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The aim of our work is to develop STEM activities supported by Web 2.0 tools and
to examine the opinions of the students about collaborative learning method. The
study group consists of six girls and six boys from seventh class secondary school
students of Konya Selguklu Sancak Secondary School in 2016-2017. Necessary
corrections on STEM activity, developed by the researchers, were made by taking the
opinions of 3 field experts and 1 language expert. This research is a descriptive study
in qualitative structure. Semi-structured interview forms and video images were used
to collect qualitative data. Video recording was conducted to gather opinions,
behaviors and experience of using Web 2.0 tools on students' educational
environment. According to the results of the training, the students expressed a positive
opinion about STEM education method. It has been seen that students were having
fun while using Web 2.0 tools and performing group work in the developed teaching
environment. In addition, 10 students were positive about the collaborative teaching
environment and 2 students were negative. Students stated that group work was useful
when performing animation. The use of Web 2.0 tools increased the attention and
motivation of the students.
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Calismamizda Web 2.0 araglar1 ile desteklenmis FeTeMM etkinliklerinin
gelistirilmesi ve dgrencilerin igbirlikli 6grenme yontemiyle dersin iglenmesine yonelik
gorislerinin incelenmesi amaglanmaktadir. Calisma grubu, Konya Selguklu Sancak
Ortaokulu 2016-2017 yil1 7.Simnifa devam eden 6 kiz ve 6 erkek ortaokul 6grencisinden
olusturulmustur. Arastirmacilar tarafindan gelistirilen FeTeMM etkinligi {izerinde 3
alan ve 1 dil uzmani goriisleri alinarak gerekli diizeltmeler yapilmistir. Aragtirma nitel
yapida betimsel bir ¢aligmadir. Nitel verilerin toplanmasi igin yart yapilandirilmig
goriisme formlarindan ve video goriintiilerinden yararlanilmistir.  Ogrencilerin
gelistirilen egitim ortanmu hakkinda goriislerinin, davranislarinin ve Web 2.0 aracini
kullanim deneyimlerinin toplanmasi amaciyla video kayd: yapilmistir. Arastirma
sonuglarina goére Ogrenciler FeTeMM egitim yontemi konusunda olumlu goriis
bildirmislerdir. Ogrencilerin gelistirilen 6gretim ortammda Web 2.0 arag kullanirken
ve grup calismasi yaparken eglendikleri goriilmiistiir. Ayrica ¢alismada isbirlikli
O0gretim ortamu hakkinda 10 &grenci olumlu, 2 &grenci olumsuz goriis bildirmistir.
Ogrenciler, animasyon yaparken grup galismasmin faydali oldugunu belirtmistir. Web
2.0 ara¢ kullanimi &grencilerin derse olan dikkatlerini ve isteklerini arttirdig
goriilmiistiir.
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Introduction

Nowadays, rapidly developing technology has quite too much influence on the education field, too. Different
teaching environments have been developed as traditional teaching environment is inadequate today (Kayaduman,
Sirakaya & Seferoglu, 2011). The use of technology by individuals and societies has made them stronger against
events. At the same time, with the development of technological tools, people's lives have become easier. It helped
individuals and societies to be stronger and to facilitate their lives in the face of events and events through the use
of technology. Although technological developments bring along some opportunities, they burden individuals and
societies with some responsibilities. Knowledge-based societies that are aware of their responsibilities integrate
their lives and technology and are one step ahead of other societies (Giindiiz &Odabasi, 2004). The most important
skills that knowledge-based societies should possess are shown as science and mathematics (Yamak, Bulut &
Diindar, 2014). Attention given to science and mathematics-oriented education by societies that attach importance
to technological developments and generation of information is increasing day by day. Due to the relation of
science and mathematics to technology and engineering, this education spreads over the modern life. For this
reason, it presents solutions to all the problems of the human being today and in the future (YYamak, Bulut &
Diindar, 2014).

The need for thinking, producing, questioning and creating individuals in science, technology, engineering and
mathematics fields is increasing day by day(Gencer,2015). For this reason, application of new and different
programs for teaching-learning processes in these fields is absolutely necessary. The most recent of these
applications are the STEM education and applications.

STEM (Science, Technology, Engineering, Mathematics) term, which was introduced first in 2001 by Judith
A. Ramaley, director of The National Science Foundation, has been rapidly spreading since then. The first letters
of science, technology, engineering and mathematics, which are STEM courses were used to translate into our
language. STEM term which has been developed as explained is named as a new teaching method. Although in
the United States, the STEM educational environment has become widespread as an integration of mathematics
and science courses at school level, it has been also described as teaching of engineering and technology with in-
class and out-of-class activities (Ayar, Yalvac, Ugurdag & Sahin, 2013;Sahin, Ayar & Adigiizel, 2014; Yildirim
& Altun, 2015).

As a general definition, STEM can be named as teaching of the activities in courses by integrating science,
technology, mathematics and engineering fields.

Figure 1. Diagram of STEM
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STEM offers two different program integration models in writing examinations. These can occur as content
integration, multiple merging of STEM disciplines in activities and context integration, the use of different STEM
contexts to make content more meaningful. STEM training focuses on specific learning and production activities
that focus on skills such as research, design, problem solving, teamwork, and effective communication, rather than
learning the aforementioned fields in isolation. The activities which can provide orientation of students towards
science, technology, engineering and mathematics by using their 21st century knowledge and skills are also
involved in STEM education activities (Moore, Stohlmann, Wang, Tank & Roehrig, 2014; Baran, Canbazoglu-
Bilici & Mesutoglu, 2015).

It has been determined that the preference rate of STEM fields in our country has decreased significantly
compared to the years. According to the OSYM (Student Selection and Placement Center) data between 2000 and
2014, the placement rates in STEM fields among the first 1000 students are presented in Figure-2. As seen in
Figure-2, there is a significant decline in these fields over the years. However, after 2010, the prosperity of the
STEM disciplines increased in our country with various activities and the OSYM placement rates started to rise
again. While determining the placement percentages of STEM fields, engineering, computer, science and
mathematics are included, whereas medical faculties are not included. The reason for this is that the National
Science Foundation (NSF) defines its strategic plan as excluding the medical faculties from the disciplines of
STEM and introduces the faculty of medicine as an establishment supporting all the basic science and engineering
fields. NSF scientific organization indicates by this definition that faculty of medicine is not involved in the STEM
fields. For this reason, medical faculties were not included in the data set presented in Chart 1. The student
placement rate in STEM fields, which was 85.63% in 2000 declined to 27.88% in 2010.This suggests that the
overall selection rate of STEM professions in Turkey is low. For this reason, it is urgent that the students should
be encouraged for STEM fields. (Aydeniz et al., 2015).

2000-2014 Placement of Osym FeTeMM Areas

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Figure 2. The placement rates of STEM fields by the first 1000 students who settled in numerical fields between
2000 and 2014 (Ogrenci Segme ve Yerlestirme Merkezi [OSYM], 2015)

The results obtained from some researchers on STEM fields are as follows:

In STEM disciplines, it has strategic importance for our country to protect its international competitiveness.
There are many criticisms that teachers in our country are not trained in the way that the age demands. Corlu and
his colleagues have investigated ongoing educational reform initiatives performed in our country and the world in
the field of curriculum integrated with teaching knowledge (Corlu, Capraro &Capraro, 2014). As a result of the
research, when concentrated on the interaction between science and mathematics, which is the output of the
conceptual model, they stated that it is not sufficient for raising the human power needed by our country by means
of the teachers’ knowledge only in the field which they were specialized (Corlu, Capraro &Capraro, 2014).

Another research performed in America concluded that the inadequacy of the education system and use of
STEM teaching will make important contribution to the international competitiveness in the business world and
the new economic thought of the United States. It was stated that the use of STEM fields in education of students
will provide the necessary human power (Atkinson & Mayo, 2010).
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In the STEM activity applied by the researcher, an example was established covered by scientific inquiry,
science and engineering fields. The difference between engineering and science applications was determined also.
In the research, students have the opportunity to test the prototype models, which are important steps in
engineering, if they have a prior knowledge of the subject, and they are provided with the experience of developing
new models. As a result of the research, it has been determined that this provided contribution in the formation of
career consciousness in students in the future (Gencer, 2015).

Baran et al. (2015),web 2.0 was used in STEM activity which was developed in a research about the content
and cover of STEM in field writing examinations. It was determined that the attitudes and information oriented
towards STEM activities developed in the students. It was stated that the knowledge and skills of the students have
developed in informatics technology subjects. In addition, it has been determined that STEM activity developed
video design knowledge and design skills in students. The students expressed that when designing the STEM spot,
they have experienced a better understanding of the content and cover of the STEM (Baran et al., 2015).

A similar another research it was determined that STEM education and application of engineering are effective in
improving the success of students (Yildirim & Altun, 2015:37).

As a result of the examinations, it was observed that STEM activities provided significant contribution in
teaching of the students. For this reason, in our research development of STEM activities supported by Web 2.0
tools and the opinions of students about performing the courses in a collaborative learning method were
investigated.

Aim of the Study

The aim of this research is to develop the STEM activity for bio-variability issues in Science course and to
examine the opinions of the students on the collaborative learning environment. We also aimed to plan STEM
activity for providing the development needs of the students and the examination of the perceptions and
experiences of the students using this teaching environment. For this purpose, the following questions were asked:

1. What are the opinions of the students about the use of STEM activities supported by Web 2.0 tools for
teaching purpose?

2. How are the perceptions and experiences of the students and applicability process of STEM activities
supported by Web 2.0 tools?

3. What are the opinions of the students about collection of STEM teaching environment with collaborative
learning method?

4. What are the experiences and opinions of the students about the collaborative learning environment?
Method

This study is a descriptive qualitative research in order to investigate the development of STEM activities
supported by Web 2.0 tools and the opinions of the students about performing the course with collaborative
learning method. Descriptive researches describe a given state as fully and carefully as possible (Biiyiikoztiirk,
Cakmak, Akgiin, Karadeniz & Demirel, 2014: 22). It is not possible to talk about a common language in the
qualitative researches which are performed in qualitative data analysis and rapidly improved in recent years. When
the basic reference sources that focus on qualitative data analysis were investigated, it is possible to encounter
quite different analysis methods and techniques (Dey, 1993; Ozdemir, 2010). For this reason, in order to determine
existing opinions, semi-structured interview method which is one of the qualitative research techniques was
applied.

Study Population

The study group consisted of 6 girls and 6 boys who are 7™ grade students in Konya Selguklu Sancak Secondary
School in 2016-2017. The group of participants was created by random sampling among students. The students
were divided into groups as 4 girls, 4 boys and 2 girls - 2 boys.

Data Collection Tools

459



Web 2.0 Tools-Supported STEM Activities

In the study, the data was formed by asking the opinions of the participants with the semi-structured interview
form created by the researchers and including necessary corrections due to the opinions of the experts. The
responses and performances of the participants when they used the application were determined by video record.

Template of STEM Activity Application

Activity No 1

Subject BIO-VARIABILITY

Grade 7th Grade

Gain 1. Asks the importance of bio-variability for natural life.

2. Discusses the factors threating bio-variability based on research data and
creates solution suggestions.

3. Investigates plants and animals which are faced to become extinct in our
country and in the world.

STEM Level Interaction of Science, Engineering, Mathematics, and Informatics Technology
Disciplines

Tool Animation Production (Powtoon)

Duration of the 8 Hours-320 minutes (2 weeks), 2 course hours are used for preparation and

Course presentation.

Method Demonstration-Trying, invention, expression, experiment

APPLICATION STAGES
1. Students are divided into groups of 4 students in each.

2. The groups are requested to search for documents related to the subject via internet and asked to collect
them in a folder.

3. Pictures and texts related with the subject are given to the students in a folder prepared previously.
4. Working paper describing bio-variability is given.

5. Students are asked to perform experiments on biological variability that can be performed to prevent
nature. And they are asked to collect the notes and pictures of the steps of the experiment in a folder.
6. The story for the animation is read to the students. It is told that they will perform the animation in this
direction.

7. Explain the tricks about animation. Multimedia design principles are mentioned.

8. Students are asked to design what they can do on the stage of the animation on an empty sheet of paper.
Teacher support is provided to groups.

9. Powtoon Web 2.0 tool is introduced to students. A sample animation is demonstrated.

10. A pre-prepared Powtoon working sheet is given to the students. The site address is told.

11. Information is given that they can be a member of Powtoon or they can login via facebook-google.
12. They are asked to perform animations about the subject.

13. Sufficient time is leaved for animation. Required help for the experienced problems is provided by the
researcher and course teacher.

In stages;

The student prepares animation about bio-variability and the murder of our nature.
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a. The student makes an entry scene to take into consideration the theme.
b. A graph presenting the living species at risk of extinction is animated
c¢. A template is created that presents why these livings are at risk of extinction.

d. The pages that show what kind of environmental pollution is occurring or the livings at risk of extinction
are formed. They can demonstrate their researches and experimentation stages (at least three pages are
formed).

e. Attention is drawn to what everyone can do to prevent nature and bio-variability from disappearing.

f. Animation is ended with a slogan.

STEM Spot Example Developed by the Participants

Figure 3. Login Screen Figure 4. (a) Subject Lecturing

HAVA SU GEVRE HAVAKIRLILIGI SU KIRLILIGI | TOPRAKKIRLILIGE
Kirliligi Kirliligi Kirlilgi e o Toprak

4 toz,gaz koku,d maddeleri verimliligini
? - Uman seklinde | Suyu bozacak | dustrecekve

orandaolan [ bozacakher
S — suyu  gesit teknik
ve(e%){/egek karismasi ile olaydir.
kirliliktir. olusur.

Figure 4. (b) Subject Lecturing

Figure 4. (d) Subject Lecturing Figure 4 (e) Subject Lecturing
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Raporu'na gore

®®) Tirkiye cevre Sorunlari ve Oncelikleri Degerlendirme

Bir tek biz yokuz bu kocaman
Diinya ‘da

19 fiimizde Atk
Kirliigi

27 limizde
Hava Krih &

32 limizde Su

Kt

KORU

Figure 5. Graphical Subject Lecturing Figure 6. Slogan end Finish
Findings

The students performed the tasks given in the improved STEM teaching environment. Students completed the
2-week Science course bio-variability content (4 + 4 Course Hours) within the given time period. STEM activities
have been held in the library and a free classroom in order to prevent the students meet the probable problems
during the teaching environment. Video recording was conducted to examine how the teaching process has taken
place. Problems experienced by the students and their mimicry and movements during the application are recorded
in video recording. After the completion of the STEM activities, the semi-structured collaborative learning and
course feedback form was filled out by students. The students were asked about their opinions related with the
process during the video recording. General ideas about the teaching environment developed during the video
recording were asked and recorded. As a result of the semi-structured interview form and video recordings:

When the findings are given, the users are coded as follows.

G1-GS: Groupl Girl Students, G1-BS: Group 1 Boy Students, G1-LS: Group 1 Leader Student, G2-BS: Group
2 Boy Students, G2-LS: Group 2 Leader Student, G3-GS: Group3 Girl Students, G3-LS: Group 3 Leader Student,

1. Opinions of the students about using STEM activities supported by Web 2.0 tools for teaching
purposes and results:

All of the students reported positive opinions about the teaching environment developed by the researchers.
The views of the group leader; G1-LS (G1-GS1) coded student told about what she have learned during the
preparation phase of the animation without being aware of what she was doing. G2-LS (G2-BS1) stated that
information is persistent because of the high number of visual themes and they have completed the process without
getting bored. The group leader, G3-LS (G3-GS1), stated that they have enjoyed the developed teaching
environment and that they have learned a lot of information in a shorter time than the normal course. She also
stated that "this method should be absolutely in education-teaching"

From the other members of the group, G1-GS2 and G1-BS2, stated that they had learned the subject without
being bored and that they had completed the exercises in a short time in terms of time use. However, two computers
should be given to the group and this can provide the animation be better. G1-BS1 stated that the application of
the developed activities was a bit difficult at first, but the teaching environment was amusing. In the video
recordings examined, G1-BS1 seemed to have joined the courses late and missed certain sections. The motivation
of the student in teaching environment was affected negatively by this situation.

Students with G2-BS2 and G2-BS3 code stated that the science course should always be performed in this way.
They have emphasized that teaching will be permanent and courses will be easy to learn. The student with G2-
BS4 coded "I had fun during the teaching process but occasionally | needed the teacher's explanation”. He stated
that it will be useful for learning if the teacher could explain the subject in summary.

G3-GS2, G3-GS3 and G3-GS4 coded students stated that learning was easy with the developed teaching
environment and that they have learned a lot of different information during the research. They have also
emphasized that this method is enjoyable and memorable.

2. The results about the processes, perceptions and experiences of the students performing STEM
activities supported by Web 2.0 tools:
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The ability and experiences of STEM activities by the students seem to be positive. The disconnection or
slowing of the internet network sometimes caused some problems in the process. It was seen that our students who
performed the animation for the first time remembered some functions they had forgotten in their computer skills.
It has been determined that they had some difficulties because they had used the Web 2.0 for the first time. G1-LS
(G1-GS1) coded student stated that she remembered some computer skills she had forgotten with this teaching
environment. It was the first time they used a Web 2.0 tool to animate, and at the beginning they met difficulty,
but then they easily used it. From the group members G1-BS1 seemed to be negatively affected by the process
either because of the wish to become a leader or her being late. G2-LS has expressed that animation can be
performed easily in this way and that they had fun while learning the subject. In the video recording examinations,
it was observed that the group leaded their friends who had the high skills to use technology. By this way and with
the information they learned in the coordination of the leader student, it was observed that the animations were
completed quickly. The Internet problems of Group 2 members have affected the process negatively. G3-LS, the
group leader stated that they enjoyed the process but expressed difficulty while using the computer. He also said
that "I feeled self-confident with the difficulties that have been experienced and have been able to fight against the
difficulties.” He stated that the process was amusing and should be used in the educational environment.

G1-GS2 stated that it was difficult to set the time and use the web 2.0 tool, but they have learned in a short
time. She stated that they had overcome some difficulties with the help of the teacher and they had fun in the
process. According to video recordings they had taken place in the research and animation template creation
section of the group. It was determined that they had fun while performing the animation and this had a positive
effect on the process. G1-BS1 reported negative opinion about the process since he was late to the activity
application days. He said that he could continue the process more easily by himself. He stated that the process was
amusing, but it has taken some time. G1-BS2 stated that the teachers and their friends had completed the subjects
they did not know and this raised his interest in the lesson. He stated that the teaching media was successful and
the courses should be performed in this way.

G2-BS1, G2-BS2, G2-BS3 and G2-BS4 were determined to have fun in the developed teaching environment.
However, due to short-term internet connection problems, it has been determined that they were bored for a while
during the use of Web 2.0 tools. Despite the negativity they experienced, they expressed that the process was
positive. They pointed out that the motivation of the students will increase with the effect of this process. They
stated that the educational process was very good except for the speed of the internet connection. They expressed
the views that the activities could be done easily.

G3-GS1 stated that she had fun during the developed teaching environment, but have expressed a little
difficulty in becoming a group leader. She stated that some of the members occasionally leaved the group and this
disturbed the harmony of the group. She also said, "As we used the Web 2.0 tool we leaved the planned animation
template and learned different things." She has expressed her opinion that this situation motivated them positively
and they did not understand how quickly the course passed. G3-GS2, G3-GS3 and G3-GS4 stated that the process
was useful for them and the course had passed easily without being bored. They told that the leader of the group
went beyond the content of the planned animation and produced a more successful product. G3-GS3 was also
found to have difficulty during the research and Web 2.0 tool use, and it was determined that she left the group
positively rom the process with the support of the group members and the teachers.

3. The opinions of the students about the collection of the STEM teaching environment with the
collaborative learning method and the findings:

As a result of the students' group work in the STEM teaching environment, 10 students stated positive and 2
students negative opinion. It was determined that the students who expressed negative opinions were students who
were late to the classes and the leadership characteristics were significant for them. All group leaders expressed
positive opinions for the method used. G1-LS stated that by means of the applied method it was necessary to use
previous computer skills and knowledge about a lot of lessons. Throughout the process, they expressed that they
had fun with their friends and did not understand how the time passed. It was seen that the mixed group was the
first that completed the process.It is also observed that the group members distributed tasks among each other and
the leader actively inserted group friends in the completion of the process. G1-BS2 and G1-GS2 indicated their
opinion that computer and science skills were developed in the activities applied within group work. G1-BS2 says,
"My friends helped me in matters that | did not know, and | tried to help while they did not know." G1-BS1
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indicated negative opinion about the improved teaching environment. "I could have done this work better by
myself, not as a group."

G2-LS said, "We are pleased that we have fun while working with our group friends." And he also expressed
that they understood the subject well by this way and their attendance to the course was at the highest level. It has
been found that this group of boys had much more fun with their mimics. As the leader of the group did not plan
the distribution of tasks well, various problems occurred during the application. On the other hand, G2-BS2 stated
that he learned the truth of many misinformed knowledge by means of group work with STEM activities and
remembered the forgotten computer skills with G2-BS3. G2-BS4 indicated that he had enjoyed during the
developed teaching environment, but for clarification of some subjects, "Process provided a positive contribution,
but I need the teacher's knowledge in order to fully learn the subject".

G3-LS stated that collaborative learning was already an entertaining process and a good teaching environment
as it was presently known. In the girl group it was seen that the group was divided into two. While the G3-GS1
and G3-GS4 undertook the task in majority, the G3-GS2 and G3-GS3 were observed as passive in the group. But
it was seen that they have merged over time and enjoyed themselves. G3-GS2 stated that the knowledge was easy
to understand in the developed teaching system and they experienced active class attendance by means of the
activities. G3-GS4 stated that "Students will enjoy this system very much". But G3-GS2 expressed negative
opinion about group work. However she indicated that she enjoyed STEM activity.

4. The experiences and opinions of the students about the collaborative learning environment and the
findings:

G1-LS answered the question ‘what was the thing you enjoyed within collaborative learning?’ as the group
members were 2 girls and 2 boys, and this provided looking through different ways while they were animating and
they had fun during the process. They pointed out that conflicting ideas existed during collaborative learning;
however they met at the same decision within the activity. He also said, "I learned about the different features of
my friends through group work." He said that he did not experience any problem when communicating with his
group of friends. G1-GS2 indicated her opinion as ‘I enjoyed animating with group members’. It was determined
that her interaction was good with the group friends and helped each other in group. G1-BS1 stated that everybody
combined knowledge and they were able to solve problems in group work. In another expression, he expressed his
opinion that the leader of the group should be chosen carefully. Due to being late to classes, it seems that they have
been excluded from the group in certain periods. But over time, he has made himself to be assumed as a member
of the group and has been actively involved in the activities. He expressed also that the task makes one busy and
time consuming. He indicated negative opinion as the collaborative learning environment was not suitable for him.
G1-BS2 stated that "The leader of the group did not take charge of any work by himself but distributed the task
among us and | was pleased about this." He also expressed his opinion that he realized his skills after group work
and that he would do better with homeworks and classroom activities from now on. "My friend, who was late to
the group, joined any discussion without being aware of the matter, and declaring ideas on the contrary to the
leader negatively affected the communication between us." He emphasized the communication between the
members of the group by this way.

G2-LS, G2-BS and G2-BS2 expressed that they had a lot of fun while working with their group friends. In
addition, G2-LS said that at the beginning, he thought that his group friends were not good, but by the process
progresses he realized that he was wrong and then they became good friends. Similarly, G2-BS2 and G2-BS3
stated that they were benefiting from their friends' knowledge while group work and an intimate friendship
developed among them. G2-BS1, indicated his opinion as ‘For group work to be productive, communication
between group members needs to be good, and the technological tools to be used must be fast."G2-BS3 has pointed
out the point that should be taken into consideration as ‘Ideas must be shared among friends". G2-BS4 have stated
that they were receiving support from the teacher for the difficulties experienced in group work and they required
help in matters they do not know. He also commented as "I did not think my groupmate G2-BS2 used computer
so successfully".

G3-LS stated that some of his friends did not enoughly support and take responsibility for his group work. In
video recordings, it was seen that two group members sometimes moved out of the group as G3-LS stated. This
situation had negatively affected group dynamics. As for the issues that need to be taken care of in the group work,
it is expressed as "l think it is necessary for my group friends to be sincere and open to every opinion and ask for
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help in difficult times."G3-GS2 stated that the opinions of the group friends should be taken during the activities.
He also indicated that communication between group friends has improved in the positive direction. G3-GS3 and
G3-GS4 stated that the task distribution must be done when performing group work. In addition, G3-GS4 stated
that their group mates were better than they thought.

In the video recording examinations, it was found that the mixed group cooperated better than the other
members. Experiencing internet connecting problems caused for the male student group to have negative opinions.
In Group 1, there were two students who wanted to lead, caused disruptions during practice. It has been seen that
the students had fun while using the Web 2.0 tool.

Discussion and Conclusion

There are many studies about STEM in the literature. Yildirim and Altun (2015), in a study investigating the
effects of the STEM education and engineering applications on science laboratory practice determined significant
increase in the degree of learning (Yildirim & Altun, 2015). This situation overlaps with the fact that the students
were positive about the developed educational environment. The use of Web 2.0 tools for teaching seems to make
the teaching process fun. The students seemed to have used many skills without realizing during STEM activities.
In a similar research, Germann, Aram and Burke (1996) stated that experiments in science labs on 7th grade
students would improve students' cognitive processes and thought skills (Germann, Aram & Burke, 1996).In
another research conducted by Sullivan (2008), the STEM activities of secondary school students reported that the
cognitive process skills of students improved (Sullivan, 2008). Stohlmann, Moore and Roehrig (2012), pointed out
that STEM education is important in making what the students learned sense and should be developed at secondary
school level in a field study performed about the factors that should be taken into consideration in integration of
the STEM education method with the existing system (Stohlmann, Moore & Roehrig, 2012). In our research, it
was determined that students' views on the use of STEM activities supported by Web 2.0 tools for teaching
purposes were positive. Also the comments of the students were in the direction of integrating the developed
environment into the existing system.

According to another result reached in the research, the process, perceptions and experiences of students about
STEM activities supported by Web 2.0 tools were generally positive. It was seen that some students had difficulty
when performing Web 2.0 tool activity, but they solved the use of the tool in a short time.

Karahan, Cambazoglu-Bilici and Unal (2015) stated that they enjoyed and enjoyed the STEM activities in their
8th grade classes (Karahan, Cambazoglu-Bilici & Unal 2015).In our research, the use of Web 2.0 tools has been
found to make the STEM education amusing.

The design-based science education that Cavas, Bulut, Holbrook and Rannikmae (2013) made was found to
increase the interest and desire of the students (Cavas, Bulut, Holbrook & Rannikmae, 2013). Parallel to this
situation; it has been seen that the students liked the improved teaching environment with Web 2.0 tools and the
learning desires were increased. It was seen that the students were disturbed from time to time by the speed of the
internet. In the case of internet and computer use in STEM activities, once again the importance of network is seen.

Sahin, Ayar and Adigiizel (2014) stated that during the STEM activities students' group work cooperatively
developed such as the 21st century skills (Sahin, Ayar & Adigiizel, 2014)The research supports this situation. The
students expressed a positive opinion on the collection of the STEM teaching environment with the Collaborative
Learning method. The fact that the students supported each other during the STEM training affected the process
positively. In the events organized, the members of the group made division of the labor and helped each other to
increase the quality of the product. In addition, the students with strong leader characteristics being members of
the group were effective in the success of activities. The group members’ having different views helped them to
develop different interpretations of the STEM activities. It has been determined that the students have solved their
problems when they encountered a problem. It was thought that the students have developed problem solving skills
by means of the developed teaching environment.

Students' experiences and opinions about the collaborative learning environment seemed to be generally
positive. It was seen that the mixed groups acted from a different point of view to the events and activities than
the other groups. The group formed from male students group was found to be more compatible with their friends
and be in closer communication than other groups throughout the process. In the group formed from female
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students, it was seen that they were sometimes disrupted in the process because there was not a group leader as it
was desired. During the group study, it was observed that the students made the desired things during the course
without getting bored. It has been found that self-esteem develops in students who think that they are inward and
failing with group work. The fact that the students were active in the educational environment developed in the
group work influenced the success of the process positively. For this reason, we think that the STEM activities
supported by Web 2.0 tools should be prepared in a way to provide active participation of the students.
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Ortaokul Ogrencilerinin Web 2.0 Araclariyla Desteklenmis FeteMM
Etkinlikleriyle Dersin Islenisine ve Isbirlikli Ogrenmeye Yonelik
Gorisleri

Giris

Giintimiizde hizla gelismekte olan teknoloji egitim alanini da oldukga fazla etkilemektedir. Geleneksel
Ogretim ortamunin yetersiz kaldigr giiniimiizde farkli 6gretim ortamlart gelistirilmektedir (Kayaduman,
Sirakaya & Seferoglu, 2011). Bireylerin ve toplumlarin, teknolojiyi kullanmasi olaylar ve olgular karsisinda
daha giiclii olmasini saglamistir. Ayni zamanda teknolojik aracglarin gelismesiyle insanlarin yagamini
kolaylagsmustir.. Teknolojik gelismelerin beraberinde getirdigi imkanlarin yaninda, teknoloji bireylere ve
toplumlara bazi  sorumluluklarda yiiklemistir. Bu sorumluluklarimin  farkinda olan  bilgi
toplumlari,yasamlari ile teknolojiyi biitiinlestirmis ve bu durum diger toplumlardan hep bir adim daha 6nde
olmalarina destek olmustur(Giindiiz & Odabasi, 2004).Bilgi toplumlarinin sahip olmasi gereken en 6nemli
beceriler fen ve matematik alani olarak gosterilmektedir(Yamak, Bulut & Diindar, 2014). Teknolojik
gelismelere ve bilgi iiretmeye dnem veren toplumlarin fen ve matematik agirlikli egitime verdikleri 6nem
giin gectikge artmaktadir. Fen ve matematigin teknoloji ve mithendislikle olan iligskisinden dolay1 bu egitim
modern hayata yayilmaktadir. Bu sayede insanoglunun giiniimiizdeki ve gelecekteki problemlerine ¢6ziim
sunmaktadir (Yamak, Bulut & Diindar, 2014).

Giiniimiizde fen, teknoloji, miihendislik ve matematik alanlarinda diislinen, iireten, sorgulayan ve
yaratict bireylere olan ihtiyag giin gectikce artmaktadir (Gencer,2015). Bu nedenle, bu alanlarda 6gretme-
Ogrenme siirecleri i¢in yeni ve farkli programlarin uygulanmasi zorunlu olmustur. Bu uygulamalarin en
yeni olan1 FeTeMM (STEM) egitim ve uygulamalaridir.

2001 yilinda The National Science Foundation yoneticisi Judith A. Ramaley tarafindan ileri siiriilen
STEM (Science, Technology, Engineering, Mathematics) terimi, bu tarihten itibaren hizla
yayilmigtir.Dilimize g¢evrilirken STEM dersleri olan fen bilimleri, teknoloji, mithendislik ve matematik
sozciiklerinin ilk harfleri kullanilmistir. Bu sekilde ortaya ¢ikan FeTeMM kavrami, yeni Ogretim
yontemlerinden biri olarak adlandirilmigtir. Amerika Birlesik Devletleri'nde FeTeMM egitim ortam okul
diizeyinde matematik ve fen bilimleri derslerinin biitlinlestirilmesi olarak yayginlagmis olsa da miihendislik
ve teknolojinin ders i¢i ve ders disi etkinlikler ile &gretilmesi olarak tamimlanmigtir (Ayar, Yalvac,
Ugurdag& Sahin, 2013;Sahin, Ayar & Adigiizel, 2014; Yildirim & Altun, 2015).

FeTeMM en genel anlamiyla; fen, teknoloji, matematik ve miihendislik alanlarinin biitiinlestirilerek
derslerdeki etkinliklerin 6gretilmesi olarak adlandirilabilir.

Fen
(Science)

Sekil 1. FeTeMM Semasi

Alanyazin incelemelerinde FeTeMM iki farkli program entegrasyon modeli sunmaktadir. Bunlar igerik
entegrasyonu, etkinliklerde FeTeMM disiplinlerinin birden ¢ok birlestirilmesi, ve baglam entegrasyonu,
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igerigi daha anlamli kilmak i¢in farkli FeTeMM baglamlarinin kullanimi olarak goriilmektedir. FeTeMM
egitimi ad1 gegen alanlarin birbirinden izole bir sekilde d6grenilmesi yerine, aragtirma, tasarim, problem
¢ozme, takim ¢aligmast ve etkili iletisim kurma gibi becerilere odaklanan 6zgiin 6grenme ve liretme
etkinliklerine odaklanmaktadir. Ogrencilerin 21. yiizy1l bilgi ve becerilerini kullanarak fen, teknoloji,
miihendislik ve matematik alanlarina yonelimlerini saglayacak faaliyetler de FeTeMM egitim etkinlikleri
kapsamindadir (Moore, Stohlmann, Wang, Tank & Roehrig, 2014; Baran, Canbazoglu-Bilici & Mesutoglu,
2015).

Ulkemizde FeTeMM béliimlerine tercih etme orani ise yillara gore belirgin bir diisiis yasandig tespit
edilmistir.2000-2014 yillar1 arasinda OSYM (Ogrenci Secme ve Yerlestirme Merkezi) verilerine gore
FeTeMM alanlarina, sinavda ilk 1000 igine giren Ogrenciler arasindaki yerlestirme oranlar1 Sekil-2’de
goriilmektedir. Sekil-2’de goriildiigii iizere bu alanlarda yillara gore belirgin bir diisiis bulunmaktadir. Fakat
tilkemizde 2010 yilindan sonra FeTeMM disiplinlerinin 6nemi ¢esitli etkinliklerle artnus ve OSYM
yerlestirme oranlart tekrardan yiikselmeye basglamistir. FeTeMM alanlarinin yerlestirme yiizdeleri
belirlenirken miihendislikler, bilgisayar, fen bilimleri ve matematik boliimleri dahil edilirken, tip fakiilteleri
dahil edilmemistir. Bunun sebebi NSF (National Science Foundation), stratejik planinda tip fakiiltelerini
FeTeMM disiplinlerinin diginda tutmustur.NSF, tiim temel bilim ile mithendislik alanlarini1 destekleyen bir
kurulus olarak tanimlamaktadir. Bu tanimla NSF, tip fakiiltelerinin FeTeMM alan1 igerisinde yer
almadigina isaret etmektedir.Bu sebeple Sekil-2°de olusturan verilere tip fakiilteleri dahil edilmemistir.
FeTeMM alanlarina 2000 yilinda %85,63 olan 6grenci yerlestirme oran1 2010 yilinda %27,88’lere kadar
gerilemigtir. Bu durum Tiirkiye genelinde FeTeMM mesleklerinin sec¢ilme oranin diisiik oldugunu
gostermektedir. Bu durum FeTeMM alanma o6grencilerin tesvik edilmesi gerektigini gostermektedir.
(Aydeniz ve digerleri, 2015).

2000-2014 OSYM FETEMM ALANLARI YERLESTIRME ORANI

100
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Sekil 2. 2000-2014 yillar1 arasinda sayisal alanlarda yerlesen ilk 1000 &grencinin FeTeMM alanlar
yerlestirme oranlar1 (Ogrenci Segme ve Yerlestirme Merkezi [OSYM], 2015)

FeTeMM alaninda yapilan bazi ¢caligmalarda su sekilde sonuglara varilmstir;

FeTeMM disiplinlerinde iilkemizin, uluslararasi rekabet giiciinii koruyabilmesi stratejik oneme sahiptir.
Ulkemiz o6gretmenlerinin  ¢agin  gerektirdigi sekilde egitilmedikleri konusunda bircok elestiri
bulunmaktadir. Corlu ve arkadaslar yaptiklar1 arastirmada 6gretmenlik bilgisi ile biitiinlesik miifredat
alanlarinda iilkemizde ve diinyada yapilmis arastirmalar ile siiregelen egitim reform girisimlerini
arastirmustir(Corlu, Capraro &Capraro, 2014). Arastirma sonucunda ise kavramlastirilan modelin bir ¢iktisi
olan fen ve matematik arasindaki etkilesime yogunlastirdiginda, 6gretmenlerin sadece uzman olduklari
alanda 6gretmenlik bilgisine sahip olmalarinin iilkemizin ihtiyact olan insan giiciinii yetistirmede yeterli
olmayacag1 sonucuna varmistir(Corlu, Capraro &Capraro, 2014).

468



Web 2.0 Araclartyla Desteklenmis FeTeMM Etkinlikleriyle Dersin Islenisi ve Ogrenci Goriisleri

Amerika da yapilan bir diger arastirma; egitim sistemindeki yetersizliklerin FeTeMM &gretiminin
kullanilmasinin sanayi ve is diinyasinda uluslararasi rekabette ve ABD’nin yeni ekonomik diisiincesinde
onemli katkilarda bulunacagi kanisina varmistir. FeTeMM alanlarin dgrenci egitimlerinde kullanilmasi
gerekli yiiksek is giicii getirecegi belirtilmistir (Atkinson & Mayo, 2010).

Diger bir arastirmada arastirmaci tarafindan uygulanan FeTeMM etkinliginde, bilimsel sorgulama,
bilim ve mithendislik alanlarinin kapsadigi bir 6rnek olusturulmustur. Ayrica mithendislik ve bilim
uygulamalar1 arasindaki fark tespit edilmistir. Arastirmada 6grencilerin konu ile ilgili 6n bilgileri varsa
miihendislikte 6nemli bir adim olan prototip modelleri test etmesine imkan taninmis ve yeni modelleri
gelistirme deneyimleri yapmalar1 saglanmistir. Aragtirma sonucunda bu durumlarin  &grencilerin
gelecekteki siiregte kariyer bilincinin olusmasina katki sagladigi tespit edilmistir (Gencer, 2015).

Alanyazin incelemelerinde Baran vd. (2015) tarafindan yapilan FeTeMM igerigi ve kapsamu ile ilgili
yapilan bir arastirmada gelistirilen FeTeMM etkinliginde Web 2.0 aract kullanilmigtir.  Yapilan
incelemelerde 6grencilerde FeTeMM etkinliklerine yonelik tutum ve bilgilerin gelistigi tespit edilmistir.
Ogrencilerin bilisim teknolojileri konularinda bilgi ve becerilerinin gelistirildigi belirtilmistir. Ayrica
gelistirilen FeTeMM etkinliginin 6grencilerde video tasarim bilgi ve tasarim becerilerine olumlu katki
sagladigi tespit edilmistir. Ogrenciler FeTeMM spotunu tasarlarken FeTeMM igerigi ve kapsamini daha
iyi anladiklarim ifade etmislerdir(Baran ve digerleri, 2015).Benzer bicimde gergeklestirilen bir diger
arastirmada ise, FeTeMM egitimi ve miihendislik uygulamalarinin 6grencilerin basarilarini gelistirmede
etkili oldugu tespit edilmistir (Yildirnm & Altun, 2015:37).

Yapilan incelemeler sonucunda FeTeMM etkinliklerinin dgrencilerin 6gretimine dnemli derece katki
sagladig1 goriilmektedir. Bu sebeple bu arastirmada Web 2.0 araglari ile desteklenmis FeTeMM (Fen,
Teknoloji, Matematik ve Miihendislik) etkinliklerinin gelistirilmesi ve 6grencilerin isbirlikli 6grenme
yontemiyle dersin islenmesine yonelik goriigleri incelenmistir.

Arastirmanin Amaci

Bu aragtirmanin genel amaci, Fen Bilimleri dersinde islenen biyo-gesitlilik konularina yonelik FeTeMM
etkinligi gelistirilmesi ve Ogrencilerin gelistirilen igbirlik¢i 6grenme ortamina yonelik goriislerinin
incelenmesidir. Bununla birlikte 6grencilerin gelisim gereksinimlerini karsilamaya doniik bir FeTeMM
etkinliginin planlanmast ve bu 6gretim ortamini kullanan 6grencilerin algilarinin ve deneyimlerinin
incelenmesi de hedeflenmistir. Bu dogrultuda asagidaki sorulara yanit aranmustir:

1. Ogrencilerin Web 2.0 araclariyla desteklenmis FeTeMM etkinliklerinin 6gretim amacgh
kullanilmasina iliskin goriisleri nedir?

2. Web 2.0 araglariyla desteklenmis FeTeMM etkinliklerinin 6grenciler tarafindan yapilabilme siireci,
algilarive deneyimleri nasildir?

3. Ogrencilerin FeTeMM o6gretim ortaminin isbirlikli Ogrenme yontemiyle harmanlanmasi ile ilgili
goriisleri nelerdir?

4. Ogrencilerin isbirlikli 6grenme ortami hakkindaki deneyimleri ve goriisleri nasildir?

Yontem

Bu calisma ortaokul dgrencilerinin Web 2.0 araglar1 ile desteklenmis FeTeMM (Fen, Teknoloji,
Matematik ve Miihendislik) etkinliklerinin gelistirilmesi ve 6grencilerin isbirlikli 6grenme yontemiyle
dersin islenmesine yonelik goriislerinin incelenmesi amaciyla yapilmis betimsel yapida nitel bir
arastirmadir. Betimsel aragtirmalar, verilen bir durumu olabildigince tam ve dikkatli bir sekilde
tanimlamaktadir (Biiyiikoztlirk, Cakmak, Akgiin, Karadeniz & Demirel, 2014: 22) . Nitel veri analizi
konusunda son yillarda yapilan ve hizla gelisen nitel arastirmalarda ortak bir dilin gelistiginden s6z
edebilmek miimkiin degildir. Nitekim nitel veri analizini merkeze alan temel bagvuru kaynaklari
incelendiginde birbirinden oldukga farkli analiz yontem ve teknikleri ile kargilasmak miimkiindiir (Dey,
1993; Ozdemir, 2010). Bu sebeple, var olan goriislerin belirlenmesi amaglandigindan nitel arastirma
tekniklerinden yar1 yapilandirilmis gériisme yontemine basvurulmustur.
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Calisma Grubu

Calisma grubu, Konya Selguklu Sancak Ortaokulu 2016-2017 yil1 7. sinifa devam eden 6 Kiz ve 6 Erkek
ogrenciden olugmaktadir. Caligma grubu olusturulurken 6grenciler arasindan segkisiz 6rneklem olusturma
yonteminden yararlanilmistir. Ogrenci gruplari 4 kiz, 4 erkek ve 2 kiz,2 erkek olarak olusturulmustur.

Veri Toplama Araglari

Calismada veriler, aragtirmacilar tarafindan olusturulan ve uzman goriisleri dogrultusunda gerekli

diizeltmeleri yapilan yar1 yapilandirilmig goriisme formu ile toplanmustir.

Katilimeilarin uygulamay1

kullandiklarinda gosterdikleri tepkiler ve ¢aligmalar video ile tespit edilmistir.

FeTeMM Etkinligi Uygulama Sablonu

Etkinlik No 1

Konu BIYO-CESITLILIK

Diizey 7.Smf

Kazanimlar 1. Biyo-gesitliligin dogal yasam i¢in dnemini sorgular.

2. Biyo-gesitliligi tehdit eden faktorleri, aragtirma verilerine dayali olarak
tartigir ve ¢6ziim Onerileri iretir.

3. Ulkemizde ve Diinya’da nesli tiikkenen ya da tiikenme tehlikesi ile kars1
karsiya olan bitki ve hayvanlar aragtirir ve 6rnekler verir.

FeTeMM Diizeyi | Fen Bilimleri, Mithendislik, Matematik ve Bilisim Teknolojileri

Disiplinlerinin Etkilegimi

Kullanilacak Animasyon Yapimi (Powtoon)
Aracg
Dersin Siiresi 8 Saat — 320 dk. (2 Hafta), 2 ders saati hazirlik ve sunus olarak kullanilir.
Kullanilacak Gosterip-Yaptirma, bulus yolu, anlatim, deney
Yontem
UYGULAMA ASAMALARI
1. Ogrenciler 4’erli gruplara boliiniir.

2. Gruplardan internet aracilifiyla konu ile ilgili dokiiman arastirmalari istenir. Bunlar1 bir
klasorde toplamalari istenir.

3. Onceden hazirlanmis olarak bir klasérde konu ile ilgili resimler ve metinler dgrenciler verilir.

4. Biyo-gesitlilik konusunu anlatan galigma kagid1 verilir.

5. Ogrencilere biyo-gesitlilik konusunda dogay1 énleyici yapilabilecek islemlerle ilgili deney
yaptirilir. Deneyin agamalarinin notlar1 ve resimlerini bir klasdrde toplamalari istenir.

6. Animasyon i¢in hikaye 6grencilere okunur. Bu dogrultuda animasyon yapacaklar1 anlatilir.

7. Animasyon yapma ile ilgili piif noktalar anlatilir. Coklu ortam tasarim ilkelerinden bahsedilir.

8. Bos bir kdgida animasyonun sahnelerinde &grencilerden ne yapilabileceklerini tasarlamalari
istenir. Gruplara 6gretmen destegi saglanir.

9. Powtoon Web 2.0 arac1 dgrencilere tanitilir. Ornek bir animasyon yapilmast gosterilir.

10. Ogrencilere 6nceden hazirlanan Powtoon galisma kagidi dagitilir. Site adresi sdylenir.

11. Powtoon’a liye olabilecekleri veya facebook-google iizerinden giris yapabilecekleri bilgisi
aktarilir.

12. Konuyla ilgili animasyon yapmalart istenir.

13. Animasyon yapmalar1 i¢in yeterli slire verilir. Yasanan problemlerde gerekli yardim
aragtirmaci ve ders 6gretmeni tarafindan saglanir.

Sahnelerde;

Ogrezlci biyo-¢esitlilik ve dogamizin katledilmesi hakkinda animasyon hazirlar.
a.
b.

Ogrenci konuyu dikkate ¢ekmek igin bir girig sahnesi yapar.
Diinyada nesli azalan canli tiirlerini gosteren bir grafik yapiy1 anime eder.
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C. Bu canlilarin neden yok olma tehlikesinde oldugunu gésteren bir sablon olusturur.

d. Ne tiir cevre kirliligi olustugunu gosteren veya yok olma tehlikesi yagayan canlilar1 gosteren
sayfalar olusturulur. Bununla ilgili yaptiklart arastirma ve deney agsamalari gosterilebilir.(En
az U¢ sayfa olusturulur.)

e. Herkesin doganin ve biyo-gesitliligin yok olmasini 6nlemek i¢in yapabilecegi durumlara
dikkat cekilir.

f.  Birslogan ile animasyon bitirilir.

Animasyon Konu Sablonu;
Yapilacak olan dogamiz yok olmasin spotu hazirlanacaktir. Konu ile ilgili sizlerde slogan ve
eklemeler yapabilirsiniz.

Ornegin; Intro sayfasinda spotunuzun bashigi ve kendinizi tanitabilirsiniz. Daha sonra insanlarin
biyo-gesitlilik konusunda dikkatlerini ¢ekmek i¢in Diinya’da canllarin ilging o6zelliklerini
sOyleyebilirsiniz. Diger bir sahnede Diinya’da biyo-gesitliligi tehlikeye sokacak tutum ve
durumlardan bahsedecek ekran yapilir. Nesli tiikenen canlilarin durumunu gosteren bir grafik veya
infografik sahne olusturulur. Onceden yapilan biyo-gesitliligi koruyucu deney fotograflari ile yapilan
hatalar nasil diizeltilecegi bahsedebilirsiniz. Konumuzu uygun uyar1 notlari ve slogan ile animasyon
bitirebilirsiniz.

Ogrencilerin FeTeMM etkinligi kapsaminda 6grenecegi disiplinler,

e  Matematik: Grafik okuma ve grafik olusturma
e Bilisim Teknolojileri: Powtoon kullanimi, tasarim olusturma, tablo yapma, Web 2.0 arag
kullanimi
e  Miihendislik: Biyo-Cesitliligi onleyici iiriin ortaya koyma ve tasarlama
e Fen Bilimleri: Biyo-gesitlilik konusunun anlagilmasi ve yapilabilecek 6nlemlerin farkina
varilmast
Ogrencilere etkinlik boyunca arastirmaci tarafindan gézlenecektir. Etkinliginin bitiminden sonra
ders islenisi ve isbirlikli 6grenme hakkindaki diisiinceleri ile ilgili goriisme yapilacaktir. Ardindan
arastirmaci tarafindan hazirlanan yar1 yapilandirilmig gériigme formu doldurttular.

Katiimeilarin Gelistirdigi FeTeMM Spotu Ornegi

Sekil 3. Giris Ekram Sekil 4. (a) Konu Anlatimi
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Sekil 5. Grafiksel Konu Anlatimi Sekil 6. Slogan ve Bitig

Bulgular

Ogrenciler gelistirilmis FeTeMM &gretim ortaminda verilen gérevleri yerine getirmistir. Ogrenciler, 2
haftalik Fen Bilimleri dersibiyo-gesitlilik konusu igerigini (4+4 Ders Saati) verilen siire igerisinde
tamamlamustir. Ogrencilerin dgretim ortani sirasinda problem yasamamalar1 i¢in uygun bos bir sinifta ve
kiitiiphanede FeTeMM etkinlikleri yapilmistir. Ogretim siirecinin nasil gergeklestigini incelemek igin video
kayd1 yapilmistir. Ogrencilerin yasadiklari problemler ve kullanim sirasindaki mimik ve hareketleri video
kaydina almmustir. Ogrenciler FeTeMM etkinliklerinden sonra yar1 yapilandirilmis isbirlikli Ogrenme ve
Derse Iliskin Goriis Formunu doldurmuslardir. Ogrencilere video kaydi sirasinda siirecle ilgili goriisleri ve
gelistirilen 6gretim ortami1 hakkinda genel diisiinceleri sorularak kayit altina alinmistir. Yari yapilandirtlmig
goriisme formu ve video kayitlar1 sonucunda:

Bulgular verilirken kullanicilar asagidaki sekilde kodlanmustir.

G1-OK:Grup 1 Kiz Ogrenci, G1-OE:Grup 1 ErkekOgrenci, G1-LO: Grup 1 Lider Ogrenci, G2-
OE:Grup 2 Erkek Ogrenciler, G2-LO: Grup 2 Lider Ogrenci, G3-OK:Grup 3 Kiz Ogrenciler, G3-LO:
Grup 3 Lider Ogrenci.

1. Ogrencilerin Web 2.0 araclariyla desteklenmis FeTeMM etkinliklerinin 6gretim amach
kullanilmasina iliskin goriisleri ve bulgular:

Aragtirmacilar tarafindan gelistirilen gretim ortami hakkinda &grencilerin tamami olumlu goriis
bildirmistir. Grup liderlerinin gériisleri; G1-LO(G1-OK1) kodlu &grenci gelistirilen 6gretim ortami ile
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Ogrenilecek konunun animasyon hazirlik asamasinda farkinda olmadan 6grendiklerini dile getirmistir. G2-
LO(G2-OE1) ise, gorsel temalarin fazla olmasindan dolay1 bilgilerin kalic1 oldugunu ve siireci stkilmadan
tamamladiklarmi belirtmistir. G3-LO (G3-OK1) kodlu grup lideri ise gelistirilen 6gretim ortamimin
eglenceli oldugunu ve normal ders siiresinden daha kisa siirede bir¢ok bilgi 6grendiklerini belirtmistir.
Ayrica “Bu yontemin egitim-ogretimde mutlaka olmalidir” olarak ifade etmistir. Diger grup iiyelerinden

G1-OK2ve G1-OE2, konuyu sikilmadan 6grendiklerini ve zaman kullanimi agisindan kisa siirede
uygulamalar1 bitirdiklerini belirtmistir. Fakat gruba verilen bir bilgisayarin ikiye ¢ikarilmasi gelistirilen
animasyonun daha iyi olmasim saglayacagmi belirtmistir. G1-OE1 ise gelistirilen etkinliklerin
uygulanmasinda ilk baglarda biraz zorlandigim fakat 6gretim ortaminin eglenceli oldugunu belirtmistir.
Incelenen video kayitlarinda G1-OE1’iin derslere zamaninda gelmedigi ve belli boliimleri kagirdig
goriilmektedir. Bu durum 6grencinin 6gretim ortamindaki motivasyonunun olumsuz yonde etkilendigi
goriilmektedir.

G2-OE2ve G2-OE3 kodlu ogrenciler Fen Bilimleri dersinin hep boyle islenmesi gerektigini
belirtmistir. Bu sayede 6gretimin kalic1 olacagini ve kolay 6grenilebilecegini vurgulamistir. G2-OE4 kodlu
dgrenci, “Ogretim siirecinde eglendim fakat zaman zaman égretmenin konuyu anlatmasina ihtiyag
duydum. “olarak goriis belirtmistir. Ogretmenin 6zet olarak konuyu anlatmasinin égrenmelerine faydali
olacagini belirtmistir.

G3-0K2, G3-OK3 ve G3-OK4 kodlu dgrenciler gelistirilen 6gretim ortan ile konuyu &grenmenin
kolay oldugunu ve aragtirmalar sirasinda farkli birgok bilgiyi de dgrendiklerini dile getirmistir. Ayrica bu
yontemin keyifli oldugunu ve akilda kalict oldugunu vurgulamistir.

2. Ogrencilerin Web 2.0 araclariyla desteklenmis FeTeMM etkinlikleri yapabilme siirecleri,
algilar1 ve deneyimleri ile ilgili bulgular:

Ogrenciler tarafindan FeTeMM etkinliklerini yapabilme becerileri ve deneyimleri olumlu olarak
gdriilmektedir. Ogrencilerin arastirma sirsinda internetin ara sira kopmasi veya yavaslamasi siirecte bazi
olumsuzluklar olusturmustur. Animasyonu ilk defa yapan Ogrencilerimizin bilgisayar becerilerinde
unuttuklart bazi islevleri hatirladiklar1 goriilmistiir. Web 2.0 aracini ilk defa kullandiklarindan dolay1 bazi
zorluklar ¢ektikleri tespit edilmistir. G1-LO (G1-OK1) kodlu 6grenci, gegmis donemlerde unuttugu bazi
bilgisayar becerilerini unuttugu ve bu 6gretim ortami ile tekrar hatirladigini belirtmigtir. Animasyon
yaparken ilk defa Web 2.0 araci kullandigin1 ve bu sebeple ilk zaman zorlandiklarini fakat sonra kolaylikla
kullandiklar1 dile getirmistir. Grup iiyelerinden G1-EQ1, gerek ge¢ kalmasi gerekse lider olma istegi
siirecten olumsuz etkilendigini gostermektedir. G2-LO, animasyon yapmanin bu sekilde kolay
yapilabildigini ve konuyu 6grenirken eglendiklerini dile getirmistir. Video kayit incelemelerinde, grubun
teknoloji kullanim becerisi yiiksek arkadaglarinin bilgisayar basina gecirmeleri goriilmektedir. Bu sayede
lider 6grenci koordinasyonunda 6grendikleri bilgiler ile yapilan animasyonun hizlica bittigi goriilmektedir.
Grup 2 iiyelerinin internet problemi yasamalar1 siireci olumsuz yonde etkilemistir. G3-LO grup lideri ise
stireci begendiklerini fakat bilgisayar kullanimi sirasinda zorlandiklarini dile getirmistir. Ayrica “Yasanan
zorluklar ile ozgiivenim gelisti ve zorluklar karsisinda miicadele edebildim. ”’ifade etmistir. Siirecin
eglenceli oldugu ve egitim ortaminda kullanilmas1 gerektigini dile getirmistir.

G1-OK2, zaman ayarlanmasi ve Web 2.0 aract kullanmanin zor oldugunu fakat kisa siirede
ogrendiklerini belirtmistir. Bazi zorluklar1 6gretmen yardimiyla astiklarini ve siiregte eglendiklerini dile
getirmistir. Video kayitlarin grubun arastirma ve animasyon sablonu olusturma boliimlerinde gorev aldig:
goriilmektedir. Grupta is dagilimi yaptiklar1 goriilmektedir. Bu durum onlarin animasyon yaparken
eglendiklerini ve siirece pozitif etki biraktig1 tespit edilmistir. G1-OE1 ise etkinlik uygulama giinlerine geg
geldiginden dolay: siire¢ hakkinda olumsuz yonde goriis bildirmistir. Siireci kendi basina daha rahat
yapabilecegini belirtmistir. Siirecin eglenceli oldugunu ama biraz zaman aldigini dile getirmistir. G1-OE2
ise bilmedigi konularda 6gretmen ve arkadaglarinin tamamladigini belirtmistir. Bu durumun derse olan
ilgisini arttirdign yonde goriis bildirmistir. Ogretim ortamimin basarili oldugu ve bu sekilde derslerin
islenmesi gerektigini dile getirmistir.

G2-OE1, G2-OE2, G2-OE3 ve G2-OE4, gelistirilen 6gretim ortaminda eglendikleri tespit edilmistir.
Fakat kisa siireli internet baglanti sorunlari nedeniyle Web 2.0 ara¢ kullanimi sirasinda bir miiddet
sikildiklar1 tespit edilmistir. Yasadiklar1 olumsuzluklara ragmen siirecin olumlu gectigini dile
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getirmislerdir. Ogrencilerin bu siirecin etkisiyle derse olan ilgilerinin ve motivasyonlarmin artacag
yoniinde goriis belirtmislerdir. Egitim siirecinin internet baglantt hizi disinda gayet iyi oldugu dile
getirmislerdir. Kolaylikla etkinliklerin yapilabilecegi yonde goriis belirtmislerdir.

G3-OK1, gelistirilen 6gretim ortaminda eglendiklerini fakat grup lideri olmakta biraz zorlandigini dile
getirmistir. Grup lyelerinden bazilarinin etkinlik sirasinda zaman zaman gruptan ayri takilmalar1 grup
ahengini bozdugu yoniinde goriis belirtmistir. Ayrica “Web 2.0 aracint kullandik¢a planlanan animasyon
sablonun disina ¢iktik ve farkli yapilar ogrendik” ifade etmistir. Bu durumun kendilerini olumlu yonde
motivasyon yaptigini ve dersin nasil gectigi anlamadiklari yoniinde goriis belirtmistir. G3-OK2, G3-OK3
ve G3-OKd4 siirecin kendilerine faydal oldugunu ve stkilmadan dersin kolay gectigini dile getirmistir. Grup
liderinin planlanan animasyon igeriginin digina ¢iktigini ve bu sayede daha basarili bir iiriin ¢iktigini
belirmislerdir. G3-OK3 ayrica arastirma sirasinda ve Web 2.0 ara¢ kullamimu sirasinda zorlandigini
goriilmiis ve grup tiyeleri ile 6gretmen destegiyle siiregten olumlu ayrildig: tespit edilmistir.

3. Ogrencilerin FeTeMM 6gretim ortamunin isbirlikli 63renme yontemiyle harmanlanmasi ile
ilgili goriisleri ve bulgular:

Ogrencilerin FeTeMM 6gretim ortaminda grup ¢alismasi yapmalari sonucunda siirecle ilgili 10 grenci
olumlu 2 6grenci olumsuz olarak goriis belirtmistir. Olumsuz goriis belirten dgrencilerin derslere gec
katildig1 ve liderlik vasiflart belirgin olan 6grenciler oldugu tespit edilmistir. Uygulanan ydnteme tiim grup
liderleri olumlu goriis belirtmistir. G1-LO uygulanan yontem sayesinde eski bilgisayar becerilerinin ve bir
an da bircok dersin bilgilerini kullanmasi gerektigini dile getirmigtir. Uygulama siireci boyunca
arkadaslariyla eglendiklerini ve zamanin nasil gegtigini anlayamadiklarini dile getirmistir. Karma grup
stireci ilk tamamlayan grup oldugu goriilmektedir. Grup iiyelerinin birbirleri arasinda gérev dagilimi yaptigi
ve liderin siirecin tamamlanmasinda grup arkadaslarmi aktif olarak kullandig1 gériilmektedir. G1-OE2 ve
G1-OK2 ise grup calismasinda uygulanan etkinliklerde bilgisayar ve fen becerilerinin gelistigi yoniinde
goriis belirtmistir. G1-OE2 ise “Benim bilmedigim konularda arkadaslarim bana yardimci oldu onlar
bilmedigi zamanlarda ise ben yardimct olmaya ¢alistim” seklinde ifade etmistir. G1-OE1 ise gelistirilmis
6gretim ortami hakkinda olumsuz goriis belirtmistir. “Bu ¢alismayr grup olarak degil tek olarak daha iyi
yapabilirdim.” olarak dile getirmistir.

G2-LOise “Grup arkadaslarimizla beraber calisirken birbirimizi eglendirmemiz hosuma gitti” seklinde
goriis belirtmistir. Ayrica konuyu bu sekliyle iyi anladiklarin1 ve derse olan katilimlarinin en {ist sevide
oldugunu dile getirmistir. Sadece erkeklerden olusan bu grubun mimiklerinden olduk¢a eglendikleri tespit
edilmistir. Grup liderinin gorev dagilimini iyi planlamamasi sebebiyle uygulama sirasinda gesitli sikintilar
olusmustur.G2-OE2ise, FeTeMM etkinlikleriyle yaptiklari grup ¢alismasi sayesinde yanlis bildigi birgok
bilginin dogrusunu grendigini ve G2-OE3 ile birlikte unuttugum bilgisayar becerilerini hatirladigini
belirtmistir. G2-OE4 ise gelistirilen 6gretim ortaminda eglendigini ama bazi konularin netlesmesi igin “
Siire¢ olumlu bir katki saglamistir fakat konuyu tam 6grenmem igin ogretmenin bilgilerine ihtiyacim var”
seklinde goriis belirtmistir.

G3-LO ise isbirlikli 6grenmenin zaten eglenceli bir siireg oldugunu bu sekliyle de iyi bir 6gretim ortami
oldugunu belirtmistir. Kiz grubunda ise grup iki ayrildig1 goriilmiistiir. G3-OK1 ile G3-OK4 grubun agir
yiikiinii gekerken, G3-OK2 ve G3-OK3 grupta pasif olarak tespit edilmistir. Fakat siire¢ i¢inde zamanla
kaynasmis ve eglendikleri goriilmiistiir. G3-OK2 gelistirilen Ogretim sisteminde bilgilerin kolay
anlasildigim ve etkinlikler sayesinde aktif ders katilim1 oldugunu belirtmistir. G3-OK4 ise “Ogrenciler bu
sistemi ¢ok sevecekler” seklide goriis belirtmistir. G3-OK2 ise grup caligmasim olumsuz olarak ifade
etmistir. Fakat FeTeMM etkinliginden hoslandigini dile getirmistir.

4. Ogrencilerin isbirlikli 6grenme ortamm hakkindaki deneyimleri ve goriisleri ve bulgular:

G1-LO, “isbirlikli 6grenmede hosuna giden ne oldu?” sorusuna grup iiyelerinin 2 kiz 2 erkek olmasi
animasyon yaparken farkli acilardan bakmalarini sagladigi ve siirecte eglendiklerini dile getirmistir.
Isbirlikli 6grenmede fikir anlasmazlig1 oldugunu fakat etkinlikte ortak karar alabildiklerini dile getirmistir.
Ayrica “Grup ¢alismasi sayesinde arkadaslarimin degisik ozelliklerini 6grendim.” seklinde ifade etmistir.
Grup arkadaslariyla iletisim kurarken sikinti cekmedigini belirtmistir. G1-OK2 ise “Grup arkadagslariyla
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animasyon yapmak ¢ok hosuma gitti. “seklinde goriis belirtmistir. Grup arkadaslariyla iletigiminin iyi
oldugu ve arkadaslariyla yardimlastig1 tespit edilmistir. G1-OE1 ise herkes bildiklerini birlestirdi ve grup
calismasindaki sorunlari ¢dzebildikleri seklinde goriis belirtmistir. Bir diger ifadesinde ise grup liderinin
dikkatli secilmesi yoniinde goriis belirtmistir. Derslere ge¢ gelmesi sebebiyle grup i¢inde belli donemlerde
dislandig1 goriilmektedir. Fakat zaman i¢inde kendini grup iiyelerine kabul ettirmis ve etkinliklerde aktif
roller aldig: tespit edilmistir. Calismanin kisiyi oyaladig1 ve zamanin aldig1 konusunda goriis belirtmistir.
Isbirlikli 6grenme ortaminin kendine uygun olmadigi yonde olumsuz fikir beyan etmistir. G1-OE2
ise “Grup liderinin her isi kendisinin tistlenmeyip bizlere dagitmasi hosuma gitti.” seklinde ifade etmistir.
Ayrica grup ¢aligmasindan sonra kendindeki becerileri fark ettigini ve bundan sonra ddevleri ile sinif ici
etkinlere daha iyi yapacagi yoniinde goriis belirtmistir. “Grup iivelerinden ge¢ gelen arkadasim bilmeden
her seye karistigi, liderin aksine fikirler beyan etmesi aramizdaki iletisimi olumsuz etkiledi.” Seklinde grup
tiyeleri arasindaki iletisime vurgu yapmustir.

G2-LO,G2-OE1veG2-OE2, grup arkadaslariyla calisirken ¢ok eglendiklerini ifade etmistir. Ayrica
G2-LO, Grup arkadaslarinim iyi biri olmadigim diisiindiigiinii fakat siireg ilerledikge yanlis diisiindiigii ve
iyi arkadas olduklarim dile getirmistir. Benzer bir sekilde G2-OE2ve G2-OE3, grup calismasi yaparken
arkadaslarmin bilgilerinden faydalandigimi ve samimi bir arkadaslik olustugunu belirtmistir. G2-OE1,
Grup caligmalarinin verimli olmasi, “Grup arkadaslart arasinda iletisimin iyi olmast gerekmekte ve
kullanilacak teknolojik araclarin hizli olmast gerekmektedir.” seklinde goriis belirtmistir. G2-OE3
ise “Arkadaslar arasinda fikirlerin mutlaka paylasiimasi gerekmektedir.” seklindeki yorumuyla grup
caligmasinda dikkat edilmesi gereken noktayi belirtmistir. G2-OE4, grup ¢alismasinda yasanan sikintilarda
ogretmenden destek aldiklarini ve bilmedikleri konularda yardim istediklerini dile getirmistir. Ayrica “Grup
arkadasim G2-OE2’nin bu kadar iyi bilgisayar kullandigim diisiinmemistim.”seklinde goriis belirtmistir.

G3-LO, grup calismasinda arkadaslarindan bazilarmi yeteri kadar destek olmadigmi ve sorumluluk
almadigini belirtmistir. Video kayitlarinda da G3-LO’niin ifade ettigi gibi 2 grup iiyesinin bazen grup
disinda hareket ettigi goriilmektedir. Bu durum grup dinamigini olumsuz etkilemistir. Grup ¢aligmasinda
dikkat edilmesi gereken hususlarda ise, “Miimkiin mertebe grup arkadaslarimin samimi ve her goriise agtk
olmast ile zorluklarda yardim istemesi gerektigini diisiiniiyorum.” seklinde ifade edilmistir. G3-OK2 ise
etkinlik yapimi sirasinda grup arkadaslarinin goriislerinin mutlaka alinmasi gerektigini belirtmistir. Ayrica
grup calismasi ile arkadaglarim arasinda iletisiminin olumlu yonde gelistigini dile getirmistir. G3-
OK3veG3-OK4, grup calismasi yapilirken mutlaka gorev dagilimim yapilmas: gerektigini ifade etmistir.
Ayrica G3-OK4, grup arkadaslarinin diisiindiigiinden daha iyi olduklarim belirtmistir.

Yapilan video kaydi incelemelerinde ise, karma grubun diger iiyelere gore daha iyi anlastiklar1 tespit
edilmistir. Erkek Ogrenci grubunun bilgisayarda internet problemi yasamasit olumsuz diislinceler
gelistirmelerine neden olmustur. Grup 1 de ise liderlik yapmak isteyen iki dgrenci olmasi uygulama
sirasinda aksamalara neden olmustur. Ogrencilerin Web 2.0 arac1 kullanirken eglendikleri goriilmiistiir.

Tartiyma ve Sonu¢

Alanyazinda FeTeMM ile ilgili yapilan bir¢ok ¢alisma vardir. Yildirim ve Altun’in(2015), FeTeMM
egitim ve miithendislik uygulamalarinin fen bilgisi laboratuar dersindeki etkilerini arastirdiklar1 ¢aligmada
ogrencilerin 6grenme diizeylerinde anlamli bir artisin oldugu tespit edilmistir (Y1ldirim & Altun, 2015). Bu
durum Ogrencilerin gelistirilen dgretim ortaminin olumlu olmasiyla ortiismektedir. Web 2.0 araglarimin
dgretim amagli kullanilmasi dgretim siirecini eglenceli hale getirdigi goriilmektedir. Ogrencilerin FeTeMM
etkinlikleri sayesinde farkinda olmadan bir¢ok beceriyi kullandiklart goriilmektedir. Bu yonde calisma
yapan Germann, Aram ve Burke (1996) 7. sinif Ogrencileri lizerinde yaptiklari bir arastirmada fen
laboratuarinda yapilan deneylerin, 6grencilerin biligsel siire¢ ve diisiince becerilerini gelistirecegini dile
getirmistir (Germann, Aram & Burke, 1996). Sullivan’nin (2008) yapmis oldugu bir diger arastirmada,
ortaokul Ogrencilerin FeTeMM etkinliklerinin 6grencilerin biligsel siire¢ becerilerinin  gelistigini
belirtmistir (Sullivan, 2008). Bir diger ¢alismada Stohlmann, Moore ve Roehrig(2012), FeTeMM egitim
yonteminin mevcut sisteme entegre edilmesinde dikkat edilmesi gereken hususlar konusunda caligsmistir.
Arastirmasinda 6grencilerin &grendiklerini anlamli hale getirmelerinde FETEMM egitiminin 6nemli
oldugunu ve ortaokul diizeyinde gelistirilmesine dikkat ¢ekmistir (Stohlmann, Moore & Roehrig, 2012).
Bizim ¢alismamizda dgrencilerin Web 2.0 araglariyla desteklenmis FeTeMM etkinliklerinin 6gretim amaglh
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kullanilmasina iliskin goriiglerinin olumlu yonde oldugu tespit edilmistir. Ayrica dgrencilerin yorumlari,
gelistirilen ortaminin mevcut sisteme entegre edilmesi yoniinde olmustur.

Arastirmada ulasilan diger bir sonuca gore Web 2.0 araglariyla desteklenmis FeTeMM etkinliklerinin
ogrenciler tarafindan yapilabilme siireci, algilar1 ve deneyimleri ise genel olarak olumlu oldugu tespit
edilmistir. Ogrenciler Web 2.0 arag etkinligini yaparken bazi dgrenciler zorlandigim fakat kisa siirede
aracin kullanimini ¢6zdiigii goriilmektedir.

Karahan, Cambazoglu-Bilici ve Unal (2015), 8. sif 6grencilerin yaptizn FeTeMM etkinliklerinde
eglendikleri ve keyif aldiklarini dile getirilmistir (Karahan, Cambazoglu-Bilici ve Unal2015). Yapilan
arastirmada da benzer olarak, Web 2.0 ara¢ kullanimi FeTeMM egitim ortamuini eglenceli hale getirdigi
tespit edilmistir.

Cavas, Bulut, Holbrook ve Rannikmae (2013) deyapmis oldugu tasarim tabanli fen egitimlerinin
ogrencilerin ilgi ve isteklerini arttirdigi yoniinde tespitte bulunmustur (Cavas, Bulut, Holbrook ve
Rannikmae, 2013). Yapilan arastirmada bu duruma paralel olarak;6grencilerin Web 2.0 araglaryla
gelistirilmis 6gretim ortamin1 begendigi ve konuyu 6grenme isteklerinin arttigi goriilmiistiir.FeTeMM
etkinliklerinde internet ve bilgisayar kullanilmasi durumunda alt yapinin iyi olmasi siireci olumlu
etkileyecektir. Ogrencilerin internet hizindan zaman zaman rahatsiz olduklari goriilmiistiir.

Sahin, Ayar ve Adigiizel (2014) yaptig1 arastirmada FeTeMM etkinlikleri sirasinda 6grencilerin grup
calismalar1 yapmast, isbirligi gibi 21.yy becerilerinin gelistigini ifade etmistir (Sahin, Ayar & Adigiizel,
2014). Arastirmada bu durumu destekler nitelikte 6grencilerin Web 2.0 destekli FeTeMM Ggretim
ortammin Isbirlikli Ogrenme ydntemiyle harmanlanmasini olumlu bulmuslardir. Ogrencilerin isbirlikli
ogrenme ortaminda birbirlerine destek olmasi siireci olumlu yonde etkilemistir. Yapilan etkinliklerde grup
tiyelerinin i bolimii yapmalar1 ve birbirlerine yardim etmelerinin g¢ikarilan triiniin kalitesini arttirdigi
gorilmiistiir. Ayrica grup lyelerinde lider 6zelligi giiclii 6grenciler olmasi etkinliklerin basariyla
yapilmasinda etkili olmustur. Grup iyelerinin farkli disiincelerde olmasi FeTeMM etkinliklerinde farkli
yorumlar gelistirmelerine yardimeci olmustur. Ogrenciler bir sorunla karsilastiklarinda, bu sorunlari
¢ozdiikleri tespit edilmistir. Gelistirilen 6gretim ortami sayesinde 6grencilerin problem ¢ézme becerilerinin
gelistigi diistinilmektedir.

Ogrencilerin isbirlikli 6grenme ortami hakkindaki deneyim ve goriislerinin genel olarak pozitif yonde
oldugu goriilmektedir. Karma grubun diger gruplara gore olaylara ve etkinliklere daha farkli agidan
yaklastiklar1 goriilmiistiir. Erkek 6grenci grubu ise siire¢ boyunca diger gruplara gore arkadaslariyla uyumlu
ve iletisimlerinin giiglii oldugu tespit edilmistir. Sadece kiz 6grenci grubunda ise istenilen diizeyde grup
lideri olmadigindan siire¢ iginde bazen boliindiikleri gériilmiistiir. Grup ¢alismasi sirasinda 6grencilerin
dersin islenis siiresi boyunca sikilmadan istenilenleri yaptiklar goriilmistiir. Grup ¢alismasiyla ice doniik
ve basarisiz oldugunu diisiinen 6grencilerde 6zgiivenlerinin gelistigi tespit edilmistir. Grup ¢alismalarinda
Ogrencilerin gelistirilen egitim ortaminda aktif olmasi siirecin basarisin1 olumlu yonde etkilemistir. Bu
sebeple Web 2.0 araglartyla desteklenmis FeTeMM etkinliklerinin 6grencilerin aktif katilimini saglayacak
nitelikte hazirlanmasi gerektigini diisiinmekteyiz.

Tesekkiir ve Bilgilendirme

Bu galigma ICITS (International Computer & Instructional Technologies Symposium) 2017°de sozli bildiri
olarak sunulmustur.
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