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This study was conducted in order to reveal the usage profiles and perceptions of
Asynchronous Discussion Forums (ADFs) of 126 computer engineering students from
the Computer Engineering Department in a university in Turkey. By using a mixed
methods research design both quantitative and qualitative data were collected and
analyzed. Research findings indicated that the ADFs were frequently and effectively used
by computer engineering students as a learning instrument. Another finding was that
discussions in the ADFs were in the form of question-answer and resulted in important
learning outcomes especially in eliminating the problems encountered by the students.
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INTRODUCTION

The development of information technologies
introduced important innovations and changes to the
field of education as well as to many other fields. As a
result, educational activities have gone beyond the
realms of traditional classtoom environments, with
students becoming involved in frequent use of the
internet. Nowadays, web 2.0 tools such as blogs, wikis,
social networking sites and Asynchronous Discussion
Forums (ADFs) are being widely used as online learning
environments (An, Shin, & Lim, 2009; Koh, Herring, &
Hew, 2010; Olofsson, 2007). Of these networking
technologies, ADFs, which are based on discussions of
individuals with each other, are considered important
information sources (Andresen, 2009; Hew, & Cheung,
2008). By means of the ADFs, which are also accepted
as Computer Mediated Communication (CMC) tools,
individuals discuss with each other on vatious topics
and exchange opinions thereby contributing to the
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emergence of knowledge (Amhag, & Jakobssona, 2009).
Thanks to information networking performed in this
way as well as online learning activities, the ADFs are
being turned into social support networks (Chen, &
Chiu, 2008; Hou, Chang, & Sung, 2008; Lo, 2009).
These support networks produce online learning
communities. When students need any kind of
information, they participate in these network forums,
ask their questions, respond topics initiated by others,
and become a part of the social communication network
(Andresen, 2009; Hrastinski, 2008). In the context of
education, it has been emphasized that peer discussion
facilitates learning (Hew, & Cheung, 2008; Liu, & Tsai,
2008; Patriarcheasa, & Xenos, 2009). The ADFs serve
as good examples of Computer-Supported Collaborative
Learning (CSCL) environments, mainly due to their
structure. For the past decade, theories of CSCL, with
an emphasis on the importance of the social context of
learning, have been relatively well-developed areas of
research. For example, Garrison, Anderson and Archer
(2001) and Meyer (2003) use the contributions of course
participants in these communication networks to
categorize the development of their ability to analyze
critically. La Pointe and Gunawarndena (2004) also
indicated that student-student interactions have a higher
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State of the literature

e Asynchronous Discussion Forums (ADFs) ate
social support network environments frequently
used by individuals for information sharing and
constructing their own knowledge.

e Dialogues that are conducted in the ADFs play an
important role in making individuals construct
their own knowledge and learn by themselves.

e There are many studies in the literature focusing
on the effect of ADFs on students’ cognitive and

social development and construction of knowledge
in different fields.

e There are few studies focusing on the effects of
the ADFs on students’ cognitive development and
construction of knowledge in the context of
engineering education.

Contribution of this paper to the Iliterature

e This study was conducted in order to examine the
perceptions of computer engineering students
relating to asynchronous discussions.

e Tindings of the study reveal that ADFs are
frequently used by computer engineering students.

e According to the results of the study, ADFs are
important learning environments in terms of
sharing information and creating social support
networks

e Discussions, which are mainly question-answer
dialogues that are intended to eliminate errors,
produce important learning outputs in engineering
education.

impact on students’ learning outcomes than mere
student-instructor interactions do.

Participation in discussions occurring in the ADFs is
entirely voluntary. Thus, the use of ADFs by individuals
and their utilization profiles vary from one to another.
Hranstanski (2008) evaluated the participation of
individuals in the ADFs in under the following six
categories: (1) participation  as  accessing  e-learning
environments, (2) participation as writing, (3) participation as
quality writing, (4) participation as writing and reading, (5)
participation as  actnal and  perceived writing, and (0)
participation as taking part and joining in a dialogne. These
participation categories can be grouped either active
participation or passive participation. Those individuals
who connect to the ADFs by both writing and
participating in  dialogues are considered active
participants (Hranstanski, 2008), while those who
benefit from such discussion forums by reading alone
are named as passive participants (Hranstanski, 2008).
However, there are some studies, for example by
Jakobsson (2000), that indicate that student participation
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in these discussions is not always active in such
knowledge-building communities. Individuals who
participate actively in the ADFs play a direct role in
constituting knowledge. As for the passive participants,
while they do not have any role in constituting
knowledge, they benefit from the knowledge pool that
has been developed through discussions conducted in
those environments. The dialogues that are made in the
ADFs play an important role in making individuals
construct their own knowledge and learn by themselves
(Chen, & Chiu, 2008). Individuals constructing their
own knowledge in this way affect not only their
cognitive  development but also their social
development. Therefore, learning outputs emerging
from the discussions that are conducted in the ADFs
have features that support the social aspect of learning
that are emphasized by Vygotsky (1978) and Wenger
(1998).

The perceptions of students about the discussions
that are conducted in the ADFs are important, too.
Various studies using a variety of techniques, have been
conducted in order evaluate students’ perceptions
towards the discussions and learning activities
conducted in such environments. Bullen (1998) and
Olofsson (2007) focused on the manner of and the
reason for student participation in educational online
learning environments. Ellis (2003) requested students
to write reflective reports concerning their experience in
online forums. Hrastinski (2006) employed closed-
ended questions, for example, to map the social
networks of students in an attempt to understand how
students participated in communities. In addition,
Kuboni and Martin (2004) included an open-ended
question as a complement to closed items in a
questionnaire. In general, studies reveal that students
displayed positive attitudes towards these networking
environments and they use these environments as
learning instruments.

Turkish Context

It is possible to say that there is limited number of
studies in the literature regarding the regarding the use
ADFs in Turkey. Ozginar and Oztiirk (2008) examined
clements preventing or facilitating online discussions in
their studies along with student views of the use of
ADFs among 15 college students. Based on qualitative
data analysis, the student views indicated that there was
consensus over certain issues such as the necessity for
forum administrators to participate in discussions, as
well as various views regarding group size.

Ozyurt, and Ozyurt (2010) examined learning
activities in relation to learning English in web-based
environments including in ADFs. The document
analysis method was employed in the study to examine
all asynchronous discussion environments in Turkey
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concerning English teaching and learning including
analysis of the contents of these environments. The
study involved interviewing five high school students.
The results of these analyses showed that these
environments were especially used as informal learning
environments and they had a positive effect on the
English training of individuals who wused these
environments. Ozyurt, and Ozyurt (2011) investigated
the mathematics learning activities that took place in
ADFs among 86 high school and college students. The
study tried to reveal preferences, user profiles and
individual ways of using these environments. According
to the research results, ADFs are one of the computer-
assisted collaborative learning tools that are commonly
and effectively employed in the context of mathematics
learning.

Topcu (2006) focused on the gender difference in an
online  asynchronous  discussion involving 30
mathematics teacher candidates that was considered to
be an essential component of a face-to-face
undergraduate course. According to the results of the
study, there was no effect of gender on online
asynchronous discussion performances in the analysis
after controlling the previous achievement and web
experiences of teacher candidates. Topcu and Ubuz
(2008) studied the effect of Metacognitive Knowledge
(MK) of 32 teacher candidates on their participation in
online discussion forums. According to the relationship
between the discussion scores and the MK level as
demonstrated by the research results, MK had a
predictive value in the quality of the teacher candidates’
participation in the asynchronous online discussion.
Yidirim (2010) analyzed the factors influencing student
participation in a discussion forum for two primary
purposes. His first purpose was the examination of the
relationship ~ between  the  students’ individual
demographics and the categories of students’
participation levels (inactive, moderate, and active) in
the discussion forum of an online course. Secondly, his
study aimed at examining the opinions of students
concerning the reasons for their low level of interaction
in the discussion forum. The research sample consisted
of 196 students attending the computers systems and
structures course of this online certificate program. The
results of the study showed that those students who
were successful in the online course were mostly active
participants in the discussion forum. The present study
also evidenced the existence of a significant difference
by gender between the expected and actual number of
inactive, moderate and active students in the discussion
forum.

Purpose of the Study

While there is a wide range of studies in the literature
related to the examination of the effects of the ADFs

© 2013 iSER, Ewrasia |. Math. Sci. Tech. Ed., 9(4), 273-280

on cognitive and social skills of students and their
knowledge construction, there is a lack of studies that
examine this subject in the context of engineering
education. This study was conducted in order to
examine the perceptions of computer engineering
students  relating to  asynchronous discussions.
Therefore, we set out to determine the usage levels and
profiles of computer engineering students using these
forums. In this study, an attempt was made to answer
the following questions:

o  What are the perceptions of computer engineering
students relating to asynchronons discussion forums?

o  What are the usage levels and profiles of computer
engineering  students using  asynchronous  discussion
forums?

o What are the opinions and attitudes of computer
engineering towards the discussions that are conducted in
asynchronous discussion forums?

METHOD
Research Design and Sample

A mixed methods design was employed in the study.
Quantitative and qualitative data were obtained from
126 computer engineering students from a university in
Turkey. The students making up the research sample
were chosen randomly from among the students in that
department. The normal study period in the computer
engineering department is 4 years. Thus, those took
more than 4 years to complete their studies were
denoted as being in grade 5+. The distribution of the
students who were involved in the study based on
grades is as follows: grade 1 [n = 29 (23%)], grade 2 [(n
= 37 (29.4%)], grade 3: (n = 26 (20.6%)], grade 4 (n =
23 (18.3%)], and grade 5+ [(n = 11 (8.7%)]. The
distribution of students based on gender was as follows:
male [(n = 81 (64.3%)], and female [(n = 45 (35.7%)].

Data Collection Tool

A questionnaire consisting of 10 questions that was
used in order to elucidate students’ opinions related to
discussions in forums and to determine the petrceptions
of students about asynchronous discussion was
developed by the researchers based on the related
literature prior to commencement of the study. This
questionnaire was submitted for evaluation by three
experts from the department of Turkish teaching and
the faculty of education of the same university for
content validation. The experts evaluated the
questionnaire in terms of meaning and readability. The
final version of the questionnaire incorporated the
opinions of these experts. The Cronbach’s alpha
reliability coefficient was found to be 0.87. The first
nine questions of the questionnaire were used for
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obtaining quantitative data while the last question was
for obtaining qualitative data.

Data Analysis

The quantitative and qualitative data obtained from
the study were subjected to data analysis. The frequency
distribution of each item was calculated in the analysis
of the quantitative data. By means of the analyses of
these data, the attitudes of the computer engineering
students towards ADFs and their usage profiles were
identified.  Students were encoded as = S,
Stu2,...,5tn126. The qualitative data obtained from the
students responses were analyzed using the content
analysis method. Content analysis was performed by the
two researchers and a doctoral student studying at the
department of computer and instructional technology of
the same university. Then, the coding assigned by three
researchers as well as the themes formed in accordance
with such coding processes were examined collectively.
Several common themes were obtained at the end of
this examination.

FINDINGS

Table 1 contains the items in the questionnaire, and
the frequency distributions of the responses given by
the students.

According to Table 1, 64.3% of the participants were
male while the remaining 35.7% were female. All the
students who responded to the questionnaire had
membership in one or more forums. According to the
responses given, 81.7% of the participants had more
than one membership. Based on the frequency of using
the forums, it was ascertained that most of the students
who participated in the questionnaire used forums
often. The number of students who used the forums
almost every day made up 75.4% of the students who
participated in the study. Regarding the reasons for
using the forums, 61.1% of students stated that they
used the forums for troubleshooting and error
elimination. Similarly, when participation styles of
individuals in the forums were examined, 73.0% of
students stated that they used the forums actively while
27.0% of them stated that they use them passively.
Similarly, when the frequency distribution of the
responses of each item was examined, it emerged that
students gave considerably positive statements about
many parameters such as considering information
networking in forums to be beneficial and utilizing the
information that was retrieved for real life purposes.
When the responses to the item relating to the necessity
of forums were examined, it emerged that only 7.1% of
the participants considered forums to be unnecessary.

The analysis of the qualitative data obtained through
the last item of the questionnaire clearly demonstrated
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how students perceived the learning environments of
the forums. Within this context, the main themes of
social learning environment and content were
obtained as a result of the qualitative data analysis.
These themes, their sub-themes, and students’ opinions
concerning the themes are presented below:
Social Learning Environment: Students stated
opinions indicating that ADFs provided good
information sharing environments, are helpful especially
in troubleshooting, help to maintain permanent
learning, and enable a person to acquire different
perspectives in troubleshooting. Sub-themes that were
extracted from these themes are: #nformation sharing,
providing different perspectives, troubleshooting, and permanent
learning. Samples of student opinions relating to this
main theme and sub-themes are as given below:
Stu3: “...Forums are belpfiul mostly for troubleshooting and
gaining practical knowledge. 1t is good to benefit from the
experiences and knowledge of different people. ..”
Stu25: “...Since each issue, which has been commented on,
is being observed and followed by many people, different
interpretations and preferences emerge. This provides us with
different perspectives towards the events...”
Stud3: “...In addition, since the individuals who use these
environments try to obtain the information they want out of
their own eagerness (that is without an ontward necessity as
when in school), the knowledge becomes permanent. I cannot
Jforget anything which I attained in this way and the accuracy
of which I feel confident. ...”
Stu87: “....Forums are beneficial in terms of finding
solutions to the encountered problems...”
Stu93: “...Today, I find forums and similar networking
environments as beneficial in terms of acquiring knowledge
and troubleshooting. .. I participate in discussions in order to
share my knowledge with others and overcome the problems 1
encounter...”
Stul2l: “...Forums which I use in order to acquire
information about the solution of any problem 1 encounter
may be rather beneficial since at least one or two people in the
Jorum encountered the same problem and somehow managed
to overcome it...”

Content: Students evaluated the ADFs in terms of
content and expressed their ideas about them. Students
expressed that most of the information in the ADFs is
reliable. To ensure reliability of the information, these
environments should be checked in terms of content as
there are discrepancies in the information in these
environments, and their content should be verified ad
updated. The sub-themes obtained from this theme can
be listed as follows: instantly reaching information, checking
content, inaccuracy of information, waste of time, updated content,
simplified content, being inadequate in teaching new subjects.
Samples from student opinions relating this theme and
sub-themes are as follows:

Stub: “...If conveys the information to users accurately in a
short period of time...”

© 2013 iSER, Ewrasia |. Math. Sci. Tech. Ed., 9(4), 371-378
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Table 1. The questionnaire that was administered to students and the frequency of distribution of answers (N =

126)
Items Responses
The number of the forums in which 0 1 More
you have membership 0 (0.0%) 23 (18.3%) 103 (81.7%)
Frequency of forum usage Seldom two-three times a  two-three times almost everyday
month a week
9 (7.1%) 7 (5.6%) 15 (11.9%) 95 (75.4%)
Purposes of using forums resource sharing  troubleshooting — research for studying the
error elimination lessons topics which raise
curiosity
6, (4.8%) 77, (61.1%) 5, (4.0%) 38, (30.1%)
Participation style in forums active passive
participation participation
92, (73.0%) 34, (27.0%)
The rate of obtaining the information ~ High medium Low

you searched for and accuracy level of
the information

79, (62.7%)

32, (25.4%) 15, (11.9%)

Usability level of the information you
obtained from forums in real life and
for solving problems

Highly beneficial

Beneficial Not beneficial

83, (65.9%)

43, (34.1%) 0, (0.0%9

Considering the communication, High

Medium Low

interaction and exchange of
information between individuals in
forums as beneficial

76, (60.3%)

37, (29.4%) 13, (10.3%)

Necessity of Forums

Highly necessary

Necessary Unnecessary

74, (58.7%)

43, (34.2%) 9, (7.1%)

Qualitative data

Taking into account your forum utilization and acquisition of knowledge

from forums, what do you think about the learning activities occurring in
these environments and the effect of these environments on your
learning? Could you evaluate these environments?

Stu25: “...Forums should have a quality check mechanism.
Maybe, registration to these forums should require obtaining
official  permission. Forum signature may be kept for
credibility. There are lots of forums and they are increasing
day by day. Which one of them is credible, which one of them
contains better resources... Maybe there should be a search
optimization...”

Stu56: “... There is lots of information, and it takes a long
time to decide and confirm which one is accurate. If generated
Sorums are organized by people who are interested in the
relevant field, reaching beneficial and accurate information
may take a shorter period of time, and discrepancies in the
information and waste of time conld be prevented. ..”

Stu87: “...in order to answer a question, futile and
irrelevant things are written. Therefore, approximately 0%
of forums are inaccurate. .. ”’

Stu98: ... The biggest problem of forums is that most of the
time it takes a long time to find the forum which bas the best
content or which will enable you to find the information you
are searching for. There are many forums in virtnal
environment and most of these have limited content or are full

© 2013 iSER, Ewrasia |. Math. Sci. Tech. Ed., 9(4), 273-280

of  unnecessary  discussions.  In  this  regard  forum
administrators should work more painstakingly on this issue
Sfrom ...”

Stul02: “...Forums cannot be very beneficial in terms of
teaching new topics...”

Stull7: “...Forums are really beneficial in eliminating the
problems encountered in daily life, however, 1 do not think
they have any additional benefit ...”

DISCUSSION

This study was conducted in order to identify the
effect of discussions conducted in the ADFs on
computer engineering students’ comprehension and
learning of the topics related to computers. An attempt
was made to reveal the ADF usage profiles and
opinions related to the discussions conducted in these
environments.

According to the quantitative data obtained from the
participants, the ADFs are frequently used by students.
When frequency distributions of the responses given by
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participants to the questions in the questionnaire are
examined, it is seen that most of the students use these
environments as learning environments and they have
positive attitudes towards them. These expressions are
directly in parallel with the view in the literature that
ADFs are being used as learning environments (Koh,
Herring, & Hew, 2010; Olofsson, 2007). Students’
answers concerning the purpose of forum usage are
remarkable. Most of the participants (61.1%) stated that
they used these environments for troubleshooting and
eliminating errors. This clearly reveals the purpose of
ADF usage. As a matter of the fact, when sub-themes
related to the themes obtained as a result of qualitative
data analysis are examined, the findings supporting this
idea are evident. From this perspective, the discussions
conducted in the ADFs are considered to be really
beneficial for troubleshooting and error elimination.
Based on the frequency distribution of the answers
given by participants to other questions in the
questionnaire, it is possible to say that students have
positive attitudes towards the discussions conducted in
the ADFs and the social networking and learning
outputs obtained through these discussions. These
findings support the findings of the studies in the
literature (Bullen, 1998; Ellis, 2003; Hrastinski, 20006;
Kuboni, & Martin, 2004; Olofsson, 2007) suggesting
that participants display positive attitudes towards the
ADFs and learning outputs in these environments.

When the findings are evaluated within the frame of
the themes extracted as a result of the qualitative data
analysis, students’ attitudes towards the ADFs and their
opinions relating the discussions in these environments
become obvious. Initially, the themes obtained through
qualitative data analysis generally support the findings
obtained from quantitative data analysis. In addition, the
basic themes that emerged as result of the qualitative
data analysis were social learning environment and content.
When the sub-themes in relation to the social learning
environment theme are examined, it is seen that all sub-
themes contain positive opinions. Information sharing,
troubleshooting and permanent learning have come to
the forefront among these sub-themes. These opinions
of students show parallels with the studies in the
literature which argue that ADFs are important social
support networks and play an important role in
individual construction of knowledge of individuals
(Hew, & Cheung, 2008).

When the sub-themes and participants’ opinions
relating to the content theme are evaluated, the sub-
themes can be classified as being positive or negative.
Most of the sub-themes under the social learning
environment theme are seen to be negative. As a matter of
fact, participants emphasized that one may come across
many unnecessary dialogues in forums: there is
inaccuracy of information and forum contents should
be purged of these discrepancies, and the contents
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should be updated. The inadequacy of forums in terms
of teaching new topics is one of the first criticisms
concerning the content. As a matter of fact, when
themes extracted from participant opinions are taken
into consideration, students seem to think that
discussions in forums are beneficial in terms of
troubleshooting and problem solving, however, they do
not serve the purpose of teaching new topics. This is in
parallel with most of the quantitative data obtained from
the questions investigating the participation purposes of
individuals. As a matter of fact, most of the individuals
who participated in forums (61.1%) stated that they
used those environments for troubleshooting and error
elimination. This indicates that discussions in forums
are used mainly for troubleshooting.

Students considered the ADFs beneficial in terms of
solving problems and eliminating errors; however, they
found them to be inadequate in teaching new topics.
The main reason for this opinion could be the fact that
discussions in the ADFs are rather question-answer
dialogues devoted mainly to eliminating errors. It can be
deduced from the findings of the study that discussions
in forums have an important place in terms of
constructing and using students’ knowledge and
troubleshooting and problem solving in particular.
According to the findings relating second research
question, the majority of the participants actively
participate in discussions in the ADFs and helped in the
construction of knowledge. On the other hand, some
participants were passively involved in the discussions.
Participants generally mentioned the necessity of
discussions in the ADFs, and the fact that such
environments produced important learning outputs.
Participants’ views also implied that discussions in the
ADFs have an important place in individual
constructing of knowledge, and discussions in these
environments yield important learning outputs. Findings
relating the third research question of the study, indicate
that students generally had positive opinions towards
the learning activities that occurred in these
environments; however, they expressed generally
negative opinions related to the content.

CONCLUSION

This study aimed at revealing the opinions of
computer engineering students concerning the use of
ADFs and learning activities that take place in such
environments in relation to learning and comprehending
computer-related concepts. The study was conducted
with 126 participants from the department of computer
engineering of a university in Turkey. A mixed methods
design was employed in the study. Quantitative and
qualitative data were obtained from participants. These
data was analysed to address three research questions.
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Findings of the study revealed that the ADFs are
frequently used by computer engineering students.
Students can share information and exchange opinions
using these environments. According to the results of
the study, ADFs are important learning environments
for sharing information and creating social support
networks. In order to make the discussions in these
environments more beneficial and enable individuals to
better acquire knowledge from these environments,
forum administrators and people who are interested in
relevant topics should follow these environments and
organize the contents. Within this context, intervention
of site administrators and the simplification of relevant
contents may be an effective method for facilitating
access to the information that is searched.

In conclusion, computer engineering students
frequently and commonly use the ADFs as learning
environments. Discussions, that are mainly question-
answer dialogues intended to eliminate errors, produce
important learning outputs. Students either directly
participate in the discussions of these environments or
construct and use their knowledge utilizing previously
documented discussions. This kind of learning becomes
permanent and results in acquisition of beneficial
information.
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	INTRODUCTION
	The words, “outsourcing” or “H1B visa quota” or “call centers” and the image associated with these usually include individuals from countries such as China, India, South Korea and to a lesser extent from the Middle East. New industrial countries such...
	Research suggests that several factors affect students’ choice of pursuing a science career such as student interests in and attitudes toward science, social environment , experiences in science classroom, and gender (Aschbacher, Li, & Roth, 2010; Ha...
	In this regard, this study compared students’ perceptions of doing science and scientists reflected in their responses to a modified version of Draw-A-Scientist Test (DAST) across five different countries, i.e., China, India, South Korea, Turkey, and ...
	REVIEW OF LITERATURE
	Background research about the Draw-A-Scientist-Test (DAST)
	Research into children’s perceptions of science and scientists commenced well over 50 years ago. The seminal work by Mead & Metraux (1957) systematically described how students viewed scientists. Thirty five thousand American high school students part...
	Stereotypes are blanket beliefs and expectations about members of certain groups that present an oversimplified opinion or prejudiced attitude.  They go beyond necessary and useful categorizations and generalizations in that they are typically negativ...
	State of the literature
	 Common stereotypic perceptions about scientists are prevalent among students in different countries.
	 Statistical analysis revealed no difference among males and females with regards to scientist stereotypes.
	 Early research suggested females expressed more negative attitudes towards science than males that contributed to the lack of women in science fields.
	Contribution of this paper to the literature
	 This paper provides an extensive literature review on the Draw-A-Scientist-Test and students’ perceptions of scientists and doing science.
	 Data was collected and analyzed from five different countries contributing to the knowledge base where there is a paucity of research set in an international arena.
	 Results indicated having a strong stereotypic image about scientists did not impact the student’s choice to pursue science or a science related career.
	In 1983, Chambers developed the Draw-a- Scientist- Test (DAST) patterned after the Draw-A-Man-Test (Goodenough, 1926; Harris, 1963). The students’ drawings were assessed for seven predetermined indicators of the “standard image” of the scientist from ...
	However, some researchers have raised questions about the use of DAST as a means to understand student perceptions of scientists. Jarvis and Rennie (1995) argued that the use of drawings alone to understand student perception was problematic. They opi...
	To provide a reliable and efficient format for analyzing students' drawings, Finson, Beaver, and Cramond (1995) developed the Draw-A-Scientist Checklist (DAST-C).  The checklist consisting of 15 items was advantageous, lending itself to comparative da...
	Synopsis of international studies using DAST
	While several research studies have been conducted in US regarding children’s perceptions of scientists, there is a paucity of such data in the international arena. Chambers (1983) conducted a study of images of scientists in the People's Republic of ...
	Fung (2002) administered the DAST to 675 Hong Kong Chinese students comparing primary and secondary school student’s images. She reported that students developed more stereotypical images with age and that the scientists drawn were predominantly mascu...
	Buldu (2006) described a study in Turkey when DAST was administered to children ages 5-8 years. None of the 24 boys drew female scientists and 5 of 13 girls drew female scientists. Sjøberg (2002) investigated students’ experiences and interests relati...
	Gardner (1980) suggested that the cultural models students are exposed to significantly impact their mental schema the results of which are exhibited in drawings arising from those schemas. Various cultural factors are responsible for the formation of...
	Students’ Attitudes toward Science & Their Career Choices
	Research shows that students’ attitudes towards science are related to their choice to pursue a science career. According to Hammrich, (1997), individuals with negative perceptions of science or scientists are unlikely to choose science courses or pur...
	In a nationwide study in US, Tai and his colleagues (2006) investigated whether 8th grade students who reported they expected to enter a science-related career by age 30 obtained baccalaureate degrees in science-related fields at higher rates than stu...
	Earlier studies suggested that female students express more negative attitudes toward science than male students (Catsambis, 1995; Willson, 1983). This gender related difference in attitudes was considered to contribute to the lack of women in science...
	Research Context
	The participant countries other than US were selected because they are rapidly developing industrialized countries with an escalation in migration of personnel in STEM areas to US. Further, the ease of data collection by the authors who hail from the ...
	How science is taught in participating countries
	Table 1 summarizes details about science teaching at the schools from which data was collected in the five participating countries. In India, science is taught at all grade levels starting with General Science and Environmental Studies at the elementa...
	In Turkey, in 3rd grade there is no specific science course, however some broader or cross cutting science concepts such as change, interaction, cause-effect relationship, similarities and variation in nature, and interdependence of organisms are brie...
	In South Korea, science is taught 3 times per a week at the 3rd and 7th grade level. Science for both the 3rd and 7th grade is taught as an integrated science (not taught as separate disciplines such as biology, earth science, chemistry, and physics)....
	In China, science is taught as Natural Science at the elementary level from grade 3, but it is not tested on as a requirement to enter middle schools, hence students are able to spend more time in the laboratory performing experiments. At the middle s...
	METHODS
	Participants
	Participants included 1,800 students at the 3rd, 7th and 10th grades in Bombay, India; Seoul, South Korea; Ankara, Turkey; Beijing, China; and Lubbock, Texas, US. Given the impact of socio-economic factors on student perceptions, participant schools w...
	Within the participating schools, one hundred twenty students per grade level 3rd, 7th & 10th) were randomly selected. The procedure for selecting students was uniform in all schools. Teachers provided researchers only the roll numbers of the students...
	Research Design and Data Collection
	A mixed method research design was employed to compare differences and similarities in students’ perceptions of science and scientists among different countries. Major data sources included student responses to survey instrument and interviews. The su...
	Data Analysis
	Students’ Perceptions of Scientists
	The drawings of scientists (Part A) were evaluated using the DAST-C developed by Finson, Beaver, and Cramond (1995). The DAST-C consists of 15 items that represent 15 stereotypic characteristics of scientists that students commonly have. During the an...
	To enhance the accuracy of scoring by DAST-C, the three researchers jointly scored 20 drawings randomly selected from each country and established clear criteria for analysis of each item on the DAST-C. Then they scored separately another 20 drawings...
	Students’ Perceptions of Doing Science
	For Part B, the drawings of a student(s) doing science were grouped into three main categories: (1) those who pictured themselves as passive learners such as reading about science or taking notes at a desk; (2) those who pictured themselves as active ...
	Students’ Career Choices
	Students’ responses to Part C were grouped into three categories: a) scientist (e.g., biologist and chemist); b) science related career (e.g., biotechnologist and computer engineer); and c) non science related career (e.g., singer and soccer player). ...
	Relationships among Students’ Perceptions of Scientists and Doing Science, and Career Choices
	To examine whether student perceptions of scientists were related to their career choices, participants in each country were divided into two groups according to their stated career choices; one wanting to pursue science or science-related career; the...
	In order to assess the relationship between student perceptions of scientists and perceptions of doing science, the mean scores of the stereotype were compared country-wise by three categories based on student perception of doing science; a) drawing t...
	RESULTS
	Part A: Perceptions of Scientists
	Overall Perceptions
	To test the differences in the mean scores of the students’ perceptions of scientists measured by DAST-C by country, by grade, and by gender, ANOVA was conducted. The results indicated that the main effect of country (F=15.679, p-value=.000) and grade...
	Table 4 describes the distribution of the indicators for each country. The stereotypes of scientists most frequently exhibited by students of all grade levels and countries fell into two major categories: a) those related to the physical appearance of...
	Meanwhile, a larger number of students from the US drew their scientists in everyday clothes as opposed to wearing lab coats. In addition, the item 15 (open comments related to dress items, neckties, hair style, smile/frown, etc.) was less depicted by...
	It is also important to note that over 90% of Turkish student depicted scientists as Caucasian, while the students from other countries illustrated other ethnic groups, such as Hispanic, Asian, and African. One possible cause for this result is that ...
	By Grade
	In this study, some grade 3 students drew their scientist examining leaves or looking through the telescope. Interviews revealed that those were topics recently studied by the students in their science lessons. We also found that more grade 3 students...
	By Gender
	Although a statistical analysis revealed that there was no difference between female and male participants in the mean scores of stereotype, female participants predominantly depicted their scientists wearing lab coats and eye glasses, working in the ...
	Part B: Draw a Student Doing Science in School
	In part B of the survey administered, we asked participants to draw a picture of a student doing science in school and explain what the student was doing. The data were grouped into three categories: active, passive, and other. Drawings that represent...
	Table 5 represents the results obtained for these categories and indicates the differences in each one of them across countries and grade levels. More than half of the students from all countries perceived doing science as an active practice. Interest...
	Part C: Future Career Choice
	Chi-square test indicated that students’ career choices were different by countries (chi-square = 100.260, df=4, sig.=0.00; see Table 6 for the differences). When asked about their future career choice, more than half of the entire participant group (...
	Among Indian grade 10 students, while only about 10% of participants chose scientist as their future career choice, more than 40% of students chose science and technology related fields to pursue as a future career choice. However these results were n...
	In the interviews, the students from the developing countries often referred directly or indirectly to the “value” of science. Though they found the study of science difficult and tedious, they also saw science as a mean to improve their lives.
	“Science is not my favorite subject to study in school. It is so hard and we have to memorize everything to do well in the exam. When I grow up I want to be an author and write stories, but I think I will be  a computer engineer like my brother and un...
	This directly speaks to how globalization has the ability to make science transformative in the lives of young people (Lee & Micheal-Roth, 2007).
	Chi-square test was performed to examine gender differences in career choice in each country. As a result, the association between gender and career choice was significant in Korea, Turkey and US at the 0.05 significance level (Table 7). In particular...
	Relationship between Students’ Perceptions of Scientist and Career Choices
	The results of t-test with the two groups (wanting to pursue science or science-related career; wanting to pursue non-science related career) indicated that there is no statistically significant difference in the stereotype scores of the two groups fo...
	Relationship between Students’ Perceptions of Scientist and Perceptions of Doing Science
	Three indicators of student perception of doing science (passive, active and other) were present in the students’ drawing of themselves doing science. Table 9 displays the difference in mean score of the stereotypes by student perceptions of doing sci...
	Relationship between Students’ Perceptions of Doing Science and Career Choices
	Table 9 displays crosstabulation of students’ perception of doing science and career choices for each country. As indicated in Table 10, only in Korea and US there was a significant relationship between an active perception of doing science and choos...
	DISCUSSION AND IMPLICATIONS
	This study shows that the students from the five participating countries held similar stereotypic images of scientist to those that previous studies identified. For example, most students in this study portrayed scientists as males wearing lab coats w...
	A larger number of the students appeared to perceive doing science as an active practice. In terms of countries, students from India, US, and South Korea perceived doing science passive more than those from Turkey and China. Assuming that their percep...
	An interesting result of our study was that more than half of the entire participant group stated they would not want to pursue a career in science. The decline in the interest among youth in pursuing science careers has been well documented (Varghese...
	While collecting and analyzing data, it became evident that participants at all grade levels differentiated between “scientist” and “science related careers” as future career choice. While some participants chose scientist as their future career choic...
	The gender analysis with regards to career choices in each country revealed unexpected results. While in South Korea and Turkey, male students tended to choose science related careers more than females did, the pattern was reversed in US. The gender d...
	Another interesting finding is the significant relationship between perceptions of doing science and career choices only in Korea and US. In these two countries, students who perceived science as active practice were inclined to choose science-related...
	Although this international comparison study was ground in sound research methods, it should be acknowledged that the findings of this study cannot generalized towards a larger population of the participating countries due to the relatively small samp...
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	INTRODUCTION
	A model can be defined as a system of objects or symbols that represents some aspect of another system and it can be often compared to a ‘bridge’ or regarded as a ‘mediator’ since a model plays a role of making a connection or transition between theor...
	Besides considering models as science’s products and as presenting its thinking and working methods, they also provide its major learning and teaching tools (Crawford & Cullin, 2004; Harrison & Treagust, 2000;Treagust et al., 2004) and they facilitate...
	The diversity of roles possible for models in science has been widely recognized. More straightforward functions are considered such as the representation of entities in descriptions and/or simplifications of complex phenomena (Ingham & Gilbert, 1991;...
	According to a recent study, scientific models have been recognized as a valuable teaching tool that changes alternative conceptions into scientific conceptions, and leads to an active learning attitude among students (Treagust & Harrison 2000). In or...
	Learners' perceptions of scientific models
	Scientific models have long been used and appreciated as useful tools that enhance learning; however, most elementary and junior high school students regard scientific models as concrete replicas of the real thing, with few students regarding scientif...
	State of the literature
	 Scientific models have been recognized as a valuable teaching tool that changes alternative conceptions into scientific conceptions.
	 Current researches focused on classifying students’ perception and understanding of the scientific models into different levels.
	 Conceptions of lunar phases have been a central focus for various studies from different countries and various misconceptions with regard to this has been reported.
	Contribution of this paper to the literature
	 This study empirically examines whether there were differences in the perception of the scientific models according to students’ subject matter knowledge.
	 A survey called SUMS and the lunar phase description test were administered, the data were analyzed quantitatively and qualitatively.
	 The results of the study showed that Korean students appeared in a different pattern in the epistemological perceptions of the scientific models depending on their types of lunar phases conception.
	Literature review about conceptions of lunar phenomena
	Lunar phases are taught in middle school in Korea and   is one of the concepts in Earth Science that students have difficulty understanding. Many studies that examined student understanding in this field reported that misconceptions persist once they ...
	Purpose of the study
	It is necessary to 37Tfind37T 37Tthe linkage between37T 37Tstudents'37T 37Tcontent37T 37Tknowledge37T 37Tand37T understanding37T of37T 37Tscientific model37T, based on which a method of improving teaching and learning 37Tfor37T 37Tthe meaning and role...
	Therefore, this study was performed to examine students' conceptions of the lunar phases and reveal whether there were differences in the perception of scientific models according to their conceptions. Under the purposes of this research, the followin...
	METHODS
	Participants
	This study was performed with a total of 252 10th grade high school students between the ages of 15 and 16, of whom 115 were from a science high school and 137 from a regular high school in South Korea. The education system in South Korea is divided i...
	The instruments
	Students’ Understanding of Models in Science(SUMS) instrument used to this study, was developed by Treagust et al.(2002) and is comprised of 5 sub-factor categories: items related to multiple representation (MR) examine the recognition of diversity, i...
	The survey was administered by science teachers from their respective schools, and students were given 20 minutes to complete the survey. To ensure the uniformity of administration of the survey in all classrooms, teachers were instructed not to provi...
	In the lunar phase description test, all participants of this study were asked to write regarding why the Moon keeps changing its shape in a 1-month cycle. The 37Tresearchers37T c37Tompleted37T 37Tdrawing37T 37Ttest regarding37T 37Tthe37T 37Tchanges37...
	Data analysis
	Korean Students’ Alternative Conceptions of Lunar Phases
	The researcher and two Earth Science teachers analyzed the students' responses as raters. First, all the responses were reviewed to develop a set of analysis criteria. The student conceptions were classified into 5 types based on the criterions of ana...
	Student responses were analyzed based on the analysis criterions to determine the type of conception to be classified into, and the frequency of each of the schools was calculated. In order to increase the inter-rater reliability, three researchers cr...
	Perception of the Korean Students on the Scientific Models
	Relationship between Students’ Perception of the Scientific Models and their Conceptions of Lunar Phases
	RESULTS AND COMMENTS
	Korean students’ alternative conceptions of lunar phases
	 The phases of the Moon depend on its position in relation to the Sun and Earth. As the Moon makes its way around the Earth, we see the bright parts of the Moon's surface at different angles.
	 As the Moon revolves around the Earth, a portion receiving sunlight stays constant but the part that is viewed from the Earth changes.
	 As the Moon orbits the Earth, the surface of the Moon that is visible from the Earth changes.
	 Because the Moon orbits the Earth, a portion of which is illuminated by the Sun varies continually.
	 The revolution of the Moon around the Earth makes the Moon appear as if it is changing shape in the sky.
	 Depending on the Moon's position, a portion that receives the light rays from the Sun is different.
	 The part that receives the sunlight becomes different.
	 As the Moon orbits the Earth, the part receiving the sunlight changes depending on its position.
	 The shape of the moon observed changes because the Moon orbits the Earth and the Earth rotates.
	 It's because of the positions of the Moon and the Sun change.
	 It's because the Moon reflects the sunlight as it orbits the Earth.
	 It's because the Moon orbits the Earth.
	 It's because of the orbit of the Moon and the Earth.
	 The angles of the Earth, Moon and Sun change and the shape of the moon observed changes.
	 The shape of the Moon changes because the Earth's shadow falls on it depending on the time.
	 The shape of the Moon changes because the Earth's shadow falls on it.
	 It's because the Moon enters Earth’s shadow.
	 It's because a portion of the Moon on which the Earth's shadow falls changes.
	 When the sunlight gets blocked by the Earth because of the Earth's orbit, it causes a shadow to fall on the Moon and changes its phase.
	 The shape of the Moon changes because it gets hidden by the Sun.
	 It's because the Earth is rotating.
	 It's because the Earth is orbiting around the Sun.
	 It's because the Earth is rotating with an axial tilt.
	 The shape of the Moon observed varies because of the difference between the orbit periods of the Earth and the Moon.
	Perception of the Korean students on the scientific models
	Comparison of the perception of scientific models by five groups of lunar phase conceptions
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