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Abstract

This study aims to determine pre-service elementary teachers’ views with regard to
evaluating the effectiveness of WebQuest and Wiki activities prepared for general
chemistry courses. It also aims to detect the effects of these activities on pre-service
elementary teachers’ levels of motivation to learn chemistry. For this aim, we used
a mixed method research design. Data were gathered using focus group interviews
and the ‘Chemistry Motivation Questionnaire’. The sample of the study consisted of
111 pre-service elementary teachers from two different universities. The frequency
of the pre-service teachers’logging into WebQuest and Wiki activities of the Moodle
Learning Management Systems were monitored. The qualitative result of the study
shows that both systems made cognitive contributions to pre-service teachers and
attracted their interest at the sensory level. As for the quantitative analysis, the
results of our study indicate that pre-service teachers had positive views toward
using WebQuest or Wiki activities in courses, whereas their motivation to learn
chemistry did not increase. A positive, significant relationship but at a low level
was observed between pre-service teachers’ motivation to learn chemistry and the
frequency of logging into Wiki activities.
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Introduction

The Internet comes first in the list of sources of information. Because learners can
be exposed to topics irrelevant to their research on the Internet, this may lead to
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concept confusion, causing learners to have difficulty reaching and organizing the
right information. The results obtained from the Internet search engines or e-libraries
on a topic of interest may not always be suitable for teaching aims. Moreover, the
process of finding accurate information about a topic of interest and focusing on a
topic can be unnecessarily time-consuming.

With Web 2.0 technologies, social platforms present opportunities for dynamic,
interactive sharing and reuse with the help of Web 2.0 tools and the web contents
which can be modified by anyone and can be easily devised. Using the WebQuest
technique, a Web 2.0 technology used in education, pre-service teachers can accomplish
research-based tasks during which they can improve analysis, synthesis and evaluation
processes without directly searching for information on the Internet and by focusing
their attention on information in accordance with the sources provided. Consisting
of introduction, task, process, resources, evaluation and conclusion, WebQuests are
an alternative learning technique which enables teachers to let their pre-service
teachers surf the Internet to gather information. They may enter unsuitable web sites
while surfing on the Internet which constitutes a huge risk. Moreover, pre-service
teachers may be exposed to a large amount of junk information while searching for
information on the Internet. Due to using the web sites predetermined by teachers for
WebQuest search, exposure to unnecessary information can be avoided (Weeks, 2005).
WebQuest activities enable teachers to teach online, which is different from face-to-
face education. Furthermore, WebQuest activities develop pre-service teachers’ skills
to put into practice and demonstrate online the knowledge they acquire, to follow
instructions, to organize their knowledge. Also, these applications increase pre-service
teachers’ compatibility with the use of technology, develop their experiences with
virtual platforms and support them to carry out group work online (Tepe, 2013). In
WebQuest activities, pre-service teachers collect information by doing research and
create new information actively using their own experiences and background, through
which they base their knowledge on the principles of the constructivist approach
(Zlatkovska, 2010). WebQuest activities improve the abilities of pre-service teachers
to solve problems and conduct research because the tasks given in WebQuests are
designed to support pre-service teachers’ levels of thinking, analysis, synthesis, and
evaluation. The existing literature on the topic reveals that WebQuest activities provide
pre-service teachers with cognitive contributions (Allan & Street, 2007), increase pre-
service teachers’ learning performances (Chang et al., 2010), and equip pre-service
teachers with research abilities (Tabanli, 2008).

Wikis, another example of Web 2.0 technologies, are readable and writable web
sites where all users can create a new page or modify an existing one. Wikis provide
opportunities for groups from different regions to work cooperatively on documents
of interest via the Internet. Another feature of Wikis is that if a participant makes an
incorrect or inappropriate modification or adds content of such nature, other users
can easily correct or undo it (Minocha & Roberts, 2008). Wikis play an important role
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in providing for constructivist learning environments (Karasavvidis, 2010). Internet-
based instruction can be used via Wiki applications which support cooperative
learning by allowing pre-service teachers to work in groups to build and design web
sites, to store documents, pictures and presentations about a specific subject matter,
to manage and monitor modifications in these documents, and to carry out online
discussions (Parker & Chao, 2007). In Wiki applications, pre-service teachers formulate
knowledge on their own or within groups. Using Wiki applications as a teaching tool,
a constructivist learning environment can be created (Heafner & Friedman, 2008).
For putting Wiki activities into practice, the teacher acts as a guide who monitors the
process in which pre-service teachers create a Wiki instead of operating as a person
who transmits knowledge to teach a lesson or a subject matter. Teachers have access
to all sections of Wiki applications and can control all sections (Tepe, 2013). Wiki
applications play not only the role of tool transferring information to pre-service
teachers but also of an educator facilitating information exchange. These claims are
supported in literature through evidence that Wiki activities facilitate information
exchange and encourage discovery learning (Raman et al., 2005), support learning
(Chou & Chen, 2008), provide knowledge and ability (Snelling & Karanicolas, 2008),
and also support group activities by creating a cooperative environment (Raman et
al., 2005; Mindel & Verma, 2006; Chou & Chen, 2008; Frydenberg, 2008; Elgort et al.,
2008; Morgan & Smith, 2008; Snelling & Karanicolas, 2008; Huang & Nakazawa, 2010;
Su & Beaumont, 2010; Tsai et al., 2011; Wever et al., 2011).

WebQuest and Wiki applications enable interaction among learners through
cooperative learning activities, gather information from different sources and
contribute to teaching by using technological tools. Wiki applications are performed
to foster collaborative writing activities. Wiki-based collaborative writing is used to
evaluate the level of contributions of pre-service teachers by looking at log records and
creating statistics (Hadjerrouit, 2014). On the other hand, inquiry-based activities are
performed via WebQuest. Dodge (1995) described WebQuests as “an inquiry oriented
activity in which some or all of the information that learners interact with comes from
resources on the Internet, optionally supplemented with video conferencing” (p. 10).
Additionally, when these applications are compared with respect to the way they are
built to support education, they may have different effects on pre-service teachers
(attitudes, motivation, success, etc.). However, there is a limited number of studies
which focus on how the use of these systems may influence pre-service teachers’
motivation to learn chemistry.

One of the significant defects of Internet-based teaching is considered to be its
inability to present materials that are not synchronized, to share and discuss the
presented materials in different ways, to keep records of the system, pre-service
teachers, and teachers, and also to fulfill such necessities as reporting. In order to
overcome these deficiencies Learning Management Systems (LMS’s) come into
action. Moodle LMS is a free online open-source lesson management system whose
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most significant advantage is that lesson notes, discussions, homework, and tests
can be managed on the Internet. In the Moodle LMS environment, courses can be
conducted in a synchronized and unsynchronized way and pre-service teachers have
the opportunity, if given permission, to follow courses in any place at any time (Inner,
2007).In the Moodle LMS, what pre-service teachers do on the system and their level
of activity in tasks can be easily monitored.

In our study, using WebQuest and Wiki applications of the Moodle Learning
Management Systems (LMS) for the general chemistry course were prepared. The
main purpose of including WebQuest and Wiki activities in Moodle LMS is that pre-
service elementary teachers can be monitored in Moodle LMS, observations can be
made regarding which pre-service teachers follow activities and for how long, along
with other details. The use of Moodle LMS in chemistry courses has been the topic of
some studies (Vega & Salas, 2011; Dughila et al., 2013; Jordan, 2013). However, there
is little research examining how pre-service teachers use WebQuest and Wikis with
Moodle LMS, the problems that can be encountered in activities and suggestions about
possible solutions to those problems, as well as how this situation affects pre-service
teachers’ motivation to learn chemistry.

As topics in chemistry course are theoretical, there are some difficulties in teaching.
Also, an increase in pre-service teachers  negative motivation for chemistry has recently
been discussed in various studies (Gilbert, 2006; OECD, 2006; Yaman, 2009). This
study is important for its contribution to the awareness of how the use of WebQuest
and Wikis affects pre-service elementary teachers’ motivation to learn chemistry. It is
also important to mention that the study covers two significant social platform tools
such as WebQuest and Wiki in Moodle LMS and for its presentation of a comparative
point of view about these tools.

In our study, some of the contents for general chemistry course were prepared using
WebQuest and Wiki applications of the Moodle LMS from Web 2.0 technologies.

Our study aims to determine pre-service elementary teachers’ views with regard to
evaluating the effectiveness of WebQuest and Wiki applications prepared for general
chemistry courses. It also aims to detect the effects of these applications on the levels
of pre-service elementary teachers’ motivation to learn chemistry. We seek to answer
the following research questions:

1) What are the views of pre-service elementary teachers about the application
WebQuests and Wikis in the General Chemistry Course?

2) Is there a difference in pre-test and post-test scores of motivation to learn
chemistry of pre-service elementary teachers using the WebQuest and Wiki
activities in the chemistry course?

3) Is there a significant relationship between the frequency of pre-service elementary
teachers’logging into WebQuest and Wiki activities and their level of motivation
to learn chemistry?
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Research Methodology

Research Design

A mixed method research design was used in our study. In the mixed method, the
qualitative and quantitative data for a study is gathered, analyzed, and interpreted
(Creswell, 2003; Onwuegbuzie & Leech, 2006). The static-group comparison design
was used for the quantitative part of this study. This design is often referred to as the
nonequivalent control group design (Fraenkel & Wallen, 2012). For the qualitative
part of this study, a descriptive qualitative research design with focus group interviews
was used.

In our study, the general chemistry courses of pre-service elementary teachers at
the Department of Elementary Education of the Faculty of Education, Ege University
and of Kilis 7 Aralik University were performed with WebQuest and Wiki applications
within Moodle LMS. Three different data gathering tools were used: Chemistry
Motivation Questionnaire (CMQ) for gathering the quantitative data, WebQuest Semi-
structured Focus Group Interview (WQSFGI) and Wiki Semi-structured Focus Group
Interview (WKSFGI) for gathering qualitative data. Moreover, particular questions
were asked in CMQ in order to obtain demographic information. Table 1 presents the
details of the research design application levels.

Table 1
Research design application levels

Groups Pretest Application Posttest
cmQ

GWQ cMQ WebQuest WQSFGI
GWK mMQ Wiki mMQ

WKSFGI

WebQuest Group (GWQ); Wiki Group (GWK); Chemistry Motivation
Questionnaire (CMQ); WebQuest Semi-structured Focus Group
Interview (WQSFGI); Wiki Semi-structured Focus Group Interview
(WKSFGI).

Sample

The research sample consisted of 111 freshmen pre-service elementary teachers from
Ege University (Wiki Group - GWK=24; WebQuest Group - GWQ=29) and Kilis 7
Aralik University (GWK=31; GWQ=27). The research was conducted in the spring
semester of the 2012/2013 academic year (Table 2). Because the participants were
from researchers’ universities, the convenience sampling method was used (Fraenkel &
Wallen, 2012) in the selection of GWQ and GWK. In the qualitative part of the research,
24 pre-service teachers were divided into two groups, each consisting of 12 pre-service
teachers from GWQ and GWK who were interviewed in focus groups. Criterion based
sampling method, a purposive sampling method, was used in the qualitative part of
the research (Patton, 1990, pp. 169-186). Participants of the focus group interviews
were selected among the pre-service teachers who attended the lesson’s activities most
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frequently. In order to monitor how much time pre-service teachers spent with the
applications, the reporting feature of Moodle LMS was utilized. In the quantitative
part of the research, 11 pre-service teachers did not participate in the post-test CMQ.
The chemistry course is a compulsory course in the curriculum of the department
of elementary education in Turkey. After starting the activities in the study, some
participants did not want to attend the course and wanted to attend traditional courses.
Joining the CMQ and focus group interviews were performed according to voluntary
participation. Demographic features of the study group are shown in Table 3.

Table 2
Study groups
Groups Faculty Department Class Qualitative(f) Quantitative(f)
GWQ Education Elementary Education 1 12 56
GWK Education Elementary Education 1 12 55
Total 24 1M
Table 3
Demographic features of the study group
Variable Property GWQ(f)  GWK(f)
Female 43 42
Gender
Male 13 13
Do you have a PC? ves 27 36
No 29 19
Do you have Internet access? Yes 31 34
No 25 21
Never 6 4
How much time do you spendonthe  1-4 hours 19 23
Internet per week? 5-9 hours 22 16
10 and more hours 9 12
Have you ever taken online courses? ves 27 2
No 29 30

Data Collection Instruments
Chemistry Motivation Questionnaire (CMQ)

The CMQ was developed by Glynn et al. (2007; 2009), and was adapted into Turkish
by Ilhan, Yildirim, and Yilmaz (2012). During the adaptation work done by Ilhan
et al. (2012), the final form of the questionnaire was set to 22 items. The CMQ is a
Likert-type questionnaire with rating grades ranging from Never (1) to Always (5).
Questionnaire reliability coefficient (Cronbach Alpha) was measured to be 0.82. This
result shows that the questionnaire is reliable enough and usable. In the adaptation
study done by Ilhan et al. (2012), exploratory factor analysis was performed. The CMQ
consists of 22 items and six dimensions. These dimensions are “intrinsically motivated

» « » <«

science learning”, “extrinsically motivated science learning”, “relevance of learning

» 3 <

science to personal goals”, “responsibility for learning science”, “confidence in learning
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science’, and “anxiety about science assessment”. In this study, pre-service elementary
teachers’ motivation to learn chemistry was calculated with 22 items.

WebQuest Semi-structured Focus Group Interview (WSFGI) and Wiki
Semi-structured Focus Group Interview (WKSFGI)

For the purpose of this study, the WSFGI and WKSFGI were developed. WSFGI
and WKSFGI consist of open-ended questions which include probes. While creating
WQSFGI and WKSFGI, a question pool was formed in accordance with the research
questions of the study. The lecturers who teach in the field of qualitative research
methods were consulted in order to evaluate the validity of these questions and their
opinions were used as expert opinions. After receiving expert opinions, the draft focus
group interview forms were prepared. Afterwards, pilot interviews were conducted
with second persons among the pre-service teachers in GWQ and GWK who spent
more time with WebQuest and Wiki activities. The focus group interview questions
were reviewed based on the answers from pre-service teachers, necessary modifications
were made on probes, and finally WSFGI and WKSFGI were prepared. The focus group
interviews were recorded on video in order to prevent data loss. In our study, we paid a
special attention to ensuring that the questions were impartial and speech-like. Semi-
structured focus group interviews lasted around 50 minutes on average.

Data Analysis

The qualitative data in WQSFGI and WKSFGI of the study were analyzed with the
inductive content analysis method (Elo & Kyngais, 2008). SPSS statistical analysis
software was used to analyze the quantitative data. In order to discover the effect of
WebQuest and Wiki activities on pre-service teacher motivation to learn chemistry,
paired samples t-test and independent samples t-test were conducted.

Implementation Process

Before WebQuest and Wiki activities were implemented, Moodle LMS user accounts
were created for each pre-service teacher. During the research, pre-service teachers
were monitored via Moodle LMS which recorded the attendance statistics. In this way,
we could determine whether individual pre-service teachers performed the activities
or not and how many times they logged into these applications (Table 4).

Table 4
Frequency of logging into applications

Atom Structures and

Basic Concepts . Periodic Table Chemical Bonds

4 Theories
3 2z 2z 2z z
() = < i~ < ~ © ~ S =
5 s 3% &8 3 8 8 2 8 38 3 % B8
%— GWQ 2204 28 16 2133 48 4 1726 24 1 723 8 4 6919
£ GWK 385 30 54 2825 47 16 2050 9 7 490 4 1" 9408

Total 6069 58 70 4958 95 20 3776 33 8 1213 12 15 16327

WebQuest Group (GWQ); Wiki Group (GWK)
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The pre-service teachers in GWK with 9408 actions in total performed the most
actions in the applications, followed by GWQ with 6919. During the study, WebQuest
and Wiki activities were prepared in Moodle LMS. The activity contents were designed
according to the contents of the subjects of the general chemistry course (Atom
structures and theories, periodic table, and chemical bonds). Before the study, pre-
service teachers had a week-long orientation on the basic chemistry concepts. The
orientation program aimed to familiarize pre-service teachers with the system. During
the orientation, we prepared a WebQuest activity related to the unit called “basic
concepts”. In the implementations, pre-service teachers in GWQ were asked to explain
each distinctive feature of matters in relation to daily life and to prepare a report
showing three physical states (solid, liquid and gas). In the Wiki application which
prepared “the basic concepts”, the pre-service teachers were expected to create a book
section by filling the given subject headings. The pre-service teachers were involved in
a seven-week performance process consisting of one week orientation and six weeks
for the implementation process. Pre-service teachers in the GWQ were assigned
specific tasks and they were expected to complete their homework related to the tasks
assigned to them. While preparing the course contents for GWK, mostly course books
were used. After determining the concept lists and subject headings of units, GWK
were expected to create a book section related to each of the units by filling the related
subject headings. While preparing the course contents, expert opinions were consulted
all the time and the necessary changes were made accordingly.

Results

Pre-service teachers’ views in GWK and GWQ in our study were analyzed. Themes
and codes were created with content analysis. Frequencies of codes are presented in
Table 5. According to pre-service teachers’ views about WebQuest and Wiki activities,
there were four themes established: cognitive contribution, sensory effect, usability,
and suggestion about applications.

Table 5
Frequencies of pre-service teachers’ expressions in the themes and codes created with the content analysis
WebQuest Wiki
Themes - Codes Positive (f) ~ Negative (f)  Positive (f) ~ Negative (f)
Provides learning 3 0 10 0
5 Easy to remember 13 2 10 3
= Effective learning 5 1 4 0
2 New learnings 4 0 8 0
§ Facilitates understanding 4 0 3 1
S Maintains subject coherence 0 6 0 0
2 More information 6 0 9 0
'S, Provides research 4 0 5 0
S Helpfulness 7 6 11 1
Contribution to success 7 0 9 0
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WebQuest Wiki
Themes  Codes - . " -
Positive (f) ~ Negative (f) Positive (f) ~ Negative (f)
] Liking 17 1 16 1
o Responsibility 9 2 5 2
2 Attitude 15 3 13 8
§ Motivation 10 1 15 0
2 Boringness 0 1 0 9
Assistance to exams 2 0 2 0
- Systematic studying 4 0 0 2
£ Associate with daily life 7 0 7 1
-§ Opportunity to review 3 0 3 2
=) Interaction 15 4 7 4
Facilitates learning 13 0 9 0
Quick access to information 4 0 9 0
. Feedback 0 1 0 10
3 .  Application to other courses 7 1 14 4
2 §  Visual design 0 4 0 13
S® Serves the purpose 1 5 1 16
=
B35  Example applications 0 0 0 3
[ . .
2 2 Seeing past subjects 0 0 1 3
=) o
a Communication between 0 6 0 0
groups
TOTAL 160 54 170 81

Pre-service Teachers’ Views of WebQuest and Wiki Activities

When pre-service teachers’ views under the theme cognitive contribution were
examined, a series of codes emerged: provides learning, easy to remember, effective
learning, new learnings, facilitates understanding, maintains subject coherence, more
information, provides research, helpfulness, and contribution to success. When the pre-
service teachers’ views under the theme of sensory effect were evaluated, codes such
as liking, responsibility, attitude, motivation, and boredom emerged. Some of the pre-
service teachers’ views about cognitive contribution and sensory effect are given below:

“Thanks to Moodle, there was no need to take more notes. It already had notes. I mean
there is a certain build up in that. Doing only listening in the class was very helpful”
[GWKS5].

“We all log on to the system at the same time and have to wait for each other” [GWK7].

“As elementary pre-service teachers, we don’t have much interest in science classes but
thanks to this, we now do. I am learning chemistry, I have started liking it, it’s like I now
have some knowledge about science subjects. That is, this way influences our participation”
[GWK12].

“Seeing something visually makes it better understood” [GWQI1].

According to the pre-service teachers’ views, it can be said that WebQuest and Wiki
activities have had cognitive contribution for pre-service teachers. The pre-service
teachers in GWK shared many views stating their cognitive contributions. They
made rather positive statements, especially about easy remembering, helpfulness
and contribution to success. According to these statements, the pre-service teachers
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found the applications cognitively positive. They shared their views about liking,
responsibility, attitude, motivation and boredom in a sensory point of view. Although
some interviewees in the focus groups shared a couple of negative views about the
activities from a sensory point of view, the majority of the views were positive. The
pre-service teachers stated that they liked the applications, that the activities gave them
a sense of responsibility, and that they increased their attitude and motivation. Some
of the pre-service teachers stated that although they found the applications interesting
in the beginning, their interest dropped in time and the activities became boring.

Judging by the answers from the pre-service teachers about the usability of
WebQuest and Wiki in courses, such codes as assistance to exams, systematical
studying, associations with daily life, opportunity to review, interaction, facilitating
learning and quick access to information were formed. Some pre-service teachers’
views about usability codes are given below:

“Basically while you go through the Moodle to see which one is better, you read the
content. It’s like rereading something you already know” [GWK1].

“It was helpful in that we had quick access to information... Quicker, that is, because it
is supported by the Internet, it is quick to reach the information” [GWK5].

“It helps a lot while studying for exams, too. It is better for studying for exams” [GWQI11].

“Because most of our friends didn’t delay their homework, they worked systematically.
They didn’t skip through every subject. As elementary education pre-service teachers, it
guided us. It made it easy that it was on the Internet. We don’t have any problems while
doing homework. Also, because of its multi-level structure it helps us in that matter. It is
not very difficult for us. It helps us to learn this lesson” [GWQ12].

When the pre-service teachers’ views on the usability of WebQuest and Wiki
activities are evaluated, it is evident that the pre-service teachers in GWQ found the
applications more usable compared to the pre-service teachers in GWK (Table 5). Pre-
service teachers found the activities more usable because of its facilitating learning
and interaction. Moreover, they made positive statements about the usability of the
applications in daily life. The pre-service teachers stated that they could have quick
access to information because the activities are on the Internet.

Pre-service teachers expressed their opinions about what modifications could
increase the usability of the activities under the theme of suggestions about activities.
The codes created under this theme were categorized as feedback, application to other
courses, visual design, serving to purpose, example applications, seeing past subjects,
and communication between groups. Some pre-service teachers’ views are given as
follows:

“If the lecturer corrected our mistakes after we had an activity, it would certainly
be more effective for permanent knowledge” [GWK2].

“If we have had the opportunity to see the homework our group friends do, I mean,
for example, log on to WebQuest, I would still just do my homework. But, I couldn’t
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see the ones my group friends do. It had a negative effect. Or if we had been able to
see Wiki homework, we could have been able to read all of them. In my opinion, it
is very logical to see others’ homework” [GWQ9].

“It could be much better when it is used in science courses, especially in physics
and math. For example, we wouldn’t be stuck with just one person’s solution and
could see several other solutions. We could be in interaction with our friends, solve
our problems” [GWQI2].

Although pre-service teachers found the applications effective, they expressed
their concerns about their deficiencies and stated their opinions about how the
applications should be improved. The pre-service teachers in GWK expressed more
need for modifications compared to the ones in GWQ (Table 5). This shows that pre-
service teachers in GWK have more problems with doing the applications than pre-
service teachers in GWQ. The pre-service teachers especially had complaints about
the feedback deficiency of the lecturers who were teaching the general chemistry
course and they also complained that the activities were not serving the purpose.
The pre-service teachers stated that the applications did not serve their purpose in
the context, there were deficiencies in the infrastructure, the subject headings were
not in the form of links and they were insufficient, they did not have enough time
for Wiki applications, they had to wait online to add contents to Wiki activities, and
that the copy and paste feature was disabled. Moreover, pre-service teachers in GWK
expressed more positive opinions about the usability of the activities in other courses.

In conclusion, according to pre-service teachers’ views, WebQuest applications
contributed cognitively more than Wiki applications did and pre-service teachers in
GWQ found the applications more useful. While WebQuest and Wiki activities both
contributed to pre-service teachers in similar ways within the context of sensory
effect, pre-service teachers in GWK expressed more opinions about the necessity of
modifications in the activities.

Pre-test and Post-test Scores of Pre-service Elementary Teachers’
Motivation to Learn Chemistry

CMQ was used in order to examine the effects of the activities on the levels of
pre-service elementary teachers’ motivation to learn chemistry. Firstly, the average
of pretest and posttest points of GWQ, and secondly the averages of the pretest and
posttest points of GWK were compared by conducting a paired samples t-test.

Normality test was applied to assess whether or not the parametric tests would be used
in our study. When the results of the Shapiro-Wilks test were examined, the significance
values were greater than .05 (p>.05). Data show a normal distribution (Biiyiikoztiirk,
2007, p.42). The paired samples t-test was used to determine the difference between the
pretest-CMQ and posttest-CMQ points of pre-service elementary teachers’ motivation
to learn chemistry as part of GWQ and GWK (Table 6).
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Table 6
Paired samples t-test for GWQ and GWK
N Mean(M) Standard Eta
Groups Pretest Posttest Deviation df t p Squared
(SD) (n2)
GwQ 55 72.65 71.87 10.98 54 .52 .60 .081
GWK 45 78.84 76.86 11.37 44 1.16 25 .044

According to the quantitative data results, there was no statistically significant
difference between the pretest-CMQ and posttest-CMQ average of GWQ
(t(54)=.52;p>.01; n2=.081) and GWK (t(44)=1.16;p>.01; n2=.044). Based on these
findings, it can be concluded that there was no significant change in the pre-service
teachers’ motivation to learn chemistry at the beginning and at the end of the
WebQuest and Wiki applications use. That is, WebQuest and Wiki activities did not
cause a significant effect on pre-service teachers’ motivation to learn chemistry.

The independent samples t-test was conducted in order to determine whether
WebQuest and Wiki activities have an effect on the pre-service teachers’ motivation
to learn chemistry (Table 7). First, the pretest points of the GWQ and GWK and then
the motivation posttest points were compared.

Table7
Results of the independent samples t-test for pretest and posttest

Eta
N M SD df t p Squared
(n2)
GW 55 72.65 10.45
Pretest-CMQ Q 98 297 0.00 0.083
GWK 45 78.84 10.25
GWQ 55 71.87 12.62
Posttest-CMQ
GWK 45 76.87 1007 98 2.15 0.03 0.045

According to the results of the independent samples t-test, a significant difference
on the importance level of 0.01 (t(98)=2.97;p<.01;n2=.083) emerged between the
pretest-CMQ points of GWQ and GWK. This significant difference is in favor of the
pre-service teachers in GWK and it shows that the levels of the pre-service teachers’
motivation to learn chemistry in GWK were higher at the beginning. Moreover,
considering the importance level of 0.01 (t(98)=2.15;p>0.01;12=0.045), no significant
difference was found according to the posttest points between GWK and GWQ.
The fact that there were no significant differences between the motivation posttest
points of GWQ and those of GWK at the end of the study in contrast to the levels of
Wiki pre-service teachers’ motivation to learn chemistry, which were higher at the
beginning of the study, is an indicator that WebQuest activities motivated pre-service
teachers more than Wiki activities did.
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The Relationship between the Frequency of Logging into
Applications and Pre-service Elementary Teacher Motivation
to Learn Chemistry

In examining the relationship between the posttest-CMQ points of WebQuest
and the frequency of logging into activities, we found that this relationship was at a
positive level, weak, but not significant (r=0.164, p<.05). This shows that the frequency
of logging into Web Quest activities did not cause any significant effect on the pre-
service teachers’ motivation to learn chemistry. When the relationship between the
frequency of logging into Wiki activities and the posttest-CMQ points were examined,
there was a positive significant relationship but it was at a low level (r=0.299, p<.05).
It can be concluded that as frequency of the pre-service teachers’ logging into Wiki
activities increases, the CMQ points also increase. Moreover, when the coefficient
of determination (r?=0.09) is taken into consideration, 9% of the total variance in
the CMQ results from the frequency of logging into Wiki activities. The results are

presented in Table 8.
Table 8
The relationship between the points of posttest-CMQ and the frequency of logging into
applications
Frequency of logging into
applications

Pearson Correlation (r) 164
Posttest-CMQ of WebQuest  Sig. (p) 230

N 55

Pearson Correlation (r) 299°
Posttest-CMQ of Wiki Sig. (p) .046

N 45

Discussion and Conclusions

As a result of the interviews conducted with the pre-service teachers about the
effectiveness of WebQuest and Wiki activities, four themes were established: cognitive
contribution, sensory effect, usability, and suggestions about the class. At the end of
the implementation, the majority of the pre-service teachers stated that the activities
cognitively contributed to them. A number of research studies reveal that WebQuest
activities are helpful as a cognitive contribution (Allan & Street, 2007; Halat, 2007;
Chang et al., 2010; Zacharia et al., 2010). Raman et al. (2006) state that Wiki activities
facilitated information sharing, were effective tools in education, and encouraged
discovering learning; the pre-service teachers scored better grades with Wiki activities
(De Pedro et al., 2006); Wiki activities supported learning (Chou & Chen, 2008);
contributed to learning (Frydenberg, 2008); provided knowledge and abilities (Snelling
& Karanicolas, 2008); encouraged research and new learnings (Tsai et al., 2011).

In our study, considering the sensory effect of WebQuest and Wiki activities, the
majority of pre-service teachers stated that they liked the activities, the applications
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increased their interest, attitude, and motivation, and they acquired a sense of
responsibility thanks to the activities. On the other hand, some of the pre-service
teachers stated that the activities decreased their interest and became boring after
a while. In the literature related to WebQuest activities, there are similar results
for sensory effect confirming that these applications are interesting, motivating,
encouraging and entertaining (Allan & Street, 2007; Kilig, 2007; Lim & Hernandez,
2007; Tabanli, 2008). In studies conducted by Borekgei (2010) and Goékalp (2011),
WebQuest activities did not increase the pre-service teachers’ attitude towards the
lesson. In some studies, pre-service teachers did not like to participate in Wiki
activities (Ma & Yuen, 2008) and participated in activities reluctantly (Carr, Morrison,
& Deacon, 2007). Moreover, Karasavvidis (2010) concludes that using Wiki in higher
education led to gaining information by copy-and-paste causing reluctance about
sharing information.

When we examined the usability of WebQuest and Wiki activities in our study,
pre-service teachers reported that these activities were helpful for their exams and
systematic studying, were associated with daily life, provided opportunity for review,
interaction and quick information access, and facilitated learning. Since the majority
of these opinions are positive, it can be said that both WebQuest and Wiki applications
are usable. The usability of the activities is supported by similar studies in the literature
which conclude that relating tasks to daily life during WebQuest activities increased
their usability (Kundu & Bain, 2006; Kose, 2007; Chang et al., 2010). It revealed that
both WebQuest activities (Chan, 2007; Tabanli, 2008) and Wiki activities (Raman et
al., 2005; Mindel & Verma, 2006; Halat, 2007; Chou & Chen, 2008; Frydenberg, 2008;
Elgort et al., 2008; Morgan & Smith, 2008; Snelling & Karanicolas, 2008; Huang &
Nakazawa, 2010; Su & Beaumont, 2010; Tsai et al., 2011; Wever et al., 2011) created
an environment for cooperation and encouraged group work. Contrary to these
opinions, Karasavvidis (2010), states that Wiki activities created a lack of cooperation
and communication. Altun (2008) states that Wiki activities were difficult although
the activities encouraged interaction in the lesson.

No matter how usable the activities were found to be, based on the positive feedback
of pre-service teachers about WebQuest and Wiki activities in our study, some pre-
service teachers provided suggestions for improving the effectiveness of the activities.
These suggestions were as follows: providing feedback from lecturers or the system,
using applications in other courses, visual design, serving its purpose, example
applications, seeing past subjects, and communication between groups.

When the literature on using WebQuest activities in other courses is examined, we
can see that its use in Geography, History, Turkish Language and Literature, Health,
and Nutrition was easier than its use in Mathematics, Chemistry, and Physics (Joseph,
2000; Summerville, 2000; A¢ikalin & Duru, 2005). In our study, as well, pre-service
teachers expressed their opinions about the need to use these applications in courses
such as Geography and History. Examining the opinions of pre-service teachers about
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using WebQuest in other courses, Halat (2007) finds that WebQuest activities can
be made more fun with games, and that some visual modifications are necessary for
the activities. In our study, we found similar results. Some pre-service teachers stated
that some applications caused them health problems (dizziness, red eyes, etc.) while
doing WebQuest applications. On the evaluation of WebQuest as computer-based
learning, Hassanien (2006) also states that the pre-service teachers experienced physical
problems during the activities. In our study, some of the pre-service teachers expressed
their opinions about the lack of activity during WebQuest activities. This situation
is also mentioned in the study conducted by Perkins and McKnight (2005). These
studies present findings that pre-service teachers could not complete the applications
during the time assigned. In Wiki applications, pre-service teachers complained that
the lecturer did not provide feedback by joining the system and there were no warning
messages sent by the system. In addition, they expressed their opinions about the
necessity of the related modifications in the system. Similar opinions can be found in
the literature (Raman et al., 2005; Su & Beaumont, 2010; Tsai et al., 2011).

When we examined the influence of WebQuest and Wiki applications on pre-service
teachers’ motivation to learn chemistry in our study, no significant differences were
found between the pre-service teachers’ pretest-CMQ and posttest-CMQ points in
WebQuest group. The study conducted by Gokalp (2011), which investigated the
influence of WebQuest activities on the pre-service teachers and their attitude towards
courses, reveals that there is no significant influence on the pre-service teachers’
attitudes towards courses.

However, the studies conducted by Akgay (2009) for Turkish courses, and Kili¢
(2007) for Mathematics courses, confirmed an increase in the pre-service teachers’
attitudes towards the courses, and in the studies conducted by Lim and Hernandez
(2007) for Family Therapy Education, and Chan (2007) for Simulation and Statistical
Analysis courses an increase was determined for the pre-service teachers’ motivation
to learn chemistry.

In our study, no statistically significant differences were observed between the pretest-
CMQ and posttest-CMQ points of the pre-service teachers in Wiki group’s motivation
to learn chemistry. Studies which show the influence of Wiki applications on the pre-
service teachers’ attitude toward a course and on their motivation were examined
and the results showed that the pre-service teachers’ motivation for some courses was
increased (Chou & Chan, 2008; Su & Beaumont, 2010; Tsai et al., 2011). While the
levels of pre-service teachers’ motivation to learn chemistry in the Wiki group were
significantly higher than the WebQuest group at the beginning of the implementation,
no significant differences emerged between the posttest points of WebQuest and Wiki
activities at the end of the implementation. This shows that WebQuest applications
motivate pre-service teachers to learn chemistry more than Wiki applications. We could
not find any studies which comparatively examined the effect of WebQuest and Wiki
activities on the pre-service teachers’ motivation to learn chemistry.
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In our study, the frequency of the pre-service teachers’ logging into activities was
monitored on Moodle LMS. While a low and positive significant relationship between
the frequency of logging into Wiki activities and the motivation to learn chemistry was
discovered, there were no significant relationships between the frequency of logging
into WebQuest applications and the motivation to learn chemistry. After the pre-
service teachers completed their research assignments on WebQuest activities, they
uploaded these studies on Moodle LMS as well. Pre-service teachers in WebQuest
groups did not have a need to log into Moodle LMS continuously during their research,
whereas the pre-service teachers in Wiki group had to complete their Wiki activities
on the Moodle LMS. During Wiki activities, their adding data to Wiki activities, seeing
each other’s mistakes and correcting them, monitoring each other forced them to log
into Moodle LMS more frequently. Due to these reasons, Wiki activities might have
increased the pre-service teachers’ motivation to learn chemistry more.

The results of our study indicate that pre-service teachers have positive views
toward using WebQuest or Wiki activities in courses, whereas their motivation to
learn chemistry did not increase. It can be suggest that studies about the effects of
Wiki and WebQuest activities on the attitudes of students, pre-service teachers and
teachers and motivation towards learning in courses can be made.
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Appendix

A.1 WebQuest Semi-structured Focus Group Interview

1. How do you think teaching courses with the Moodle-assisted WebQuest method
affects your success in learning chemistry concepts?

Probe: In terms of associating concepts with daily life, in terms of permanence of
learning, in terms of learning speed.

2.What are the features that you think should be modified in order to increase your
success in the applications (tasks, homework) prepared with the Moodle-assisted
WebQuest method?

Probe: Pre-service teacher - pre-service teacher interaction, teacher - pre-service
teacher interaction, applications, visual design of Moodle-assisted WebQuest.

3. How did your roles and responsibilities in using the Moodle-assisted WebQuest
method for chemistry courses affect your learning chemistry concepts?

Probe: While reaching information, during tasks, in peer evaluations, during the
tasks in research applications.

4.Do you think that your working in groups while performing applications with the
Moodle-assisted WebQuest method had an effect on your success? How?

Probe: In terms of using forum pages, in terms of cooperative work (preparing
shared homework).

5. Do you prefer preparing homework by researching the Moodle-assisted WebQuest
applications or preparing homework by researching without WebQuest applications?
Why?

Probe: In using the Internet effectively, in reaching information fast.

6. How did learning with Moodle-assisted WebQuest applications change your
motivation for and attitude to learning chemistry concepts?

Probe: In terms of increase/decrease in motivation for learning chemistry concepts,
in terms of liking chemistry course more or less now.

7. What are your views on the usability of the applications prepared with Moodle-
assisted WebQuest method in other subjects and courses?

Probe: In terms of planning, in terms of applications, in terms of learning.

8. What are the problems you encountered during Moodle-assisted WebQuest
applications?

Probe: In terms of the Internet access, in terms of contacting group members and
finishing shared homework, in terms of understanding the tasks given, in terms of
computer literacy level.

A.2 Wiki Semi-structured Focus Group Interview

1. How do you think teaching courses with Moodle assisted Wiki method affects
your success in learning chemistry concepts?
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Probe: In terms of associating concepts with daily life, in terms of permanence of
learning, in terms of learning speed.

2. What are the features that you think should be modified in order to increase
your success in the applications (tasks, homework) prepared with Moodle-assisted
Wiki method?

Probe: Pre-service teacher - pre-service teacher interaction, teacher - pre-service
teacher interaction, applications, visual design of Moodle-assisted WebQuest.

3. How did your roles and responsibilities in using Moodle-assisted Wiki method
for chemistry courses affect your learning chemistry concepts?

Probe: While reaching information, during tasks, in peer evaluations, during the
tasks in research applications.

4. Do you think that your working in groups while performing applications with
Moodle-assisted Wiki method had an effect on your success? How?

Probe: In terms of using forum pages, in terms of cooperative work (preparing
shared homework).

5.Do you think assisting the cooperative learning method in Moodle-assisted Wiki
applications with web has an effect on your success? How?
Probe: In using the Internet effectively, in reaching information fast.

6. How did learning with Moodle-assisted Wiki applications change your motivation
for and attitude to learning chemistry concepts?

Probe: In terms of increase/decrease in motivation for learning chemistry concepts,
in terms of liking chemistry course more or less now.

7. What are your views on the usability of the applications prepared with Moodle-
assisted Wiki method in other subjects and courses?
Probe: In terms of planning, in terms of applications, in terms of learning.

8. What are the problems you encountered during Moodle-assisted Wiki
applications?

Probe: In terms of the Internet access, in terms of contacting group members and
finishing shared homework, in terms of understanding the tasks given, in terms of
computer literacy level.
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Primjena WebQuest i Wiki sustava
u nastavi kemije: stavovi bududih
ucitelja i njihova motivacija za
ucenje kemije

Sazetak

Ovim istraZivanjem pokusat ée se odrediti stavovi buducih ucitelja vezani uz
procjenu ucinkovitosti primjene WebQuesta i Wikija pripremljenih za nastavu
ople kemije. Takoder se nastoje otkriti ucinci njihove primjene na razinu motivacije
budutih ucitelja za ucenje kemije. S tom svrhom koristili smo se mjesovitom
metodologijom istrazivanja. Podaci su dobiveni koristeci se intervjuima u fokus
grupama i upitnikom ‘Chemistry Motivation Questionnaire’. Uzorak ispitanika
sastojao se od 11 budulih ucitelja s dva sveuliliSta. Promatrala se ulestalost
prijavijivanja na WebQust i Wiki sustave putem Moodle sustava za upravljanje
ucenjem/poucavanjem. Rezultati kvalitativne analize pokazali su da je primjena
oba sustava imala kognitivni doprinos za buduce ucitelje te je potaknula njihov
interes na osjecajnoj razini. Sto se kvantitativnih rezultata tice, oni su u ovome
istraZivanju ukazali na to da bududi ucitelji imaju pozitivne stavove prema
koristenju WebQuest ili Wiki sustava u nastavi, a da njihova motivacija za ucenje
kemije nije porasla. Pozitivan, znalajan odnos, iako na niskoj razini, uocen je
kod usporedbe motivacije buducih ucitelja za ucenje kemije i njihove ucestalosti
prijavijivanja u Wiki sustav.

Kljucne rijeci: nastava kemije; Moodle; motivacija; WebQuest; Wiki.

Uvod

Prvi na popisu izvora informacija je internet. S obzirom na to da u¢enici na internetu
mogu biti izloZeni nebitnim temama za istrazivanje, moze do¢i do zbunjenost u vezi s
pojmovima, a to moze dovesti do poteskoca u traZenju i organizaciji to¢ne informacije.
Rezultati dobiveni koriStenjem mreZnih pretrazivaca ili e-knjiznice vezane uz neku
temu ne moraju nuzno odgovarati ciljevima pou¢avanja. Stovise, proces traZenja to¢ne
informacije o nekoj temi i fokusiranje na temu ¢esto moze biti nepotrebno dugotrajan.

Koriste¢i se Web 2.0 tehnologijom, dru$tvene platforme predstavljaju priliku za
dinamicno, interaktivno dijeljenje i ponovno koristenje informacija putem Web 2.0
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alata, a sadrzaj na mrezi moze mijenjati bilo tko, odnosno moze se lako osmisliti.
Koristedi se sustavom WebQuest, Web 2.0 tehnologijom u obrazovanju, bududi ucitelji
mogu realizirati istrazivacke zadatke za vrijeme kojih mogu pobolj$ati procese analize,
sinteze i evaluacije bez izravnog trazenja informacija na internetu i fokusirajuci svoju
paznju na informacije u skladu s osiguranim izvorima. S obzirom na to da se sastoje od
uvoda, zadatka, procesa, izvora, evaluacije i zaklju¢ka, WebQuest je alternativna tehnika
ucdenja koja omogucuje nastavnicima da usmjere buduce ucitelje u pretrazivanje
interneta kako bi prikupili odredene informacije. Za vrijeme pretrazivanja buduci
ucitelji mogu otvoriti neprikladne mrezne stranice, $to predstavlja odredeni rizik.
Stovise, bududi ucitelji mogu se izloZiti velikom broju neZeljenih i nepotrebnih
informacija dok pretrazuju internet. Zbog posjeéivanja mreznih stranica koje su
prethodno odredili nastavnici za WebQuest pretraZivanja, moze se izbje¢i izloZenost
nepotrebnim informacijama (Weeks, 2005). WebQuest aplikacije omoguc¢uju
nastavnicima da poucavaju putem interneta, $to se razlikuje od neposredne nastave.
Primjena WebQuesta razvija kod bududih ulitelja vje$tine stavljanja u praksu i
pokazivanja online znanja koje usvoje, praenje uputa i organiziranja znanja. Takoder,
taj sustav povecava kompatibilnost buduéih ucitelja s koristenjem tehnologije, oni
razvijaju svoja iskustva s virtualnim platformama i imaju podr$ku da izvode skupni
rad online (Tepe, 2013). U WebQuest aktivnostima buduéi nastavnici prikupljaju
informacije putem istrazivanja, a nove informacije aktivno stvaraju koristeci se
vlastitim iskustvima i prija§njim radom na kojem zasnivaju svoje znanje po principima
konstruktivistickog pristupa (Zlatkovska, 2010). WebQuest aktivnosti pobolj$avaju
sposobnosti buducih uditelja za rjeSavanje problema i u provodenju istrazivanja jer
su zadaci u WebQuestu osmisljeni tako da postaju potpora budué¢im uditeljima na
razini razmi$ljanja, analize, sinteze i evaluacije. Postojeca literatura o toj temi otkriva
da aktivnosti na WebQuestu kognitivno doprinose budu¢im uciteljima (Allan i Street,
2007), poveéavaju njihovo postignuce u¢enja (Chang i sur., 2010) i opremaju buduce
ucitelje sposobnos$cu provodenja istrazivanja (Tabanli, 2008).

Wiki, drugi primjer Web 2.0 tehnologije, su mreZne stranice koje se mogu C¢itati i
na kojima se moZe pisati te omogucuju svim korisnicima kreiranje novih stranica ili
modificiranje postoje¢ih. Putem interneta, Wiki omoguéuje skupinama iz razli¢itih
regija zajednic¢ki rad na dokumentima. Druga karakteristika Wikija je da ako sudionik
napravi neto¢nu ili neprikladnu promjenu ili doda sadrzaj takve prirode, drugi
vaznu ulogu u stvaranju okruZenja za konstruktivisti¢ko ucenje (Karasavvidis, 2010).
Poucavanje putem interneta moze se ostvariti i putem Wiki aktivnosti. Wikiaktivnosti
podrzavaju suradnic¢ko u¢enje omogucujuéi buduéim uciteljima rad u skupinama kako
bi izgradili i stvorili mreZne stranice, pohranili dokumentaciju, slike, prezentacije o
odredenom sadrzaju, rukovodenje i pracenje promjena u nastalim dokumentima, te
izvodili online rasprave (Parker i Chao, 2007). Kod primjene Wikija, budu¢i u¢itelji
sami ili unutar skupina razvijaju znanje. Primjenom Wikija kao sredstva poucavanja,
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stvara se konstruktivisticko okruZzenje za ucenje (Heafner i Friedman, 2008). Da bi
Wiki aktivnosti zazivjele u praksi, nastavnik ima ulogu vodica koji prati proces u
kojemu buduci u¢itelji stvaraju Wiki umjesto funkcioniranja kao osoba koja prenosi
znanje za poucavanje sata ili sadrzaja. U¢itelji imaju pristup svim dijelovima Wiki
aktivnosti i mogu ih kontrolirati (Tepe, 2013). Wiki sustav nema iskljucivo ulogu alata
putem kojega se informacija prenosi budu¢im uciteljima nego ima i ulogu ucitelja koji
omogucuje razmjenu informacija. Te tvrdnje nasle su uporiste i u literaturi putem
dokaza da aktivnosti na Wikiju omoguéuju razmjenu informacija te poti¢u uéenje
otkrivanjem (Raman i sur., 2005), podrzavaju uc¢enje (Chou i Chen, 2008), aktiviraju
znanje i sposobnosti (Snelling i Karanicolas, 2008), podrzavaju skupne aktivnosti
kreiraju¢i suradnicko okruzenje (Raman i sur., 2005; Mindel i Verma, 2006; Chou i
Chen, 2008; Frydenberg, 2008; Morgan i Smith, 2008; Elgort i sur., 2008; Snelling i
Karanicolas, 2008; Huang i Nakazawa, 2010; Su i Beaumont, 2010; Wever i sur., 2011;
Tsai i sur., 2011).

Primjene WebQuesta i Wikija omoguduju interakciju medu uéenicima putem
suradnickih aktivnosti u¢enja, prikupljanja informacija iz razli¢itih izvora te doprinose
poucavanju tako §to se koriste tehnologijom kao alatom. Wiki aktivnosti izvode se za
poticanje suradnickih aktivnosti pisanja. Suradnickim pisanjem u Wikiju procjenjuje
se razina doprinosa budu¢ih uéitelja promatranjem broja prijava i stvaranjem statistika
(Hadjerrouit, 2014). S druge strane, istraZivacke aktivnosti izvode se putem WebQuesta.
Dodge (1995) opisuje WebQuest kao ,,aktivnost usmjerenu na istrazivanje u kojoj neke
ili sve informacije s kojima su ucenici u interakciji dolaze iz mreznih izvoda, a po Zelji
su nadopunjene videokonferencijama” (str. 10). Nadalje, kada se te aktivnosti usporede
s obzirom na nacin na koji podrzavaju ucenje, mogu se uociti razli¢iti u¢inci na buduce
ucitelje (stavovi, motivacija, uspjeh i dr.). Medutim, postoji ogranicen broj istrazivanja
koja se bave nac¢inom na koji se koristenje tih aktivnosti moZe odraziti na motivaciju
bududih uditelja za uc¢enjem kemije.

Jedan od znacajnih nedostataka mreZno-potpomognutog ucenja jest nemoguénost
prezentiranja materijala koji nisu sinkronizirani, nemogu¢nost dijeljenja i razgovaranja
o0 prezentiranim materijalima na razlicite nacine, vodenje evidencije samoga sustava,
bududih ucitelja, ispunjavanje obaveza kao $to je izvjeStavanje. Da bi se ti nedostaci
premostili, aktiviraju se sustavi za upravljanje u¢enjem (LMS). Moodle LMS je
besplatan otvoreni sustav za upravljanje nastavom. Najznacajnija prednost Moodle
LMS sustava je da se biljeskama sa sata, raspravama, zada¢ama i testovima moze
upravljati na internetu. U Moodle LMS okruzZenju nastava se moze odrzavati sinkrono
i asinkrono, a bududi uditelji, ako im se dopusti, imaju moguénost pratiti nastavu na
bilo kojem mjestu i u bilo koje vrijeme (Inner, 2007). Sto bududi ucitelji rade u sustavu
Moodle LMS, i njihova razina aktivnosti u zadacima lako se moze pratiti.

U na$em istrazivanju pripremljene su WebQuest i Wiki aktivnosti na sustavu
Moodle LMS za nastavu op¢e kemije. Cilj ukljucivanja WebQuest i Wiki aktivnosti u
Moodle LMS je $to se bududi ucitelji mogu pratiti putem Moodle LMS, moze se pratiti
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njihova aktivnost u smislu vremena, kao i neki drugi detalji. Koristenje sustavom
Moodle LMS u nastavi kemije bio je predmet nekih istrazivanja (Vega i Salas, 2011;
Dughila i sur., 2013; Jordan, 2013). Medutim, malo je istraZivanja koja proucavaju
kako se bududi uditelji koriste WebQuestom i Wikijem putem sustava Moodle LMS,
problemima na koje nailaze u aktivnostima i preporukama o moguéim rjesenjima, te
kako takve situacije utje¢u na motivaciju buducih uéitelja za u¢enjem kemije.

S obzirom na to da su teme u nastavi kemije uglavnom teorijske, postoje poteskoce
u poucavanju, odnosno praksi. Takoder, nailazimo na povecanje negativne motivacije
buducih udlitelja za u¢enjem kemije, $to je zabiljezeno u razli¢itim istrazivanjima
(Gilbert, 2006; OECD, 2006; Yaman, 2009). Ovo istraZivanje vazno je zbog njegova
doprinosa osvijestenosti o tome kako kori$tenje WebQuestom i Wikijem utjece na
motivaciju buducih uditelja za ucenje kemije. Vazno je napomenuti da istrazivanje
pokriva dva znacajna drustvena platformska alata, odnosno WebQuest i Wiki u
sustavu Moodle LMS, a vazno je i za njihovu komparativnu prezentaciju.

U naSem istrazivanju neki od sadrZaja iz podrudja opcée kemije pripremljeni
su koristeéi se WebQuest 1 Wiki aktivnostima u sustavu Moodle LMS za Web 2.0
tehnologije.

Nasge istrazivanje nastoji odrediti poglede budu¢ih ucitelja s obzirom na procjenu
ucinkovitosti primjene WebQuesta i Wikija pripremljenih za nastavu opée kemije.
Takoder, nastoji otkriti u¢inke tih aplikacija na razine motivacije buducih ucitelja za
uéenjem kemije. Pokusat ¢emo naci odgovore na sljedeca istrazivacka pitanja:

1) Kakve stavove imaju buduéi ucitelji o primjeni WebQuesta i Wikija u nastavi

op¢e kemije?

2) Postoji li razlika u rezultatima predtestova i posttestova motivacije za ué¢enjem
kemije kod buducih uditelja koji se koriste WebQuest i Wiki aktivnostima u
nastavi kemije?

3) Postoji li znadajan odnos izmedu ucestalosti prijavljivanja buduéih uditelja u
WebQuest ili Wiki aktivnosti i njihove razine motivacije za u¢enje kemije?

Metodologija istrazivanja

Nacrt istrazivanja

Za potrebe ovoga istrazivanja koristila se mjeSovita metoda. Mjesovita metoda
podrazumijeva kvalitativne i kvantitativne podatke koji su prikupljeni, analizirani
i interpretirani (Creswell, 2003; Onwuegbuzie i Leech, 2006). Metoda staticke
usporedbe skupine koristila se za kvantitativni dio istrazivanja. Takav pristup ¢esto
se naziva istraZivanje u obliku neekvivalentnih grupa (eng. nonequivalent control group
design) (Fraenkel i Wallen, 2012). Sto se ti¢e kvalitativnog dijela istraZivanja on je bio
deskriptivne prirode, s intervjuima u fokus grupama.

U na$em istrazivanju nastava opée kemije za buduce ucitelje Odsjeka za obrazovanje
uditelja Utiteljskog fakulteta Sveudilista Ege i Sveudilista Kilis 7 Aralik izvodena je uz
pomo¢ WebQuest i Wiki aktivnosti unutar sustava Moodle LMS. Za dobivanje razli¢itih
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podataka koristila su se tri razlic¢ita alata: Upitnik Chemistry Motivation Questionnaire
(CMQ) za dobivanje kvantitativnih podataka, WebQuest polustrukturirani intervju u
fokus grupi (WQSFGI) i Wiki polustrukturirani intervju u fokus grupi. Upitnik CMQ
koristio se takoder da bi se dobili i neki demografski podaci. Tablica 1 prikazuje detalje
istrazivanja s obzirom na razine primjene.

Tablica 1

Uzorak

Uzorak u istraZivanju sastojao se od 111 studenata prve godine studija za obrazovanje
ucitelja Sveucilista Ege (GWK=24; GWQ=29) i Sveucilista Kilis 7 Aralik (GWK=31;
GWQ=27).Istrazivanje je provedeno u ljetnom semestru 2012./2013. godine (Tablica
2). S obzirom na to da su ispitanici sa sveucilista s kojih dolaze i istrazivadi, koristila
se metoda prigodnog uzorka (Fraenkel i Wallen, 2012) za odabir GWQ i GWK. U
kvalitativnom dijelu istraZivanja 24 buduca ulitelja podijeljena su u dvije skupine od
12 buduc¢ih u¢itelja iz GWQ i GWK koji su intervjuirani u fokus grupama. Kriterijska
metoda uzorkovanja utemeljena na kriterijima, namjerni uzorak primijenjeni su u
kvalitativnom dijelu istrazivanja (Patton, 1990, str. 169-186). Sudionici u intervjuima
u fokus grupi birani su iz skupine buduc¢ih uditelja koji su se najcesce prijavljivali
u sustav. Za pracenje koli¢ine vremena koju bududi uditelji provedu u sustavima
koristilo se svojstvo izvjeStavanja samoga sustava Moodle LMS. U kvantitativhom
dijelu istrazivanja 11 budu¢ih ucitelja nije sudjelovalo u CMQ posttestu. Kolegij kemija
obavezan je kolegij u kurikulu obrazovanja ucitelja u Turskoj. Nakon prijavljivanja
u sustav, neki sudionici nisu htjeli dalje sudjelovati u kolegiju, nego su odlu¢ili
prisustvovati tradicionalnoj nastavi. Sudjelovanje u CMQ i intervjuima fokus grupe
bili su dobrovoljni. Demografske karakteristike skupine prikazane su u Tablici 3.

Tablica2i3

Instrumenti za prikupljanje podataka
Upitnik Chemistry Motivation Questionnaire (CMQ)

Upitnik CMQ razvili su Glynn i sur. (2007; 2009), a na turski su ga prilagodilk Ilhan,
Yildirim i Sadi Yilmaz (2012). Tijekom procesa prilagodbe koji su proveli Ilhan i sur.
(2012) kona¢ni oblik upitnika postavljen je na 22 Cestice. CMQ je upitnik Likertova
tipa s razinama od ,,Nikada“ (1) do ,,Uvijek“ (5). Koeficijent pouzdanosti upitnika
(Cronbachov alfa) je 0,82. Taj rezultat pokazuje da je upitnik dovoljno pouzdan
i upotrebljiv. U procesu prilagodbe koju su proveli Ilhan i sur. (2012) provedena
je i eksplorativna faktorska analiza. CMQ se sastoji od 22 Cestice i Sest dimenzija.
Te dimenzije su ,intrinzi¢na motivacija za ucenje prirodoslovlja® ,,ekstrinzi¢na
motivacija za ucenje prirodoslovlja“ ,vaZnost u¢enja prirodoslovlja za osobne
ciljeve®, ,,odgovornost prema ucenju prirodoslovlja® ,,samopouzdanje kod ucenja
prirodoslovlja“ i , tjeskoba kod vrednovanja prirodoslovlja“ U ovome istraZivanju
motivacija bududih uditelja za ucenje kemije mogla se izracunati preko 22 Cestice.
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WebQuest polustrukturirani intervju u fokus grupi (WSFGI) i Wiki
polustrukturirani intervju u fokus grupi (WKSFGI)

Za potrebe ovoga istrazivanja razvijeni su WSFGI i WKSFGI. Oni se sastoje od
pitanja otvorenoga tipa koja uklju¢uju primjere. Kod izrade WSFGI i WKSFGI
upitnika stvorena je banka pitanja u skladu s glavnim istrazivackim pitanjima u ovome
istrazivanju. Predavaci iz podrucja kvalitativnih istraZivackih metoda zamoljeni su
da procijene valjanost pitanja te smo njihova misljenja uzeli u obzir kao ekspertna.
Nakon dobivanja ekspertnih misljenja pripremljen je probni intervju za fokus grupe.
Nakon toga su pilotirani intervjui provedeni nad drugim osobama medu budu¢im
uditeljima u GWQ i GWK koji su proveli vise vremena koristeéi se WebQuest i
Wiki aktivnostima. Pitanja u intervjuu za fokus grupu prilagodena su s obzirom na
odgovore bududih uditelja, odredene promjene napravljene su na primjerima te su
pripremljene konacne verzije pitanja za WSFGI i WKSEGI. Intervjui u fokus grupama
snimljeni su videorekorderom kako bi se osigurala nepristranost i kontinuiran govor.
Polustrukturirani intervjui u fokus grupi trajali su, u prosjeku, 50 minuta.

Analiza podataka

Kvalitativni podaci iz pitanja WQSFGI i WKSFGI analizirani su metodom
induktivne analize sadrzaja (Elo i Kyngais, 2008). Za analizu kvantitativnih podataka
koristio se SPSS statisticki program. Za otkrivanje u¢inka primjene WebQuesta i
Wikija na motivaciju buducih uditelja za u¢enje kemije primijenjen je t-test za zavisne
uzorke i t-test za nezavisne uzorke.

Proces implementacije

Prije prijelaza na WebQuest i Wiki aktivnosti kreirani su Moodle LMS korisnicki
racuni za svakog bududeg uditelja. Za vrijeme istraZivanja bududi ucitelji su promatrani
putem Moodle LMS sustava koji je biljeZio statistiku prijavljivanja. Na taj smo nacin
mogli utvrditi jesu li bududi ucitelji radili na aplikacijama ili nisu, te koliko su se ¢esto
prijavljivali na aplikacije (Tablica 4).

Tablica 4

Bududi ucitelji su u GWK ukupno napravili 9408 radnji u aktivnostima, §to je i
najvise u odnosu na 6919 u GWQ. Za potrebe ovoga istrazivanja WebQuest i Wiki
aktivnosti pripremljene su u sustavu Moodle LMS. Sadrzaj aktivnosti pripremljen je
prema sadrzaju predmeta op¢a kemija (struktura atoma i teorije, periodi¢ni sustav
elemenata i kemijske veze). Prije istrazivanja budu¢i ucitelji prosli su jednotjedni
program ponavljanja osnovnih pojmova iz kemije. Taj je program za cilj imao upoznati
buduce ucitelje sa sustavom. Za vrijeme trajanja programa pripremljena je WebQuest
aktivnost vezana uz jedinicu koja je nazvana ,osnovni pojmovi®. U aktivnostima
bududih uditelja u GWQ zatraZeno je da objasne svaku karakteristiku materija u
odnosu na svakodnevni Zivot i da pripreme izvjestaj u kojem ¢e pokazati tri fizicka
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stanja (kruto, tekuce i plinovito). U Wiki aktivnostima koje su pripremile ,,temeljne
pojmove, bududi nastavnici morali su napraviti odlomak knjige upisujuci ponudene
nazive predmeta. Buduéi uitelji bili su ukljuceni u sedmotjedni projekt, odnosno
jednotjedno upoznavanje i estotjedni proces provedbe. Bududi uéitelji u GWQ imali
su specifi¢ne zadatke i ocekivalo se da ¢e napraviti zadacu vezanu uz iste zadatke. Za
pripremu sadrzaja za GWK uglavnom su kori$teni udzbenici. Nakon odredivanja
popisa pojmova i naziva jedinica, o¢ekivalo se da GWK kreiraju odlomak knjige vezan
uz svaku jedinicu dodajuéi povezane nazive jedinica. Prilikom pripreme sadrzaja
konzultirani su stru¢njaci te su shodno tome napravljene i odgovarajuce promjene.

Rezultati

Analizirani su stavovi buducih ucitelja u GWK i GWQ iz ovoga istrazivanja. U
analizi sadrzaja napravljene su teme i odlike. Frekvencije odlika prikazane su u
Tablici 5. Promotrimo li stavove buducih ucitelja o primjeni WebQuest i Wiki sustava,
mogu se definirati Cetiri teme: kognitivan doprinos, osje¢ajni u¢inak, uporabljivost i
prijedlozi o primjenama.

Tablica 5

Stavovi buducih uéitelja o primjeni WebQuesta i Wikija

Proudavanjem stavova bududih uditelja vezanih uz temu kognitivni doprinos,
pojavljuje se serija odlika: omogucuje ucenje, lako paméenje, u¢inkovito ucenje, novo
ucenje, pomo¢ u razumijevanju, zadrZavanje povezanosti predmeta, viSe informacija,
omogucuje istrazivanje, pomo¢, doprinos uspjehu. Kod procjene stavova budu¢ih
uditelja vezanih uz temu osjecajni ucinak, pojavljuju se oznake poput naklonosti,
odgovornosti, stava, motivacije i dosade. Navodimo neke od stavova budu¢ih ucitelja
o kognitivnom doprinosu i osje¢ajnom ucinku:

»Zahvaljuju¢i Moodle-u, nije postojala potreba za vodenjem biljeski. Biljeske su vec
postojale. Zapravo, tu postoji odredena teZina. Samo slusanje na satu bilo je vrlo korisno”
[GWKS5].

»SVi se prijavimo na sustav u isto vrijeme i moramo Cekati jedni druge’[ GWK7].

»Kao buduci ucitelji, nemamo bas velik interes za kolegije iz prirodoslovlja, ali
zahvaljujuci ovome, sada imamo. U¢im kemiju i pocela mi se svidati. Sada imam neka
znanja o prirodoslovlju. Odnosno, ovaj je nacin utjecao na nase sudjelovanje”[ GWKI12].

»Moguénost vizualiziranja omogucuje bolje razumijevanje”[GWQ11].

S obzirom na stavove buducih ucitelja, moZe se re¢i da su im WebQuest i Wiki
aktivnosti doprinijeli na kognitivnoj razini. Buduci ucitelji u GWK podijelili su mnoge
stavove u kojima izlazu njihove kognitivne doprinose. Tvrdnje budu¢ih ucitelja,
posebno vezane uz pamcéenje, pomo¢ i doprinos uspjehu bile su prili¢no pozitivne.
Prema tim tvrdnjama, bududi uditelji smatraju da su spomenuti sustavi kognitivno
pozitivni. Buduéi ucitelji podijelili su svoje stavove o naklonosti, odgovornosti,
motivaciji i dosadi s obzirom na osje¢ajni u¢inak. Iako su neki ispitanici u fokus
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grupama izrazili neke negativne stavove o aktivnostima s obzirom na osje¢ajni ucinak,
veéina stavova bila je pozitivna. Bududi uditelji izjavili su da im se aktivnosti svidaju,
da im daju osjecaj odgovornosti, i da pobolj$avaju njihove stavove i motivaciju. Neki
od buducih uditelja izjavili su da se, iako su im aplikacije prvobitno bile interesantne,
njihov interes s vremenom smanjio, te su aktivnosti postale dosadne.

Sudedi prema odgovorima bududih uéitelja o uporabljivosti WebQuest i Wiki
aktivnosti u nastavi, formirale su se sljedece odlike: pomo¢ kod ispita, sistemati¢no
ucenje, povezanost sa svakodnevnim Zivotom, prilika za ponavljanjem, interakcija,
pomo¢ u ucenju i brzi pristup informacijama. NiZe u tekstu navedeni su neki od
stavova budu¢ih ucitelja o uporabljivosti odlika:

»U osnovi, dok prolazite kroz Moodle, zapravo Citate sadrZaj kako biste vidjeli koji je
bolji. To je poput ponovnog Citanja onoga sto veé znate”[GWKI].

»Bilo je korisno jer smo imali brz pristup informacijama...To jest brZi pristup, jer ga
podrzava internet pa je pristup informacijama brz”[GWKS5].

»Puno pomaze u ucenju za ispit. Bolji je za ucenje za ispit” [GWQI1].

»S obzirom na to da velina nasih prijatelja nije odgodila zadacu, rad je bio sustavan.
Nisu preskakali teme. Usmjeravao nas je. Bilo je lako jer je bio na internetu. Nismo imali
nikakvih problema dok smo radili zada¢u. Takoder, pomaze nam i zbog svoje viserazinske
strukture. Pomaze nam uciti sadrzaj ovoga kolegija” [GWQI2].

Kada procijenimo stavove bududih ucitelja o uporabljivosti WebQuest i Wiki
aktivnosti, vidljivo je da buduéi uditelji GWQ smatraju da su te aktivnosti vise
uporabljive od bududih uditelja u GWK (Tablica 5). Buduéi ucitelji smatraju da su
te aktivnosti korisne jer pomazu u uéenju i interakciji. Stovise, njihove tvrdnje o
uporabljivosti aktivnosti u svakodnevnom Zivotu su pozitivne. Bududi uditelji tvrde
da im je omogucen brzi pristup informacijama jer su aktivnosti bile na internetu.

Bududi uditelji izrazili su svoje stavove o promjenama koje bi mogle povecati
uporabljivost tih aktivnosti pod nazivom prijedlozi za primjenu. Odlike koje su nastale
pod tom temom identificirane su kao povratna informacija, primjena na druge
kolegije, vizualni dizajn, sluZenje cilju, primjeri aktivnosti, mogu¢nost ¢itanja prija$njih
predmeta, komunikacija medu grupama. Neki su od stavova buduéih ucitelja:

»Kada bi predava¢ ispravio nase pogreske nakon aktivnosti, bilo bi to puno
ucinkovitije za trajno znanje” [GWK2].

»Da smo imali priliku vidjeti zadale koje su odradili nase kolege u grupi.
Primjerice prijavim se na WebQuest i samo odradim zadacu, ali nisam mogao
vidjeti zadacu svojih prijatelja u skupinu. To ima negativan ucinak. Ili, da smo
mogli procitati zadace u Wiki, mogli smo procitati sve. Moje je misljenje da je
logicno vidjeti zadace drugih” [GWQ9Y].

»Bilo bi puno bolje kada bi se koristio u prirodoslovnim predmetima, posebice
u fizici i matematici. Na primjer, ne bismo bili ograniceni na odgovor samo jedne
osobe, te bismo mogli vidjeti i ostala rjesenja. Mogli bismo ostvariti interakciju
s ostalim prijateljima i rijesiti probleme” [GWQI2].
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Tako su bududi uditelji navedene aktivnosti dozivjeli kao u¢inkovite, takoder
su izrazili i zabrinutosti zbog njihovih nedostataka, te su izrazili svoja misljenja o
poboljsanju aktivnosti. Bududi ucitelji u GWK izrazili su potrebu za vi$e modifikacija
u usporedbi s onima iz GWQ (Tablica 5). To ukazuje na ¢injenicu da buduci u¢itelji u
GWK imaju vi$e problema s aktivnostima od budu¢ih u¢itelja u GWQ. Bududi uditelji
posebno su negodovali zbog nedostatka povratne informacije od predavaca koji su
drzali nastavu iz kolegija Opc¢a kemija te su takoder izrazili midljenje da aktivnosti
nisu bile svrsishodne. Bududi ucitelji izjavili su da aktivnosti nisu sluzile svrsi kod
sadrzaja, da postoje manjkavosti u infrastrukturi, naslovi predmeta nisu bili postavljeni
kao poveznice te su bili nedostatni, nisu imali dovoljno vremena za Wiki aktivnosti,
morali su éekati kako bi dodali sadrzaj na Wiki, te da je onemogucena funkcija copy
& paste. Nadalje, bududi uditelji u GWK izrazili su viSe pozitivnih stavova o korisnosti
aktivnosti u drugim kolegijima.

Zaklju¢ujemo da, s obzirom na stavove buducih ucitelja, WebQuest aktivnosti
doprinose kognitivno vie nego Wiki aktivnosti i da buduéi uditelji u GWQ smatraju
da su te aktivnosti korisne. Dok su WebQuest i Wiki aktivnosti doprinijele budu¢im
uciteljima na sli¢ne nacine u kontekstu osjecajnog ucinka, buduc¢i u¢itelji u GWK
izrazili su vise stavova o potrebi modificiranja aktivnosti.

Rezultati predtesta i posttesta motiviranosti buducih ucitelja
za ucenjem kemije

Za istrazivanje uc¢inaka primjena navedenih aktivnosti na razine motivacije budu¢ih
ucitelja za u¢enjem kemije koristili smo se upitnikom CMQ. Najprije su usporedene
srednje vrijednosti rezultata predtesta i posttesta GWQ, a zatim su rezultati usporedeni
sa srednjim vrijednostima predtesta i posttesta GWK koriste(i se t-testom za zavisne
uzorke.

Test normalnosti primijenjen je kako bi se procijenilo hoce li se parametarski
testovi koristiti u naSem istrazivanju. Nakon provedbe Shapiro-Wilks testa, vrijednosti
znacajnosti bile su vece od 0,05 (p>0,05). Podaci ukazuju na normalnu distribuciju
(Buytikoztiirk, 2007, str. 42). Zavisni t-test koristio se kako bi se odredile razlike u
rezultatima iz predtesta - CMQ i posttesta - CMQ motivacije buducih ucitelja za
ucenje kemije uz GWQ i GWK (Tablica 6).

Tablica 6

Rezultati kvantitativne analize nisu ukazali na postojanje statisticki znac¢ajne razlike
izmedu predtesta - CMQ i posttesta - CMQ prosjeka GWQ (t(54)=0,52;p>.01;
n2=0,081) i GWK (t(44)=1,16;p>0,01; n2=0,044). Na osnovi tih rezultata moze se
zakljuditi da ne postoji znacajna promjena u motivaciji buducih ucitelja za ucenje
kemije na pocetku i na kraju WebQuest i Wiki aktivnosti. Zapravo, WebQuest i Wiki
aktivnosti nisu imale znacajan u¢inak na motivaciju bududih ucitelja za uéenjem
kemije.
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Nezavisni t-test primijenjen je kako bi se utvrdilo ima li primjena WebQuest i Wiki
aktivnosti u¢inak na motivaciju buducih ucitelja za u¢enje kemije (Tablica 7). Prvo su
usporedeni rezultati GWQ i GWK, a zatim rezultati posttesta.

Tablica 7

Prema rezultatima nezavisnog t-testa znacajna razlika u razinama vaznosti 0,01
(t(98)=2,97;p<0,01;n2=0,083) pojavila se izmedu bodova predtesta - CMQ za GWQ
i GWK. Ta znacajna razlika ide u prilog buduc¢im u¢iteljima u GWK i pokazuje da
su razine motivacije budu¢ih ucitelja za ucenje kemije u GWK bile vi$e na pocetku.
Stovise, vezano uz razinu vaznosti 0,01 (t(98)=2,15;p>0,01;12=0,045), nije utvrdena
znadajna razlika s obzirom na rezultate posttesta izmedu GWK i GWQ. Cinjenica da
se nisu pojavile znadajne razlike izmedu motivacije na rezultatima posttesta GWQ
i onih GWK na kraju istrazivanja za razliku od razina Wiki pri ¢emu je motivacija
bududih ucitelja za u¢enje kemije veca na pocetku istrazivanja, pokazatelj je da je
primjena WebQuesta motivirala vie nego primjena Wikija.

Odnos izmedu ucestalosti prijavljivanja u sustave i motivacije

bududih ucitelja za ucenje kemije

U proucavanju odnosa izmedu rezultata posttesta - CMQ u WebQuestu i ucestalosti
prijavljivanja u sustave ustanovili smo da je taj odnos na pozitivnoj razini, slab, ali
ne i znacajan (r=0,164, p<0,05). To pokazuje da ucestalost prijavljivanja u WebQuest
sustave nije prouzrodila znacajne u¢inke na motivaciju buduéih ucitelja za ucenje
kemije. Kada se usporedi odnos izmedu udestalosti prijavljivanja na Wiki sustave i
rezultate posttesta - CMQ, uvidjeli smo da postoji znacajan, pozitivan odnos, ali na
nizoj razini (r=0,299, p<0,05). MoZemo zaklju¢iti da kada se ucestalost prijavljivanja
budu¢ih ucitelja u Wiki sustave poveca, rezultati CMQ takoder se poveclaju. Stovise,
kada se koeficijent determinacije (r’=0,09) uzme u obzir, 9 % ukupne varijance u
rezultatima CMQ dolazi od rezultata ucestalosti prijave u Wiki sustave. Rezultati su
prikazani u Tablici 8.

Tablica 8

Rasprava i zakljucak

Intervjui provedeni s buduc¢im uditeljima o u¢inkovitosti primjene WebQuesta i
Wikija iznjedrili su Cetiri teme: kognitivni doprinos, osjecajni u¢inak, uporabljivost,
i prijedlozi za nastavu. Na kraju istrazivanja, ve¢ina budu¢ih uditelja izjavila je da
je primjena sustava doprinijela kognitivno. Nekoliko istrazivanja otkrilo je da su
WebQuest aktivnosti korisne kao kognitivni doprinos (Allan i Street, 2007; Chang
i sur., 2010; Halat, 2007; Zacharia i sur., 2010). Raman i sur. (2006) isti¢u da Wiki
aktivnosti poti¢u dijeljenje informacija, da su oni uc¢inkoviti alati u obrazovanju i da
poti¢u ucenje otkrivanjem; bududi uditelji imali su bolje ocjene s Wiki aktivnostima
(Pedro i sur., 2006); Wiki aktivnosti potpomazu uéenje (Chou i Chen, 2008); doprinose
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ucenju (Frydenberg, 2008); aktiviraju znanje i sposobnosti (Snelling i Karanicolas,
2008); poticu istrazivanje i novo ucenje (Tsai i sur., 2011).

U na$em istrazivanju, s obzirom na osjecajni uc¢inak WebQuest i Wiki aktivnosti,
vecina buducih ucitelja izjavila je da su im se aktivnosti svidale, da su im povecale
interes, stavove i motivaciju, kao i da su stekli osje¢aj odgovornosti kroz sustave. S
druge strane, neki od buducih ucitelja izjavili su da je njihov interes opao te da im
je nakon nekog vremena postalo dosadno. U literaturi koja je povezana s WebQuest
aktivnostima navode se sli¢ni rezultati za osjec¢ajni u¢inak primjena tih aktivnosti jer
su interesantne, motivirajuce, poticajne i zabavne (Allan i Street, 2007; Kilig, 2007;
Lim i Hernandez, 2007; Tabanli, 2008). U istrazivanjima koje su proveli Borekei
(2010) i Gokalp (2011), WebQuest aktivnosti nisu utjecale na stavove bududih uditelja
prema nastavi. U nekim istrazivanjima bududi uditelji nisu htjeli sudjelovati u Wiki
aktivnostima (Ma i Yuen, 2008) ili su nevoljko sudjelovali u njima (Carr, Morrison,
i Deacon, 2007). Stovise, Karasavvidis (2010) zaklju¢uje da je koristenje Wikija u
visokom obrazovanju dovelo do dobivanja informacije putem copy-paste opcije, $to
je razlog nenaklonosti davanju informacije.

Kada smo proucili uporabljivosti WebQuest i Wiki sustava u na$em istrazivanju,
bududi ucitelji izjavili su da su te aktivnosti korisne za ispite, sustavno ucenje, da
su povezane sa svakodnevnim Zivotom, imaju priliku pregledati i ponoviti, poti¢u
interakciju, pomazu u u¢enju i brzom pristupu informacijama. S obzirom na to da je
vedina tih stavova pozitivna, mozemo re¢i da su WebQuest i Wiki sustavi uporabljivi.
Uporabljivost tih aktivnosti podrzana je i u sli¢nim istrazivanjima u literaturi koja
zakljucuje da povezivanje zadataka sa stvarnim Zivotom za vrijeme trajanja WebQuest
aktivnosti povecava njihovu uporabljivost (Kundu i Bain, 2006; Kose, 2007; Chang i
sur., 2010). Otkriveno je da WebQuest aktivnosti (Chan, 2007; Tabanli, 2008) i Wiki
aktivnosti (Raman i sur., 2005; Mindel i Verma, 2006; Halat, 2007; Chou i Chen, 2008;
Frydenberg, 2008; Elgort i sur., 2008; Morgan i Smith, 2008; Snelling i Karanicolas,
2008; Huang i Nakazawa, 2010; Su i Beaumont, 2010; Tsai i sur., 2011; Wever i sur.,
2011) stvaraju okruZenje za suradnju te poti¢u grupni radi. Suprotno tim misljenjima
Karasavvidis (2010) tvrdi da Wiki aktivnosti smanjuju suradnju i komunikaciju. Altun
(2008) tvrdi da su Wiki aktivnosti teske iako aktivnosti poti¢u interakciju u samoj
nastavi.

Bez obzira na uporabljivost primjene WebQuest i Wiki aktivnosti, §to smo saznali iz
pozitivnih povratnih informacija od buducih ucitelja, neki od njih dali su prijedloge
za poboljSanjem ucinkovitosti tih primjena. Prijedlozi su sljedeci: davanje povratne
informacije od predavaca ili sustava, primjena sustava u drugim kolegijima, vizualni
dizajn, svrsishodnost, primjeri, mogu¢nost pregleda prijasnjih tema, komunikacija
medu grupama.

Pregledom literature o koristenju WebQuest aktivnosti u drugim kolegijima, vidimo
da je njihovo koristenje u predmetima Geografija, Povijest, Turski jezik i knjizevnost,
Zdravstveni odgoj, Nutricionizam puno lak$e nego njihovo koristenje u predmetima
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Matematika, Kemija, Fizika (Joseph, 2000; Summerville, 2000; Agikalin i Duru, 2005).
U na$em istrazivanju bududi uditelji su takoder izrazili potrebu koristenja tih sustava u
kolegijima poput Geografije i Povijesti. Istrazuju¢i stavove buducih uditelja o kori$tenju
WebQUesta u drugim kolegijima, Halat (2007) otkriva da WebQuest aktivnosti mogu
biti zanimljivije s igrama, te da su potrebne neke vizualne modifikacije u aktivnostima.
U nasem istrazivanju dosli smo do sli¢nih rezultata. Neki bududi uditelji izjavili su da su
za vrijeme rada na nekim WebQuest aktivnostima osjetili neke zdravstvene probleme
(vrtoglavica, crvenilo oc¢iju itd.). U evaluaciji WebQuesta kao ra¢unalno utemeljenog
ucenja, Hassanien (2006) tvrdi da su bududi ucitelji dozivjeli fizicke poteskoce za
vrijeme aktivnosti. U nasem istrazivanju neki bududi uditelji izrazili su svoje stavove
o nedostatku fizicke aktivnosti za vrijeme rada u WebQuest aktivnostima. Ta situacija
takoder se spominje u sli¢cnom istrazivanju koje su proveli Perkins i McKnight (2005).
Istrazivanja su otkrila da bududi ucitelji nisu stigli zavrsiti zadatke u zadanome roku.
Kod primjene Wikija bududi ucitelji zalili su se da predavac nije davao povratnu
informaciju uklju¢ujudi se u sustav i da sustav nije slao nikakve poruke za oprez, te
da su izrazili svoja misljenja o potrebi modificiranja sustava. Slicna misljenja mogu se
nadi u literaturi (Raman i sur., 2005; Su i Beaumont, 2010; Tsai i sur., 2011).

Kada proucimo utjecaj WebQuest i Wiki aktivnosti na motivaciju budu¢ih ucitelja
za ucenje kemije, iz ovoga istraZivanja ne nailazimo na znacajne razlike u rezultatima
predtesta bududih uditelja CMQ i posttesta CMQ u WebQuest skupini. Istrazivanje
koje je proveo Gokalp (2011), koje proucava utjecaj WebQuest aktivnosti na buduce
ucitelje i njihove stavove prema kolegijima, otkriva da ne postoji znacajan utjecaj na
stavove buducih ucitelja prema kolegijima.

Medutim u istrazivanjima koje je proveo Ak¢ay (2009) za nastavu turskog, Kili¢
(2007) za nastavu matematike, zabiljeZeno je pobolj$anje stavova prema kolegijima,
a u istrazivanjima koje su proveli Lim i Hernandez (2007) za predmete Obrazovanje
za obiteljsku terapiju (eng. Family Therapy Education), Chan (2007) za Simulaciju i
statisti¢ku analizu, motivacija budu¢ih uditelja za u¢enjem kemije se povecala.

U nasem istrazivanju nisu uocene statistic¢ki znacajne razlike u bodovima predtesta
- CMQ i posttesta — CMQ buducih ucitelja u Wiki skupini i njihove motivacije za
ucenje kemije. Istrazivanja pokazuju utjecaj primjene Wikija na stavove buduc¢ih
ulitelja prema kolegijima i na njihovu motivaciju, pri érmu se motivacija buducih
ulitelja prema tim kolegijima povecala (Chou i Chan, 2008; Su i Beaumont, 2010;
Tsai i sur.,2011). Dok su razine motivacije buducih ucitelja za u¢enjem kemije u Wiki
skupini bili znacajnije vi$i od skupine WebQuest na pocetku istrazivanja, nije uocena
nikakva znacajna razlika izmedu rezultata na posttestu WebQuest i Wiki aktivnosti
na kraju istrazivanja. To govori da primjena WebQuesta motivira buduce ulitelje za
ucenje kemije vise od primjene Wikija. Nismo naisli na istraZivanje koje je usporedno
istrazilo u¢inak WebQuesta i Wikija na motivaciju buducih ucitelja za u¢enje kemije.

U na$em istrazivanju ucestalost prijava u sustave pracena je putem sustava Moodle
LMS. Dok je otkrivena niska, ali pozitivna, zna¢ajna povezanost izmedu ucestalosti
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prijava u Wiki aktivnosti i motivacije za ucenje kemije, istrazivanje nije ukazalo na
znacajnu povezanost izmedu ucestalosti prijave na WebQuest aktivnosti i motivacije
za ucenje kemije. Nakon $to su buduci ucitelji zavrsili svoje istrazivacke zadatke na
WebQuest sustavu, svoje su istrazivanje prenijeli na Moodle LMS. Budu¢i uditelji u
WebQuest grupama nisu se morali prijaviti na Moodle LMS tijekom trajanja svog
istrazivanja, a bududi su uditelji u Wiki grupi morali zavrsiti svoj rad u Wiki sustavu
putem Moodle LMS. Za vrijeme Wiki aktivnosti njihovo dodavanje podataka u Wiki
sustav, opazanje tudih pogresaka i ispravljanje, pra¢enje jedni drugih natjeralo ih je
na Ce$c¢e prijavljivanje u Moodle LMS. Zbog toga je primjena Wikija mozda povecala
motivaciju bududih ucitelja za u¢enje kemije.

Rezultati ovoga istrazivanja ukazuju na to da buduéi uditelji imaju pozitivan stav
prema uporabi WebQuesta ili Wiki sustava u nastavi, a da njihova motivacija za ucenje
kemije nije porasla. Moze se re¢i da se istrazivanja o u¢incima Wikija i WebQuesta na
stavove i motivaciju za ucenje studenata, buducih ucitelja, mogu ostvariti.
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