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In this study, the effect of web based power electronics courses on the success of electrical engineering
candidates was examined. The participants are consisted of daytime education (30) and evening educa-
tion (42) students who attended the “Power Electronics” course. First, groups were randomly assigned as
experimental and control groups and experimental group and control group were examined according to
the students’ GPAs, university entrance exam results, academic grades depending on 8 different lectures
related with power electronics.

According to the results obtained from validity and reliability of Power Electronics Course Achievement
Test, the total correlation values and the standard deviation values of Power Electronics Course
Achievement Test were between .301-,.598 and between .304-, .506, respectively. In addition, KR20 coef-
ficient was found as 0.844. Before application of the “Power Electronics Course Achievement Test”, there
was not a significant difference in total scores of both daytime and evening education students. Although
students received Web-Based Education and Web Aided Education were selected as experimental group,
the students received “Traditional Education” were selected as control group. After the application,
significant differences between the total grade points of both experimental and control groups of daytime
education and evening education students were detected.
© 2018 Karabuk University. Publishing services by Elsevier B.V. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The rapid development in technology enriches the academic
environment and offers different alternatives. The academic
achievement of these alternatives turns the direction of traditional
education to web aided education. Transferring theoretical knowl-
edge into web aided educational model and the enrichment of web
aided education are now possible applications. The academic ben-
efits of web aided models took academic attention academicians
from different fields of science so model studies for implementa-
tion have been increased. Very successful applications in science
fields such as engineering, science and technical education are
available today [1-4].

It is hardly difficult to fulfill practice courses on Technical Edu-
cation and on Engineering through distance learning technology.
Therefore it is a field that has to be examined very carefully.

* Corresponding author.
E-mail addresses: ybirbir@marmara.edu.tr (Y. Birbir), volkan@marmara.edu.tr
(V. Kanburoglu).
Peer review under responsibility of Karabuk University.

https://doi.org/10.1016/j.jestch.2017.12.007
2215-0986/© 2018 Karabuk University. Publishing services by Elsevier B.V.

Despite its difficulties when the advantages are taken into account
web aided models have potential to increase students success in
technical education [3,5-8]. So web aided application of a course
in technical education field and the effect of the model on aca-
demic success are examined. Today enriching the educational pro-
grams provided by using distance learning technology makes it
easier to give practice courses appropriately through distance
learning technology. Providing practical courses appropriate with
distance learning technology has great advantages for researchers,
academicians, students and educational institutions.

Advantages of web based education versus traditional
educational are as follows [3,5,9-20].

Students have the opportunity to repeat the courses they
choose any time they wish.

There will not be any difference among the students from
different branches or groups regarding the source of education
(teacher) and this will lead to learning equality in general. For
example, in case of lectures from different teaching assistants from
different branches, some students may complain about the teach-
ing style of the assistant and may state that they are less lucky than
other students.
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Control of the learning is completely in students’ hands. Stu-
dents try to learn according to their own detection pace and intel-
ligence level and acquire the responsibility for self-learning.

Students can access the needed lecture notes and other sources
of the field immediately.

Evaluation and observation of student learning will be done in
computer environment more easily and centrally in a short time.

There is no space and time problem. Where there is access to
computer and internet the education can take place anytime and
anywhere.

Web based education is more convenient in terms of cost when
compared to traditional learning. It can be seem at high cost at
first. However, it is highly economical in terms of using the same
material many times with same quality.

The content of the education can be revised parallel to the tech-
nological development and can easily be updated.

Considering the advantages above, in this research increasing
traditional education quality by using different educational models
was examined and two models were designed. In the study, model
used for traditional education (TE 1) and two different education
models (WBE 1 and WAE 1) on web based platforms were used
and “power electronics” course for junior students in Faculty of
Technical Education, Teacher Training in Electrical Works Depart-
ment was selected. At the end of the application the effects of these
two different models on students’ academic achievement was
examined.

The experiment group of the study received the web based and
web aided education programs. There were 48 students in the
experiment group. The control group of the study continued taking
the traditional education model. Control group consisted of 24
students.

The research is an experimental study and used two group pret-
est posttest research model. For this purpose the following hypoth-
esis were tested in the study.

No significant difference was found between pretest scores of
experimental and control groups.

There is no significant difference between the pretest and postt-
est scores of experiment group.

There is a significant difference between posttest scores of
experimental and control group in favor of experimental group.

It is possible to see many distance learning models in the field of
education in Turkey in recent years [4,21-34]. Most of these stud-
ies have a technological structure rather than being education ori-
ented. Effectiveness and efficiency of the programs are discussed in
general with these researches. Therefore a lot of research needs to
be done in the field. Among these studies, stating steps and rules
that must be fulfilled to prepare educational programs through a
scientific method, laying out the missing, incorrect and correct
sides of the design after evaluations done with ideal and scientific
criteria and showing the effect on academic achievement can be
the significance of this study.

2. Method
2.1. Research design

The research is designed as an experimental study. There were
multiple groups (experimental and control) and random assign-
ment was used to form these groups. So a pretest—posttest control
group model was chosen (Karasar, 2012). “Effectiveness of Interac-
tive Aided Education Program of Web Based Designed Power Elec-
tronics Course” is given to the experimental group and “Power
Electronics” course in undergraduate program was given to control
group.

2.2. Study group

Study group of the research consisted of male junior students
studying at Faculty of Technical Education, Teacher Training in
Electrical Works Department. %41.7 of the study group was day
time education students and %58.3 was evening education
students. The distribution of the students regarding their high
schools were Industrial Vocational High School was %38.9,
Technical Vocational High School was %33.3, Anatolian Vocational
High School was %22.2, regular high school was %1.4 and others
were %4.2.

As seen in the Table 1, there were totally 72 students; 48 were
in the experimental group and 24 were in the control group. Exper-
imental 1 group received the program prepared through web based
training platform. Experimental 2 was supported with program
prepared through web based training program as well as the
traditional education. Control group received only traditional
education. Basic knowledge of the experimental and control group
was tested before the study (pretest) and it was found out that
they were at the same level.

2.3. Data collection tools

2.3.1. Demographic form

Demographic form used in this study was developed by the
researcher and consisted of eight questions determining the gen-
der, type of education, type of secondary education, for how long
s/he uses computer, where he learned using internet and com-
puter, daily average internet usage, group type in the study and
review of the courses.

2.3.2. Power electronics course achievement test

“Power Electronics Course Achievement Test”, which was
designed by the researcher, was used to support Power Electronics
Course Education Program and identify the effectiveness of the
program. The test consisted of 60 items. Result of the analysis for
validity and reliability study of “Power Electronics Course Achieve-
ment Test” total correlation values were between .301 and .598,
standard deviation values were between .304 and .506 and K20
coefficient was found 0.844.

2.3.3. Web based education platform

It is a platform designed by the researcher to carry out and
support the education program given to the web based and web
aided education groups in the experimental group. The platform
provided the opportunities of not only synchronous training
providing online classroom environment but also repeating the
whole lesson with asynchronous training. At the same time more
comprehension of the course content issues with the help of
interactive audiobooks including theoretical knowledge was
supported.

Table 1
Group types.

Type of Education Group Type Groups N

Web Based Education (WBEI) 10
Web Aided Education (WAEI) 10
Traditional Education (TE I) 10

Daytime Education  Experimental 1
Experimental 2

Control

Type of Education Group Type Groups N

Web Based Education (WBEI) 14
Web Aided Education (WAEI) 14
Traditional Education (TE I) 14

Evening Education  Experimental 1
Experimental 2

Control
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3. Findings

Findings of the study designated within the framework of the
hypothesis determined in accordance with the research question
are listed below.

3.1. Findings for pretest results of experimental and control groups’
total scores on “power electronics course achievement test”

When the Kruskal Wallis H Test results of “Power Electronics
Course Achievement Test” pretest scores of both daytime and eve-
ning education students who are in web based education, web
aided education and traditional education groups are examined,
it was found out that there was not a meaningful difference
between the students’ “Power Electronics Course Achievement
Test” total scores in experimental and control group before the
application (Daytime Education; X2 =2926, p >.05 and Evening
Education; X2 = 1244, p >.05). Because the basic information of
this course is similar, it has been started to test the web based
and web aided program developed in the study.

3.2. Findings for posttest results of experimental and control groups’
total scores on “power electronics course achievement test”

When Table 2 was examined, it was seen that as a result of
Kruskal Wallis H Test, day time education students’ “Power

Table 2

Electronics Course Achievement Test” total scores showed a signif-
icant difference after the application (X2 = 7720, p <.05).

As shown in Table 3, it was found out that there is a significant
difference between “Power Electronics Course Achievement Test”
total score of the students who received Web Based Education in
experimental group and the students who received traditional
Education in the control group (U = 19,000, p <.05). When examin-
ing mean squares it was seen that the resulting difference was in
favor of the group who received web based education.

As shown in Table 4, it was found out that there is a significant
difference between “Power Electronics Course Achievement Test”
total score of the students who received Web Aided Education in
experimental group and the students who received traditional
Education in the control group (U = 18,000, p <.05). When examin-
ing mean squares it was seen that the resulting difference was in
favor of the group who received web aided education.

When Table 5 was examined, it was seen that as a result of
Kruskal Wallis H Test, evening education students’ “Power Elec-
tronics Course Achievement Test” total scores showed a significant
difference after the application (X2 = 10,640, p <.05).

As shown in Table 6, it was found out that there was a signifi-
cant difference between “Power Electronics Course Achievement
Test” total score of evening education students who received
Web Based Education in experimental group and the students
who received traditional Education in the control group (U=
36,000, p <.05). When examining mean squares it was seen that

Kruskal Wallis H test results of “power electronics course achievement test” posttest scores of daytime education students who are in web based education, web aided education

and traditional education groups after the application.

Group Type Groups N SO X2 Sd P
Experiment 1 Web Based Education I 10 18.50 7720 2 021
Experiment 2 Web Aided Education | 10 18.80
Control Traditional Education I 10 9.20
Total 30

" p<.05.

Table 3

Mann Whitney-U test posttest results of “power electronics course achievement test” total scores according to experimental (WBE I) and control group variable.
Group N KO KT u Z P
WBE I 10 13.60 136.00 19,000 —2346 ,019
TEI 10 7.40 74.00
Total 20
" p<.05.

Table 4

Mann Whitney-U test posttest results of “power electronics course achievement test” total scores according to experimental (WAE I) and control group variable.
Group N KO KT U z P
WAE | 10 13.70 137.00 18,000 —2426 .015
TE I 10 7.30 73.00
Total 20
" p<.05

Table 5

Kruskal Wallis H test results of “power electronics course achievement test” posttest scores of evening education students who are in web based education, web aided education

and traditional education groups after the application.

Group Type Groups N SO X2 Sd P
Experimental 1 Web Based Education II 14 26.57 10,640 2 005"
Experimental 2 Web Aided Education II 14 25.07
Control Traditional Education II 14 12.86
Total 42
" p<.01.
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Table 6
Mann Whitney-U test posttest results of “power electronics course achievement test” total scores according to experimental (WBE II) and control group variable.
Group N KO KT u Z P
WBE II 14 18.93 265.00 36,000 —2861 .004
TE I 14 10.07 141.00
Total 28
" p<.0l.

the resulting difference was in favor of the group who received
web based education.

As shown in Table 7, it was found out that there was a signifi-
cant difference between “Power Electronics Course Achievement
Test” total score of evening education students who received
Web Aided Education in experimental group and the students
who received traditional Education in the control group (U=
39,000, p <.05). When examining mean squares it was seen that
the resulting difference was in favor of the group who received
web aided education.

3.3. Findings for pretest and posttest results of experimental and
control groups’ total scores on “power electronics course achievement
test”

According to Table 8, there was a significant difference between
pretest (X =15.60; ss=7.02) and posttest (X =280.60; ss=38.39)
“Power Electronics Course Achievement Test” scores of the day-
time students who received web based education during power
electronics course (z = 2807, p <.05). When average rank/sequence
and total of the points of difference are taken into account the

observed difference was in favor of positive ranks in other words
the posttest score. There was a meaningful difference between
pretest (X=19.50; ss=8.80) and posttest (X =86.78; ss=4.40)
“Power Electronics Course Achievement Test” scores of the evening
education students who received web based education during
power electronics course (z = 3297, p <.05). When average rank/
sequence and total of the points of difference are taken into
account the observed difference was in favor of positive ranks in
other words the posttest score.

According to Table 9, there was a significant difference between
pretest (X=10.30; Ss=7.28) and posttest (X =280.90; Ss=9.37)
“Power Electronics Course Achievement Test” scores of the day-
time education students who received web aided education during
power electronics course (z =2807, p <.05). When average rank/
sequence and total of the points of difference are taken into
account the observed difference was in favor of positive ranks in
other words the posttest score. There was a significant difference
between pretest (X = 18.85; Ss =9.67) and posttest (X = 86.35; Ss
=4.37) “Power Electronics Course Achievement Test” scores of
the evening education students who received web aided education
during power electronics course (z = 3299, p <.05). When average

Table 7
Mann Whitney-U test posttest results of “power electronics course achievement test” total scores according to experimental (WAE II) and control group variable.
Group N KO KT U Z P
WAE II 14 18.71 262.00 39,000 —2722 .006
TE 1I 14 10.29 144.00
Total 28
" p<.0l.
Table 8

Wilcoxon signed-rank test results of “power electronics course achievement test” scores of the daytime and evening education students who received web based education before

and after the application.

Education Type Pretest-Posttest N SO ST Z P

Daytime Education Negative Rank .00 .00 2807 005"
Positive Rank 10 5.50 55.00
Equal

Evening Education Negative Rank .00 .00 3297 001"
Positive Rank 14 7.50 105.00
Equal

" p<.01.
Table 9

Wilcoxon signed-rank test results of “power electronics course achievement test” scores of the daytime and evening education students who received web aided education before

and after the application.

Education Type Pretest-Posttest N SO ST Z P
Daytime Education Negative Rank .00 .00 2807 .005
Positive Rank 10 5.50 55.00
Equal
Evening Education Negative Rank .00 .00 3299 001"
Positive Rank 14 7.50 105.00
Equal

" p<.01.
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Table 10

Wilcoxon signed-rank test results of “power electronics course achievement test” scores before and after the application for the daytime and evening education students who

received traditional education.

Education Type Pretest-Posttest N SO ST Z p
Daytime Education Negative Rank .00 .00 2805 .005
Positive Rank 10 5.50 55.00
Equal
Evening Education Negative Rank .00 .00 3297 001"
Positive Rank 14 7.50 105.00
Equal

" p<.01.

rank/sequence and total of the points of difference are taken into
account the observed difference was in favor of positive ranks in
other words the posttest score.

According to Table 10, there was a significant difference
between pretest (X = 15.60; ss = 8.54) and posttest (X = 66.80; ss
=15.12) “Power Electronics Course Achievement Test” scores of
the daytime education students who received traditional educa-
tion during power electronics course (z=2805, p<.05). When
average rank/sequence and total of the points of difference are
taken into account the observed difference was in favor of positive
ranks in other words the posttest score. There was a significant
difference between pretest (X=23.07; Ss=8.24) and posttest
(X=75.78; Ss=11.19) “Power Electronics Course Achievement
Test” scores of the evening education students who received tradi-
tional education during power electronics course (z =3297, p <
.05). When average rank/sequence and total of the points of differ-
ence are taken into account the observed difference was in favor of
positive ranks in other words the posttest score.

When the findings on the program applied to experimental
group by using Power Electronics Course web based education, it
can be said that the program applied to experimental group had
an effect on increasing academic achievement of students.

4. Discussion

It was seen that the findings of the research were parallel to the
related literature. Web-based software applications had been
found to be useful in many other works, as in this study. [4,7,21-
43]. It can be stated that there is a need for environments arranged
with the help of web based and web aided education approaches
whose productivity is proved by many researches like this one.
Anderson, in his research which he used single sample pretest
posttest experimental model in 2000, showed that web based edu-
cation programs are effective on student success. Arikan [22],
thought his lessons with web based effective learning applications
to students in Computer Networks and Communication course and
at the end of the research, results obtained by the analysis of data
on achievement test showed that web based effective learning
applications were more effective on student success when com-
pared to traditional classroom teaching.

In another research, Arslan [23] examined the usage of web
based learning platform MOODLE in “German as a Foreign Lan-
guage” teaching with prep students and the contribution to stu-
dents’ learning process, especially to writing abilities. According
to research results, with the web aided learning platform MOODLE
it was found out that especially activities for developing the skills of
written expression, there was a positive effect on success in exam-
inations testing learning outcomes. Similarly, Biber [24] in his
research provided special education support by using web environ-
ment to students receiving inclusive education in regular education
classrooms. It provided to students carrying learning packages
independently from time and space and fulfilling the learning units
from known to unknown, from concrete to abstract, from simple to

complicated according to their own pace and level. Looking at the
research results, it was concluded that giving special education sup-
port with web aided teaching methods on students with special
needs increased students’ academic achievement and performance.
In another study conducted by Cavanaugh and friends [ 7], in Educa-
tional Technology Course the sample was divided into three differ-
ent homogenous groups; face to face, online and semi online. At the
end of the education it was observed that educational technology
skills of the mixed group was significantly higher than other groups.
Similarly Cakir [25], examined the effect of web aided education
and computer aided education on students success in Trafic Educa-
tion course prepared for elementary education students. In light of
the obtained results, students in web aided education group
learned better in Trafic Education Course than the students in com-
puter aided education group.

For another study, Cetin [26], conducted a research for Basics of
Information Technology and examined the effect of web aided edu-
cation system and traditional education system on student success
and he stated that there was a significant difference between
experimental group who received web aided education system
and control group who received traditional education system. It
was found out that posttest achievement score average of experi-
mental group was meaningfully higher than the control group.
Likewise, Ekinci [27], used traditional education model supported
by web aided educational model in his thesis research for students,
who study in vocational and technical secondary education institu-
tions, to acquire professional career skills and examined the effect
of student success. As a result of statistical comparisons based on
data obtained with achievement test, it was found out that tradi-
tional education system supported with web aided education
showed more significant difference than completely traditional
education model.

Filiz [28], found out that the softwares prepared for the study “
The Effect of Using Geogebra and Cabri Geometry II Dynamic
Geometry Softwares on Students Success in Web Aided Environ-
ments”, achieved more effective learning in students who worked
with web aided materials than students who received traditional
education. Similarly, Kenanoglu in his research conducted in
2008, examined the effect of web based distance education sys-
tems on students success in Information and Communication Tech-
nologies Course. After the statistical comparisons based on data
obtained with achievement test, access points of the group that
applied web aided education methods were significantly higher
than the group applied traditional education methods. In another
study in 2002, Khalifa and Lam examined the relative effectiveness
of two different types of web based learning environments; dis-
tributed interactive learning environments and distributed passive
learning environments. According to the results of the experimen-
tal study, distributed interactive learning was superior to dis-
tributed passive learning in terms of learning process and
learning outcomes.

Likewise, Kucuksuleyman [30], studied usage of Virtual Polar-
ized Microscope Applications in his research and interviews for
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the evaluation of the web aided learning environments were made
with students chosen with sampling method. It was concluded that
the web aided education environment which was developed
according to the responses received, was appropriate for the stu-
dents’ level, motivating, instructive and had an effect of increasing
academic success. In another study conducted, in the content of
web based education developed by Lesh and his friends [37], a
platform including e-mail discussion board and learning via phone
was developed. When the research findings were examined it was
seen that web based education effected student success positively.
In their research conducted in 2005, Pucel and Stertz compared
web based and traditional education courses given to technical
education teachers for in-service and career purposes. When the
findings are examined it was reported that almost half of the stu-
dents spent more time in web based courses than traditional
courses. The difference between two groups was statistically
significant.

In another study conducted in 1997, Schutle lectured the social
statistics course to student sample with traditional and web based
distance learning. As a result of the application it was detected that
students who received web based distance learning were more
successful than students who received traditional education. In
Scachar and his friends’ [41] meta-analysis which scanned the
researches between 1990 and 2002, academic success of tradi-
tional education courses and distance learning courses were com-
pared. As a result of 86 experimental and quasi experimental
researches conducted on distance learning and meta-analysis done
with 15,000 participant students it was stated that distance learn-
ing was effective in providing information. Participation criteria,
meta-analysis and effect sizes clearly revealed that; two-thirds of
distance education students were more successful than their peers
in traditional learning environments.

Tekmen [31], in secondary education physics course, examined
the effect of web aided education system on student’s access, atti-
tudes towards the course and permanence. As a result of an exper-
imental study, with a physics course held with web aided
education a significant difference in favor of the experimental
group was found when comparing the average scores of compre-
hension, application level access, total access, level of information
and total average permanence of the experimental group and
application level access of the control group who received tradi-
tional education.

Thirunarayanan and his friends [42] compared student success
in teaching English to speakers of other languages in traditional
education system and other suggested web based training system.
Students receiving web based education got a lower pretest score
when compared to students receiving traditional education. How-
ever, according to the posttest, with the t-test analysis showed that
there was a significant increase among students in two groups in
terms of achievement. According to this result it can be said that
students with web based education were more successful than stu-
dents with traditional education. Similarly, Tosun, in his research
in 2011, examined whether web based environment that provides
students repeating and practicing according to their own pace, cre-
ated a significant change in student success in Information Tech-
nology in Education I course. According to the research results it
was found out that while improving students’ academic achieve-
ment in the training given to both groups, web-aided education
given to the experimental group increased students’ success signif-
icantly when compared to the traditional education in the control
group.

Tucker [43] compared web aided and campus based education
in business communication course in his research. Pretest before
the course and posttest and a final examination after the course
was applied and there was not a significant difference between
pretest and graduation rate averages. However, in the final exam-

inations there was a significant difference in favor of web based
education students. However, these results showed that the older
students tend to be more successful. Similarly, Uzunboylu [34],
studied the relationship between attitudes towards computer
and learning levels of students taking computer lessons in schools
in Turkish Republic of Northern Cyprus. When the data obtained
from the research was analyzed, it was seen that students’ web
aided learning levels was not at the desired levels but was found
to be at low levels. Also, according to certain variables a significant
difference was found in students’ computer learning levels. In his
another research Uzunboylu [33] examined English grammar prac-
tices and stated that English grammar achievement of experimen-
tal group who applied web aided education was higher than the
control group who applied traditional education.

5. Results

It was seen that there was not a significant difference between
the “Power Electronics Course Achievement Test” total scores of
daytime education students in both experimental and control
group before the application and an experimental study was initi-
ated. In addition, similarly there was not a significant difference
between the “Power Electronics Course Achievement Test” total
scores of evening education students in both experimental and
control group before the application.

It was found out that there was not a significant difference
between “Power Electronics Course Achievement Test” total scores
of daytime education students in experimental group who received
web based and web aided education and evening education stu-
dents in experimental group who received web based and web
aided education. In line with the results obtained in the study it
is possible to express that both daytime education and evening
education students in experimental group equally benefitted the
web based and web aided education applications prepared for
Power Electronics Course.

It was determined that there was a significant difference in
“Power Electronics Course Achievement Test” total scores between
daytime education students in experimental group who received
web based and web aided education and daytime education stu-
dents in control group who received traditional education. It was
seen that the resulting difference was in favor of the groups who
received web based education and web aided education. Parallel
to these results, it was found out that there was a significant differ-
ence in “Power Electronics Course Achievement Test” total scores
between evening education students in experimental group who
received web based and web aided education and evening educa-
tion students in control group who received traditional education.
The difference was in favor of the groups who received web based
and web aided education.

It was seen that there was a significant difference between pret-
est and posttest scores of daytime education students who
received traditional education during Power Electronics Course
and this observed difference was in favor of posttest scores. Also
again in the process of giving Power Electronics Course it was
found out that there was a significant difference between pretest
and posttest scores of evening education students who received
traditional education and this difference was in favor of posttest
scores. According to these results, applied traditional education
practices had an effect on increasing groups’ success in Power Elec-
tronics education Course.

It can be stated that educational environments arranged with
technology integrated education approaches like web based and
web aided education as well as traditional education approach
effect student success positively. In the conducted study finding
results on student success in favor of students who received web
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based and web aided education strength our claim of prepared pro-
gram is effective. Also one of the reasons for not finding significant
difference between the effect of traditional education and pro-
grams prepared with web based and web aided support can be
explained with differences in study group, implementation period
of the program, software differences in preparation of the program
and differences between the researchers.

6. Suggestions

Research findings showed that web-based instruction is effec-
tive on the academic achievement of the students so web-based
and web-aided program applications as well as traditional educa-
tion approaches can be included into educational institutions. As
a result of this study it was found out that two applied models over
the web tested, was more effective than traditional education in
course achievement. Web based and web aided prepared “Power
Electronics Course” can be applied in different universities for dif-
ferent courses and the obtained results can be compared.

It can be suggested that educationists who can use technology
effectively can arrange their disciplines in which they are expert
according to web based and web aided methods.

Results of the study show that program applied in the research
can be used effectively by distance education professionals.

Acknowledgments

The platform used in the research is a Distance Education
Course Platform supported by Marmara University - Turkey No.
FEN-C-DRP-031210-301 BAPKO project for testing purposes. The
doctoral thesis is being conducted by Prof. Dr. Yasar Birbir.

References

[1] M. Yekta, Coklu Ortam Araclari Kullanilmis Web Tabanli Uzaktan Mesleki
Teknik Egitimin Geleneksel Mesleki Teknik Egitime Gore Ogrenci Basarisina
Etkisi Yiiksek Lisans Tezi, Egitim Bilimleri Enstitiisii, Gazi Universitesi, Ankara,
2004.

[2] F. Ozbudun, Web tabanli uzaktan egitimin mesleki ve teknik egitimde
kullanimi tizerine bir arastirma Yiiksek Lisans Tezi, Fen Bilimleri Enstitiisii,
Gazi Universitesi, Ankara, 2010.

[3] 1. Dogan, O. Erdal, Uzaktan Miihendislik Egitiminde Laboratuvar Kullanimy, in:
presented at the I. Elektrik Elektronik Bilgisayar Miihendislikleri Egitimi
Sempozyumu, Ankara, Lefkosa, KKTC, 2003.

[4] M. Aktas, Fen ve teknoloji dersinde web tabanli uzaktan egitimin 6grencilerin
akademik basari ve tutumlar tizerindeki etkisi Yiiksek Lisans Tezi, Sosyal
Bilimler Enstitiisii, Biilent Ecevit Universitesi, Zonguldak, 2013.

[5] R. Nelms, M. Langford, and R. Halpin, Problem-solving videos as an
instructional aid for engineering education, in: Industrial Electronics Society,
IECON 2005. 31st Annual Conference of IEEE, 2005, p. 7.

[6] T.K. Shih, J.C. Hung, ]. Ma, Q. Jin, A survey of distance education challenges and
technologies, J. Distance Educ. Technol., Idea Group (2007).

[7] C. Cavanaugh, T. Cavanaugh, Z. Boulware, Comparison of face-to-face, semi-
online, and fully online approaches for introduction to educational technology
courses for educators, in: Society for Information Technology & Teacher
Education International Conference. Orlando, Florida, USA, 2001, pp. 401-402.

[8] J.B. Arbaugh, Managing the on-line classroom: a study of technological and
behavioral characteristics of web-based MBA courses, ]. High Technol. Manage.
Res. 13 (2002) 203-223.

[9] Y. Sonmez, Gii¢ elektronigi devreleri egitim seti Yiiksek Lisans Tezi, Fen
Bilimleri Enstitiisii, Ankara, Gazi Universitesi, Ankara, 2004.

[10] G. Donzellini, D. Ponta, A simulation environment for e-learning in digital
design, IEEE Trans. Ind. Electron. 54 (2007) 3078-3085.

[11] L. Lo Bello, O. Mirabella, A. Raucea, Design and implementation of an
educational testbed for experiencing with industrial communication
networks, IEEE Trans. Ind. Electron. 54 (2007) 3122-3133.

[12] L.S. Indrusiak, M. Glesner, R. Reis, On the evolution of remote laboratories for
prototyping digital electronic systems, IEEE Trans. Ind. Electron. 54 (2007)
3069-3077.

[13] Q.-C. Zhong, ]. Liang, G. Weiss, C. Feng, T.C. Green, Hoo control of the neutral
point in four-wire three-phase DC-AC converters, IEEE Trans. Ind. Electron. 53
(2006) 1594-1602.

[14] L. Lai, Computer assisted learning in power system relaying, IEEE Trans. Educ.
38 (1995) 217-222.

[15] N. Mohan, T. M. Undeland, W. P. Robbins, N. Tuncay, M. Gokasan, S. Bogosyan,
Giig elektronigi: ceviriciler, uygulamalar ve tasarim: Literatiir Yayincilik, 2007.

[16] F. Gonvalves, C.A. Canesin, Java applets for a WWW-HTML-based course in
power electronics, in: Power Electronics Specialists Conference, 2001. PESC.
2001 IEEE 32nd Annual, 2001, pp. 85-90.

[17] U. Drofenik, J.W. Kolar, Interactive Power Electronics Seminar (iPES)-a web-
based introductory power electronics course employing Java-applets, in:
Power Electronics Specialists Conference, 2002. pesc 02. 2002 IEEE 33rd
Annual, 2002, pp. 443-448.

[18] O. OzKkaraca, Internet Tabanli Gii¢ Elektronigi Egitimi Yiiksek Lisans Tezi, Fen
Bilimleri Enstitiisii, Gazi Universitesi, Ankara, 2005.

[19] A.Valera, J.L. Diez, M. Vallés, P. Albertos, Virtual and remote control laboratory
development, IEEE Control Syst. 25 (2005) 35-39.

[20] M. Casini, D. Prattichizzo, A. Vicino, The automatic control telelab: a user-
friendly interface for distance learning, IEEE Trans. Educ. 46 (2003) 252-257.

[21] H. Akgay, C. Tiiysiiz, B. Feyzioglu, B. Oguz, Bilgisayar tabanli ve bilgisayar
destekli kimya Ogretiminin Ogrenci tutum ve basarisina etkisi, Mersin
Universitesi Egitim Fakiiltesi Dergisi 4 (2008) 169-181.

[22] Y.D. Arikan, Web destekli etkin 6grenme uygulamalarinin 6gretmen
adaylarinin derse yonelik tutumlar tizerindeki etkileri Doktora Tezi, Egitim
Bilimleri Enstitiisii, Dokuz Eyliil Universitesi, izmir, 2007.

[23] T. Arslan, Yabanci dil olarak Almanca 6gretiminde web destekli 6grenme
modeli moodle’in kullanimi ve 6grenme siirecine etkisi -yazma becerisi bag

“laminda gorgiil bir ¢alisma Doktora Tezi, Sosyal Bilimler Enstitiisti, Mersin
Universitesi, Mersin, 2009.
[24] S.K. Biber, Web destekli fen bilgisi 6gretiminin kaynastirma egitimindeki ilkog
“retim 7. sinif 6grencilerinin performans diizeyi ve akademik basarilarina etkisi
Yiiksek Lisans Tezi, Fen Bilimleri Enstitiisii, Ege Universitesi, izmir, 2009.

[25] H. Cakir, Baskin zeka tiiriine dayali olarak gelistirilen web destekli egitim ve
bilgisayar destekli egitimin trafik egitiminde etkililigi Doktora Tezi, Egitim
Bilimleri Enstitiisii, Ankara Universitesi, Ankara, 2006.

[26] M.E. Cetin, Mesleki Egitimde Web Destekli Egitim Ortaminin Gelistirilmesi ve
Etkisinin Incelenmesi Yiiksek Lisans Tezi, Fen Bilimleri Enstitiisii, Bahgesehir
Universitesi, istanbul, 2009.

[27] M. Ekinci, istihdam edilebilme becerilerini gelistirmeye yonelik web destekli
ogretimin 6grenmeye etkisi Yiiksek Lisans Tezi, Egitim Bilimleri Enstitiisii,
Gazi Universitesi, Ankara, 2007.

[28] M. Filiz, Geogebra ve Cabri geometri I dinamik geometri yazilimlarinin web
destekli ortamlarda kullanilmasinin 6grenci basarisina etkisi Yiiksek lisans
Tezi, Fen Bilimleri Enstitiisii, Karadeniz Teknik Universitesi, Trabzon, 2009.

[29] R. Kenanoglu, Web Tabanli Uzaktan Egitim Sistemlerinin Ogrenci Basarisina ve
Bilgisayara Yonelik Tutumlarina Etkisi Yiiksek Lisans Tezi, Sosyal Bilimleri
Enstitiisii, Dicle Universitesi, Diyarbakir, 2008.

[30] N.Kiigiiksiileyman, Web destekli egitime bir érnek: Jeoloji Miihendisligi Lisans
Programinda Sanal Polarizan Mikroskop Uygulamalar: Yiiksek Lisans Tezi, Eg

“itim Bilimleri Enstitiisii, Karadeniz Teknik Universitesi, Trabzon, 2011.

[31] S. Tekmen, Fizik dersinde, bilgisayar destekli egitimin 6grencilerin erisisine,
derse kars1 tutumlarina ve kaliciliga etkisi Yiiksek Lisans Tezi, Sosyal Bilimler
Enstitiisii, Abant izzet Baysal Universitesi, Bolu, 2006.

[32] E. Tosun, Temel bilgisayar bilgisi konusunda hazirlanan web destekli egitim
iceriginin BOTE &grencilerinin akademik basarilarina ve bilgi kaliciigina
etkisi: Ege Universitesi érnegi Yiiksek Lisans Tezi, Fen Bilimleri Enstitiisii,
Ege Universitesi, izmir, 2011.

[33] H. Uzunboylu, Web destekli Ingilizce 6gretiminin 6grenci basarisi {izerindeki
etkisi Doktora Tezi, Egitim Bilimleri Enstitiisii Ankara Universitesi, Ankara,
2002.

[34] H. Uzunboylu, Bilgisayar 6grenme diizeyi ile bilgisayara yonelik tutumlar arasi
iliski Yiiksek Lisans Tezi, Sosyal Bilimler Enstitiisii, Ankara Universitesi,
Ankara, 1995.

[35] N. Anderson, Web-based: instructional effectiveness, in: World Conference on
Educational Multimedia, Hypermedia and Telecommunications, 2000, pp.
1583-1585.

[36] M. Khalifa, R. Lam, Web-based learning: effects on learning process and
outcome, IEEE Trans. Educ. 45 (2002) 350-356.

[37] S.G. Lesh, ].S. Guffey, L.C. Rampp, “Changes in Student Attitudes Regarding a
Web-Based Health Profession Course (Reports-Research HE032863),” 2000.

[38] DJ. Pucel, T.F. Stertz, “Effectiveness of and student satisfaction with web-
based compared to traditional inservice teacher education courses,” 2005.

[39] S. Riffell, D. Sibley, Using web-based instruction to improve large
undergraduate biology courses: an evaluation of a hybrid course format,
Comput. Educ. 44 (2005) 217-235.

[40] J.G. Schutte, Virtual Teaching in Higher Education, The California State
University-Northridge, Northridge, CA, 1997.

[41] M. Shachar, Y. Neumann, Differences between traditional and distance
education academic performances: a meta-analytic approach, Int. Rev. Res.
Open Distrib. Learn. 4 (2003).

[42] M. Thirunarayanan, A. Perez-Prado, Comparing web-based and classroom-
based learning: a quantitative study, J. Res. Technol. Educ. 34 (2001) 131-137.

[43] S.Y. Tucker, Assessing the effectiveness of distance education versus
traditional on-campus education, in: Annual Meeting of the American
Educational Research Association, New Orleans, LA, Eric No: 443 378, 2000.

(2018), https://doi.org/10.1016/j.jestch.2017.12.007

Please cite this article in press as: Y. Birbir, V. Kanburoglu, A web aided education model that can be used in power electronics course, Eng. Sci. Tech., Int. J.



http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0005
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0010
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0010
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0010
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0010
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0010
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0010
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0010
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0010
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0010
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0020
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0020
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0020
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0020
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0020
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0020
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0020
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0020
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0030
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0030
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0040
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0040
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0040
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0045
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0045
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0045
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0050
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0050
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0055
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0055
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0055
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0060
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0060
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0060
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0065
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0065
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0065
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0065
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0070
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0070
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0090
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0090
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0090
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0090
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0090
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0095
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0095
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0100
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0100
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0105
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0105
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0105
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0105
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0105
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0105
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0105
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0110
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0115
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0120
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0125
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0125
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0125
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0125
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0125
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0125
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0125
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0130
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0135
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0135
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0135
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0135
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0135
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0135
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0140
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0145
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0150
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0150
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0150
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0150
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0150
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0150
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0155
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0160
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0165
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0165
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0165
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0165
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0165
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0165
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0165
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0165
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0170
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0170
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0170
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0170
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0170
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0180
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0180
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0195
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0195
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0195
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0200
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0200
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0200
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0205
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0205
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0205
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0210
http://refhub.elsevier.com/S2215-0986(17)31635-X/h0210
https://doi.org/10.1016/j.jestch.2017.12.007

	A web aided education model that can be used in power electronics course
	1 Introduction
	2 Method
	2.1 Research design
	2.2 Study group
	2.3 Data collection tools
	2.3.1 Demographic form
	2.3.2 Power electronics course achievement test
	2.3.3 Web based education platform


	3 Findings
	3.1 Findings for pretest results of experimental and control groups’ total scores on “power electronics course achievement test”
	3.2 Findings for posttest results of experimental and control groups’ total scores on “power electronics course achievement test”
	3.3 Findings for pretest and posttest results of experimental and control groups’ total scores on “power electronics course achievement test”

	4 Discussion
	5 Results
	6 Suggestions
	Acknowledgments
	References


