental and control group in terms of academic
achievement scores.

Hypothesis 4 (there is no significant difference between
the posttest scores of experiment and control group). In
order to determine whether there is a significant difference
between the posttest results of experimental and control
group, independent group 𝑡-test was conducted. The results
can be seen in Table 6.

As seen in Table 6, a difference of 3.11 points in the
arithmetic averages related to academic achievement of the
students was found between the experiment (𝑋 = 36.25)
and control group (𝑋 = 33.14). This difference was found
significant (𝑡 = 2, 13) at the level of 𝑝 < 0.05 (𝑝 = 0.038). The
results of the analysis related to the academic achievement
scores can be seen in Table 7 and Figure 5.



Education Research International 7

Table 2: Achievement test analysis results.

Number (𝑁) Arithmetic mean (𝑋) Standard deviation (Sd) Average difficulty (𝑃) Reliability KR-20
162 48.44 6.80 0.69 0.75

Table 3: Dependent groups 𝑡-test results related to the pre- and
posttest scores of the experimental group.

Experimental 𝑁 𝑋 SS 𝑡
Significance

level
Pretest 28 29.28 5.86 −14.15 0.000
Posttest 28 36.25 4.54
𝑝 < 0.05.

Table 4: Dependent groups 𝑡-test results related to the pre- and
posttest scores of the control group.

Control 𝑁 𝑋 SS 𝑡
Significance

level
Pretest 28 28.92 5.52 −6.66 0.000
Posttest 28 33.14 6.22
𝑝 < 0.05.

Table 5: Independent groups 𝑡-test results related to the pretest
scores of the experimental and control group.

Groups 𝑁 𝑋 SS 𝑡
Significance

level
Experimental 28 29.28 5.86 .234 0.815
Control 28 28.92 5.52
𝑝 > 0.05.

Table 6: Independent groups 𝑡-test results related to the posttest
scores of the experimental and control group.

Groups 𝑁 𝑋 SS 𝑡
Significance

level
Experimental 28 36.25 4.54 2.13 0.038
Control 28 33.14 6.22
𝑝 < 0.05.

Table 7: Summary of academic achievement scores.

Pretest
𝑋

Posttest
𝑋

𝑡-test 𝑝

Experimental 29.28 36.25 −14.15 0.000
Control 28.92 33.14 −6.66 0.000
𝑡-test .234 2.13
𝑝 0.815 0.038
𝑝 < 0.05.

As seen in Table 7, the experimental group that received
instruction with both traditional and Individualized Instruc-
tion model had similar scores from the posttest and when
the posttests of the experimental group are compared with

Experimental group
Control group
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Figure 5: Academic achievement graphic.

control group, the difference between them has a significance
in favor of the experimental group. In other words, it can be
seen fromFigure 5 that there is an increase in the achievement
of the experimental group.

As shown in Figure 5, pretest results of the experiment
and control group are similar; however, there is a significant
difference between the posttest results of the experimental
and control group in favour of the former.

When considering the achievement of the students in
general, the fact that the academic achievement of the exper-
imental group is significantly higher than that of the control
group is an important finding of the study proving that the
Individualized Instruction Portal is effective in increasing the
achievement. The same result was found in the prestudies.
One of them conducted byHsu andHo [20] did competency-
based intelligent mobile learning system. In that study the
authors find the system effect to increase the academic
achievements. Secondly Butz and colleagues carried out study
in 2004 as intelligent web-based education system for the
course.This system was designed in the form of static HTML
pages online providing assistance to students through course
materials, designed to be able to recommend learning goals
and coming one after the other into the appropriate sequential
web pages. As they stated performed system offers an educa-
tion that supports individuality [21]. Like we showed in this
paper Intelligent Instruction System has a remarkable effect
on learning processes. Because of Intelligent Instruction
System that supports students, it will be useful as a virtual
tutor for students. In Intelligent Instruction System course
materials, it will be able to act flexibly and able to respond
to the student’s individual needs. In Intelligent Instruction
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System, issues should never be in the same order by each
student. This sequence is generally static in the other system
and is identified by those developing systems. Becker et al.
(1996) highlight the system as there are “intelligent” features
that, according to the personal information collected from
students, know how they detect an education and receive
the pedagogical decisions [22]. The academic achievement
of the experimental group is significantly higher than that
of the control group. In this study it is estimated that the
most important reason of this increase is that Individualized
Instruction Portal improved themotivation of the students in
the experimental group and was effective.

4. Conclusion

In this study, it is stressed that education should be done
by considering the individual differences of the students.
Many studies have been conducted about reshaping learning
environments according to students learning styles and their
individual characteristics. It was found that creating algo-
rithms forKolb’s learning style or usingmobile systems can be
beneficial for selecting courses and taking necessary lessons
and also personalized learning progress [23–26].

Similarly Intelligent Instruction System is one of themost
important systems that have been developed for the individ-
ualized education. Studies show that individualized learning
environments meet students expectations with higher rate
of satisfaction [1], increasing academic achievements [20],
interest, and motivation [23, 27]. In this learning environ-
ment it is important to consider the learners’ goals, their
former experiences, and their abilities [28] as well as their
cognitive styles and competences [29]. For this reason in
this research, after exploring the current models of intelli-
gent instruction systems, a new web-based Individualized
Instruction Portal (LessonTutor) which pays attention to
the differences between the students and presents different
learning opportunities depending on the personal needs of
the students in learning was developed.

The study group consisted of first grade students in
the Department of Software Engineering in the Technology
Faculty, Firat University, Turkey.

The data collection process of the study consisted of the
development of the achievement test and its implementation.
This achievement test was comprised of 47 items and used
as the data collection tool. In the validity and reliability
analysis of the achievement test, average difficulty was found
0.69 and reliability coefficient 0.75 according to the K-20
formulization; item difficulty indexes values were ranging
from 0.33 to 0.90.

The data obtained from the achievement test were ana-
lyzed with SPSS. In the analysis section related to the data
of academic achievement test, dependent and independent 𝑡-
tests were used where two variables exist.

The implementation of the study was performed in the
“Introduction to Computer Science” lecture coded as YMT
113 on the first graders in the Department of Software
Engineering of Fırat University in the fall semester. The
following conclusions were reached in the study aiming

to investigate the effectiveness of designed Individualized
Instruction Portal on the students of the experimental and
control group:

(i) The arithmetic mean of pre- and posttest belonging
to experimental group which received instruction in
the Individualized Instruction Portal was analyzed
statistically with dependent groups 𝑡-test and 6.97
points of significant difference at a level of 𝑝 < 0.05
(𝑝 = 0.000) were found in favour of the experimental
group.

(ii) The arithmetic mean of pre- and posttest of belong-
ing to control group was analyzed statistically with
dependent groups 𝑡-test and 4.22 points of significant
difference at a level of 𝑝 < 0.05 (𝑝 = 0.000) were
found in favour of the control group.

(iii) The arithmetic averages of pretest belonging to
experimental group which received instruction in
the Individualized Instruction Portal (LessonTutor)
and control group which received instruction in
traditional environment were analyzed statistically
with independent groups 𝑡-test and 0.36 points of
insignificant difference at a level of 𝑝 < 0.05 (𝑝 =
0.815) were found between the two groups.

(iv) The arithmetic mean of posttest belonging to exper-
imental group which received instruction in the
Individualized Instruction Portal (LessonTutor) and
control group which received instruction in tradi-
tional environment was analyzed statistically with
independent groups 𝑡-test and 3.11 points of insignifi-
cant difference at a level of 𝑝 < 0.05 (𝑝 = 0.038) were
found in favour of the experimental group.

In the light of these results, the learning level of the
experimental group receiving education with LessonTutor
Instruction Portal was higher than that of the control group
receiving instruction in traditional instruction environment.
It is, therefore, concluded that the Intelligent Instruction
System called “LessonTutor” ismore effective than traditional
Instruction methods.
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[25] M. Magdin and M. Turčáni, “Personalization of student in
course management systems on the basis using method of data
mining,” Turkish Online Journal of Educational Technology, vol.
14, no. 1, pp. 58–67, 2015.

[26] K. H. Wang, T. H. Wang, W. L. Wang, and S. C. Huang,
“Learning styles and formative assessment strategy: enhancing
student achievement in Web-based learning,” Journal of Com-
puter Assisted Learning, vol. 22, no. 3, pp. 207–217, 2006.

[27] M.-H. Hsu, “A personalized English learning recommender
system for ESL students,” Expert Systems with Applications, vol.
34, no. 1, pp. 683–688, 2008.

[28] A. Baylari and G. A. Montazer, “Design a personalized e-
learning system based on item response theory and artificial
neural network approach,” Expert Systems with Applications,
vol. 36, no. 4, pp. 8013–8021, 2009.

[29] F.-H. Wang, “On extracting recommendation knowledge for
personalized web-based learning based on ant colony optimiza-
tion with segmented-goal and meta-control strategies,” Expert
Systems with Applications, vol. 39, no. 7, pp. 6446–6453, 2012.



Submit your manuscripts at
http://www.hindawi.com

 Child Development 
Research

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Education 
Research International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Biomedical Education
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Psychiatry 
Journal

Archaeology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Anthropology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
Schizophrenia

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Urban Studies 
Research

Population Research
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Criminology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Aging Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Nursing
Research and Practice

Current Gerontology
& Geriatrics Research

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Sleep Disorders
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Addiction
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Depression Research 
and Treatment
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Geography 
Journal

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
Autism

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Economics 
Research International


