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360 DEGREE FEEDBACK: A HOLISTIC APPROACH TO THE INTERACTION OF SELF, PEER, AND 
TEACHER ASSESSMENT IN A COLLABORATIVE LEARNING PROCESS 
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Adiyaman University 

  
Betül Kiliç 

Adiyaman University 
 

Given the reason that student-centered formative assessment and related feedbacks are slower to emerge, 
it is getting more puzzling to understand that feedbacks are not directly constructed through an information 
transmission process. Rather, constructive and effective feedbacks should be provided with teachers make 
it easier to teach and ensure effective learning. As already known, teachers are tended to prefer more 
constructive feedbacks to teach and show their frustration in case they cannot receive adequate feedbacks. 
In a collaborative learning process, teachers find a way of getting into touch with peers and their mentors, 
along with receiving feedbacks from multiple sources. In addition, receiving constructive feedbacks helps 
teachers engage in reflective practice more often. There is a clear gap in the literature on the issue of the 
relationship between reflective practice and feedback quality. The feedback quality still necessitates to be 
investigated by means of more integrative and holistic frameworks couple together the feedback and 
reflective practice in a collaborative manner. The present qualitative study aims at exploring and analysing 
in-depth the feedbacks received in a collaborative learning process with the help of 360 degree feedback 
assessment. Initially, preservice science teachers were asked to prepare their groups’ draft lesson plan and 
then, record microteaching videos five times in a row in the course of five weeks. Microteaching videos were 
recorded by the same preservice teacher in each group. The implementers were asked to write their 
reflections on reflective diaries to monitor their own progress in reflective practice. Peers were required to 
give constructive feedbacks and improve their implementers in their own group. In conclusion, it is revealed 
that feedbacks received in the beginning are far from being constructive and adaptive to 360 degree 
feedback assessment. However, as they get more familiar with the assessment tool, the implementers 
improved themselves in reflective practice. 
 
Keywords: Reflective Practice, Microteaching, Collaborative Learning Process, 360 Degree Feedback 
Assessment 
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8TH GRADE STUDENTS’ KNOWLEDGE LEVELS ABOUT BASIC SCIENCE CONCEPTS 
 

Coşkun Deveci 
Erzincan University 
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Muş Alparslan University 
  

Yasemin Koç 
Mustafa Kemal University 

  
Seda Okumuş 

Atatürk University 
 

The aim of this study is to determine the level of knowledge about the basic science concepts of the 8th 
grade students prepared to TEOG which Turkish exam system in order to pass from secondary to high school. 
Survey method was used in this study. The sample of the research consists of 108 8th grade students who 
are studying in 28 different schools in the city center of Erzurum, continuing to prepare a private high school 
preparatory course. In order to collect data in the research, Science and Technology Test (STT), which 
consists of 15 open-ended questions containing the concepts of physics, chemistry and biology lessons which 
are the subfields of science, was used. For the validity of the test, 3 experts were consulted. The consistency 
of the scorer was examined for its reliability. It was used percentage and frequency rate of descriptive 
statistics for analyzing the data. Findings from the research show that students have some misconceptions 
about basic science concepts and often have memorized knowledge about concepts. According to the finding 
these results, it can be effective that Turkish exam system directs students to memorizing and science 
concepts have so abstract thus, students cannot revive these concepts as correctly in their mind. 
 
Keywords: Science Education, Concepts, Eight Class Students 
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A CONTENT ANALYSIS OF FREE BOARDING AND SCHOLARSHIP EXAMINATION (FBSE) 
MATHEMATICS ITEMS 

 
Gülşah Başol 
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This study is designed to content analyze mathematics items between 2011-2015 in the Free Boarding and 
Scholarship Examination (FBSE). FBSE is a large scale multiple-choice test, applied by the Ministry of National 
Education (MoNE) in June of every year in order to select students who are in need at 5th, 6th and 7th grade 
levels according to their success, to provide financial aid. A total of 368-test items in these exams were 
classified according to the contents of the MEB curricula of the grade level, the renewed Bloom taxonomy. 
The results were presented using descriptive statistics. According to the findings, at the fifth and the sixth 
grade level, the items were mostly on the numbers and operations, at the seventh grade the items were 
mostly on the operations. The least asked topics were data analysis at the fifth and seventh grade level, 
algebra at the sixth grade level. According to Bloom’s Taxonomy, 62% of the items examined were classified 
into the "application" phase. 
 
Keywords: Content Analysis, Free Boarding And Scholarship Examination, Renewed Bloom Taxonomy, 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

14 

A DESIGN OF EDUCATIONAL COMPUTER GAME 
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Manisa Celal Bayar University 

 
Nowadays, computer-assisted games have become a popular activity, especially for young people and 
children. It is expected that using computer games for educational purposes will make learning fun and 
amusing for every age of individuals. In this study, an educational computer game is designed especially to 
help students learn amusingly. The designed game can be used either individually or by teachers in the 
classroom environment and can easily be adapted to each course and topic. The questions in the game can 
be easily updated. In the study, questions for mathematics lesson is designed and used. 
 
Keywords: Educational Game, Educational Computer Game, Mathematics Game, Game Design 
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A DESIGN OF WEB BASED LEARNING ENVIRONMENT 
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Technological developments have influenced the field of education as every field of life. Learning and 
teaching methods and techniques change and develop with the new technologies. Researchers are 
developing new methods and approaches that are compatible with technology to ensure the most effective 
learning way. Web based learning environments prepared by utilizing the possibilities of internet technology 
are also one of these approaches. Web-based learning environments that can support traditional methods 
are expected to have a positive impact on the learning of students. In this study, a web-based learning 
environment is designed in which the exercises related to the subjects in the 10th grade mathematics 
curriculum are included. A questionnaire is applied to get the opinions of the 58 students studying in 
vocational high school. 
 
Keywords: Web Based Learning, Web Based Mathematic, Web Design 
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A DIGITAL TO ANALOG VOLTAGE CONVERTER EXPERIMENT FOR MICROCONTROLLER COURSE 
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Baskent University 

 
Teaching modules and programming of a microcontroller through experiments is a very efficient method. 
Microcontroller programming usually also requires practical electronics knowledge. Variable analog voltage 
outputs are usually not available in common microcontrollers, but this type of signal is required for many 
applications.  
This experiment is proposed to teach digital to analog voltage conversion (DAC) using pulse width 
modulation (PWM) by a microcontroller.  
In the experimental procedure students should generate the PWM signal, develop digital to analog voltage 
regulator circuit, design a ripple filter, review the experimental results and answer the questions. Students 
are expected to observe and interpret the code writing, the digital to analog converter and ripple filter effect.  
This paper describes, the experimental procedure, the materials and methods used in the experiment and 
the main theoretical concepts, and determine the evaluation methods for the benefits of the experiment. 
This experiment will be applied to biomedical engineering undergraduates. Their performances will be 
evaluated through surrey questions and their grades. 
 
Keywords: Digital To Analog Conversion, Pulse Width Modulation, Microcontroller, Ripple Filter, 
Laboratory Experiment. 
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A MOBILE APPLICATION DESIGN EXTENSION FOR SPECIAL EDUCATION TO TEACH BASIC 
ARITHMETIC OPERATIONS 
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Cyprus International University 
 

Cognitive abilities and improving learning experience are difficult stages for the students who need special 
education. Besides, they also need behavior and communication experience together with the relationships 
with their environment. In order to focus on these issues, we proposed a mobile application design to teach 
the students the basic concepts in our previous studies. In this paper, we propose an extension of the 
previously proposed mobile application to support teaching of the basic arithmetic operations in 
mathematics. Students who need special education can learn slower than the other students, therefore, an 
application that can repeatedly explain the concepts and assist the teacher will be helpful. It is aimed to 
teach them basic mathematical skills together with the supervision of the teacher. The main objective of the 
proposed extension is to teach the students while keeping their attention continuous. The novelty of this 
study is that it targets the basic mathematical teaching in Turkish. Similarly with the previously proposed 
application, the teaching process will include different images of different objects in different sizes in order 
to keep the students attention for teaching. The images will direct the student in an iterative process and 
teach the concepts with small tests. Also, this extension will include an intelligence that the student 
responses will be recorded and accordingly the suitable images will be selected. The previously proposed 
mobile application is created on Android Studio, based on java programing language and runs on Android 
devices. Therefore, the extension will be on the same platform, in the same implementation. Android 4.0 
(Ice Cream Sandwich) operating system or one of the further versions should be installed for compatibility. 
 
Keywords: Teaching Module, Mobile Application, Computer Assisted Education, Basic Mathematics, 
Arithmetic, Addition, Subtraction 
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A NEW COOPERATIVE LEARNING TECHNIQUE: QUESTION JURY 
 

Ibrahim Benek 
Istanbul University 
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Bu çalışmanın amacı, yeni bir işbirlikli öğrenme tekniği geliştirmek ve geliştirilen tekniğin etkililiğini 
incelemektir. Çalışmada, nitel araştırma yöntemlerinden eylem araştırması deseni kullanılmıştır. Çalışma, 
2015-2016 eğitim-öğretim yılının II. yarıyılında Türkiye’nin Van ilinde bulunan bir ortaokulun 5. sınıfında 
okuyan 20 öğrenciyle (12 erkek, 8 kız) yürütülmüştür. Çalışma, Fen Bilimleri dersinin “Canlıların Dünyasını 
Gezelim Tanıyalım”, “Yaşamımızın Vazgeçilmezi: Elektrik” ve “Yer Kabuğunun Gizemi” ünitelerinde, haftada 
4 ders saati olmak üzere toplam 8 hafta sürmüştür. Bu çalışma üç aşamadan oluşmaktadır. Birinci aşamada, 
literatür araştırması sonucu “soru jürisi” tekniğinin ilk taslak şekli oluşturulmuştur. İkinci aşamada, “soru 
jürisi” taslak biçimi 5 hafta boyunca, belirtilen gruba uygulanmış ve süreç boyunca elde edilen veriler ışığında 
“soru jürisi” uygulamasına son hali verilmiştir. Üçüncü aşamada, geliştirilen “soru jürisi” tekniği aynı gruba 3 
hafta boyunca uygulanmıştır. Çalışmadaki veriler, yarı yapılandırılmış görüşme formu, gözlem formları, 
öğrenci günlükleri, video kayıtları ve bildiklerim-öğrendiklerim formu ile toplanmıştır. Verilerin analizinde, 
içerik ve betimsel analiz yöntemleri kullanılmıştır. Yapılan analizler sonucunda, “bilişsel öğrenmeler”, 
“duyuşsal öğrenmeler”, “değerlendirme” ve “süreç” temaları ve bu temalar altında çeşitli kodlar 
oluşturulmuştur. Sonuç olarak; geliştirilen bu uygulamanın işbirlikli öğrenmenin ilkelerine uygun olduğu, 
öğrencilerin “soru jürisi” tekniğini faydalı, basit ve anlaşılır buldukları, konuyu/kavramı öğrenmede onlara 
katkıda bulunduğu, bu uygulamanın onları ders çalışmaya ve bilgiyi araştırmaya sevk ettiği, ayrıca 
öğrencilerin katılımdan keyif aldıkları, bu uygulama ile zorluklarla başa çıktıkları, öğrencilerin öz 
değerlendirme yapmalarına yardımcı olduğu ve onların kişisel gelişimlerine katkıda bulunduğu sonucuna 
varılmıştır. 
 
Keywords: Soru Jürisi, Işbirlikli Öğrenme, Eylem Araştirmasi. 
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A QUALITATIVE STUDY ON MIDDLE SCHOOL STUDENTS’ LEARNING SCIENCE BY USING 
ENRICHED OUT-OF-SCHOOL ACTIVITIES 
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The aim of this study is to investigate how enriched out-of-school learning activities affect middle school 
students’ perceptions on their science learning. For this purpose, there were prepared some enriched out-
of-school activities within the scope of three units: The Systems in Our Body, Force and Motion, Electricity 
in Our Lives. The activties were provided to carry out at various learning environments such as science 
centres, science museums, healthcare organisations and funfair visits. Science learning was provided at 
those mentioned learning environments. The study was conducted with 32 seventh grade students in a 
middle school, that is located in Ankara during 2014-2015 educational year. In the study, qualitative method 
was used and in this context, interviews, observations and document analyses techniques were used to 
collect data of the study. It was seen that enriched out-of-school activities had students’ negative 
perceptions changed towards positive within learning science. There are given some recommendations at 
the end of the study. 
 
Keywords: Enriched, Out-of-school Activties, Science 
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A QUALITATIVE STUDY ON THE PERCEPTION OF VIOLENCE OF PRE-SERVICE TEACHER 
CANDIDATES 
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Nowadays, the increasing incidents of violence is attracting everyone’s attention. The aim of this study is to 
investigate pre-service teacher candidates' thoughts and values about violence. In this research, 25 students 
in science education program were studied. A semi-structured interview, a qualitative research method, was 
conducted in the study. In the interview, students were asked what the violence was and the possible causes 
of the violence, the violence they encountered in their environment, the situation of the victims in the 
society, what to do to prevent them, and the responses of the students were analyzed descriptively. 
According to the obtained data, That violence is an act that is applied both physically and psychologically, 
that it is an act that is challenged by those who have difficulty in expressing themselves, and that the vast 
majority of the students are exposed to violence by a person in their or their surroundings. All of the students 
think that the only way to prevent violence is education, and the vast majority think that legal regulations 
must be made to deter violence. In addition, students do not see violence as a way of solving the problem, 
and that no one deserves violence, that it is an act contrary to fundamental human rights, and they expressed 
cause of violence against women is gender discrimination within the society. They believe that the violence 
against women is unacceptable under any circumstances, and violence against women can be prevented 
with that given education about equality of genders to society. According to the results, individuals aware 
that violence is a communication problem and everyone in the society is affected by violent acts one way or 
another. They think the way to prevent violence is education. We advise education about violence should 
given by goverment agencies particularly to low-level educated citizens in formal and informal areas. 
 
Keywords: Violence, Perception Of Violence, Violence In Society, Science Education, Pre-service Teachers 
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A QUANTITATIVE ANALYSIS OF TEACHER PERCEPTIONS ON COLLABORATION FOR STEM 
INTEGRATION 
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It is widely accepted that professional collaboration and communication among teachers need to be 
effective for a learning culture to prevail throughout the school. The STEM: Integrated Teaching Framework 
provides a theoretical underpinning that relates professional learning communities to the notion of 
community of practice. The main focus of the current study is to develop an analytical measure that would 
be used to investigate how teachers understand and interpret collaboration with their colleagues during 
planning, implementation and refinement of their lesson plans and how their level of collaboration is 
affected by some environmental variables. Sample of the study was middle and high school teachers of 
mathematics and science (N=39), who participated in a year-long PD program. Data consisted of teachers’ 
reflective writings which are analyzed with the analytical rubric developed for the current study. Preliminary 
findings are discussed with respect to previous research on teacher collaboration. 

Keywords: Stem Education, Professional Learning Community, Community Of Practice, Integrated Teaching 
Framework 



International Conference on Education in Mathematics, Science & Technology (ICEMST)    May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

22 

A RESEARCH ON THE ARTICLES PUBLISHED IN KASTAMONU UNIVERSITY EDUCATION 
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In this study, the articles published in Kastamonu University Kastamonu Journal of Education (KÜKED) have 
been analyzed in terms of scientific research process. Study areas, study subjects, research methods, data 
collection tools, sampling and sample sizes and sample selection methods were investigated for this purpose. 
This study was conducted by using document analysis method. In this context, 1138 articles published 
between 1995 and 2015 in KÜKED were analyzed. According to the findings of the research, most articles 
published in KÜKED were in the areas of educational sciences, science education and social sciences. 
Moreover, teaching, learning context, cultural, social and gender related situations have been the most 
studied subjects. The lack of articles in the subjects of non-formal learning, educational technologies, and 
conceptual learning draws attention. Only 57% of the published studies have been described their 
methodology and, most of the time, descriptive studies have been preferred in the general sense of the 
studies. As data collection tools, surveys, documents and scales are more often used, while observations and 
tests (perception / interest / attitude / ability / personality, etc.) and other tools have been seen to be 
neglected. Most of the studies were conducted with undergraduate students and teachers. When the 
sample sizes in the studies are examined, it is determined that the maximum sample size is 31-100. In general 
terms, only 37% of studies have explained sample selection method. It is noteworthy that simple random 
sampling method is used more frequently than the others. 

Keywords: Kastamonu Education Journal, Document Analysis, Education Research 
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A REVIEW OF RESEARCH ON THE MISCONCEPTIONS IN MATHEMATICS EDUCATION 
 

Yasin Ay 
Ege University 

 
Misconceptions have been determined one of the most important bariers on learning mathematics. In this 
study, it is aimed to investigate the articles about misconceptions in mathematics and conceptual review 
method was conducted. Within the scope of the study, 21 articles published between 2004 and 2015 were 
selected through pre-determined criteria. Findings of the review revealed that the number of studies on 
mathematical misconceptions has increased in the last 5 years. In addition, most of the studies were 
conducted with primary, elementary and high school students. In these studies researchers generally used 
multiple choice or open ended achievement tests. Moreover, most of the studies were conducted for the 
purpose of determining misconceptions, not eliminating misconceptions. Lastly, some recommendations are 
provided related to findings of the study. 
 
Keywords: Misconceptions, Mathematics, Concept Learning 
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A REVIEW OF STUDIES ON TECHNOLOGY SUPPORTED MATHEMATICS INSTRUCTION IN 
TURKEY 

 
Yasin Ay 
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In this study, it is aimed to find out the effects of technology based instruction on learners’ mathematics 
achievement, attitudes towards mathematics and these technological tools/softwares, which are 
investigated in Turkish literature. Within the scope of the study, 27 studies published between 2002 and 
2014 were selected through pre-determined criteria. Findings revealed that more than 60% of the studies 
were conducted in primary and elementary classes, while only few of them were conducted with high-school 
and undergraduate students. In addition, almost all studies were conducted with a sample size less than 100. 
Most of the studies investigated the use of technology especially in geometry instruction. Almost all studies 
compared the effectiveness of technology-based instruction with traditional instruction, while only one 
study compared two different technology-based instruction. 19 studies demonstrated that academic 
achievement of the students in experimental group increased more than control groups’. In 7 studies there 
was no statistical difference between pre and posttest scores of two groups. The results also showed that in 
7 studies significant difference was found in favor of treatment group in terms of attitude towards 
mathematics, but in 4 studies there was no significant difference between experimental and control groups. 
Lastly, some recommendations are provided related to findings of the study. 
 
Keywords: Mathematics, Instruction, Technology Use 
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In this study, the expectations on course instructor and application area of the students who are studying in 
the Department of Industrial Engineering, Gazi University and who took Engineering Economics course were 
tried to be determined by the method of multiple linear regression. The data were obtained through 
questionnaires. The purpose of the study is to make improvements on the subjects in the priority correction 
field using the statistical strategy maps. 
 
Keywords: Expectation, Satisfaction, Multiple Linear Regression, Statistical Strategy Maps 
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A STUDY ON REPRESENTATIONS PLACED IN THE MIDDLE SCHOOL MATHEMATICS TEXTBOOKS 
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In this study, representation types in middle school mathematics textbooks were determined and the 
transitions between these representations were analyzed in the context of in-class and out-of-class activities. 
Being qualitative in nature, document analysis method was used to analyze the transitions between 
representations in middle school mathematics textbooks. In this study, mathematics textbooks were 
examined according to representation types including verbal, algebraic, model, table, graphic and real life 
representations. Middle school mathematics textbooks prepared by the MoNE commission and used in the 
academic year 2015-2016 have been analyzed. During the coding process, two experts had worked 
independently. A total of 7930 contents determined in the middle school textbooks were coded. The data 
obtained from the codings and the distribution of the transitions used in these contents were presented 
using descriptive statistics (percentage and frequency). According to research findings, while textbooks 
contain algebraic representations at most, they have significant distributions in verbal and model 
representations. On the other hand, it is noteworthy that the table, graphic and real life representations are 
included in the textbooks in a very small proportion. Looking at the transitions between representations, it 
is seen that the relations between representations in both in-class and out-class activities are in significant 
proportions among algebraic, verbal and model representations. In addition, it has been determined that in 
the case of both in-class and out-of-class activities, the table, real life and graphic representations are 
preferred the least in both expression and solution of the questions. 
 
Keywords: Multiple Representations, Middle School Mathematics, Mathematics Education. 
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A problem is generally a mental imbalance that is created by a conflict situation in which an individual 
encounters a barrier while they are trying to reach a goal. People meet numerous problematic situations in 
their daily lives and to be able to overcome these problems, they normally seek solutions in a simple way by 
implementing the rules which they learned through their past experiences. However, problem solving 
involves not only mental skills but also certain attitudes and values. Therefore, the problem solving process 
is one that requires extensive learning and development of some information and skills. Computer 
programming skills, too, involve at the bottom line the problem solving processes. The purpose of this study 
is to investigate the relationship between the problem solving skills of the 10th, 11th and 12th grade 
students attending vocational high schools and their attitudes towards computer programming. The 
relational survey model was used as the research method. The working group of the study was determined 
on a voluntary basis from among students attending 3 different vocational high schools located in a province 
in central Turkey. “The Problem Solving Inventory”, which was composed of 24 items and 3 factors, and “The 
Scale for Attitude towards Computer Programming”, which consisted of 38 items and 4 factors, were used 
to collect the research data. The research data have now been collected and the students’ problem solving 
skills and their attitudes towards computer programming will be compared and contrasted in terms of 
various demographic variables and the relationship between their problem solving skills and attitudes 
towards computer programming will be investigated. Suggestions will be made on the basis of the findings 
obtained from the study. 
 
Keywords: Problem Solving Skills, Attitude Towards Computer Programming, Relational Survey 
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A STUDY RELATED TO MIDDLE-SCHOOL STUDENTS’ SCIENCE CURIOSITY 
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Curiosity might be defined as the need to know, to see, to experience the unknown and the behavior to 
reach new information. Curiosity is a sense which exists throughout the lifetime and is the prime initiator of 
human learning. The experiences acquired with a sense of curiosity become more permanent. Therefore, 
curious people achieve better and more complete learning. Having a class out of the curiosity of the students 
will make their learning more interesting and entertaining, as it will make their learning easier. The aim of 
this study is to evaluate middle-school students’ science curiosity according to some variables such as 
gender, class level, liking science lesson, liking science teacher and liking learning science, learning 
environments (class/laboratories), person who perform activities in science lessons (student/student 
group/teacher). In this study, quantitative research method and relational screening model have been used. 
Students who were selected with random sampling method from public middle schools in Istanbul were 
participated in this study. A form which consists of two sections have been prepared to carry out this study. 
In the first part, there is demographical features and in the second part, there is a science curiosity scale 
developed by Harty and Beall (1984) and adapted to Turkish by Serin (2010). The reliability coefficient of 5 
point Likert type scale had been found 0.87. SPSS 20.0 was used to analyze the data. ANOVA, independent 
sample t-test, and Scheffe was used to examine the data with regard to demographical variables. According 
to scores gained by using science curiosity scale, there is found no significant differences with regard to 
gender, class, settings in which science lessons done (class/laboratories), person who have students do 
activities (student/group/teacher) variables. There is found significant differences with regards to liking 
science lesson, science teacher, and learning science variables based on scores gained by using science 
curiosity scale. 
 
Keywords: Science Curiosity Scale, Liking Science Lessons, Science Teaching 
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Teacher self-efficacy beliefs is described as a belief of a teacher about his/her capacity towards effecting 
students’ performance. In other words, it is the belief of a teacher about indicating required behaviors or 
not in order to carry out teaching successfully. As effecting teachers’ general tendencies in educational 
processes, the perception of teachers towards their personal sufficiency also effects the tendencies towards 
specific teaching activities. It is important to have high self-efficacy because the basis of being teacher has 
learning and developing continually. The aim of this study is to evaluate science teachers’ teacher self-
efficacy beliefs according to some variables such as gender, seniority, bachelor degree, graduate degree, 
presence of a teacher in a family. In this study, quantitative research method and relational screening model 
have been used. Middle school science teachers selected using random sampling method from public 
schools in Istanbul were participants. A form consisting two sections was prepared to apply the research. 
There are demographical features in the first part and teacher self-efficacy scale which had developed by 
Tschannen-Moren and Hoy (2001) and adapted to Turkish by Çakıroğlu and Sarıkaya (2005) in the second 
part. The reliability of the scale consisting 24 items and 3 dimensions was found 0.93. The dimension of the 
scale was entitled as ensuring student participation, classroom management, and teaching strategies. SPSS 
20.0 was used to analyze the data. ANOVA, independent sample t-test, Tamhane and LSD tests was used to 
examine the data. According to the results received through teacher self-efficacy scale, in total and its 
dimensions, there is found no significant differences with regards to variables such as gender and bachelor 
degree. On the other hand, there is found significant differences between between variables such as 
seniority, graduate degree and presence of a teacher in a family and classroom management and teaching 
strategies dimension. 
 
Keywords: Teacher Self-efficacy, Science Teacher, Science Teaching 
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A THEORETICAL STUDY ON MATHEMATICAL LEARNING ACTIVITIES: A CASE OF FUNCTION 
CONCEPT 

 
Kemal Özgen 
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One of the important elements of student-centered education in mathematics education is activity-based 
learning. In this sense, activities can be seen as the capstone of the mathematics learning-teaching process. 
How should the features and structure of effective learning activities be? The activities are designed to be 
used in the classroom in general is designed for what purpose? What are the types of activities and their 
classification? Such questions are considered important. In the related literature, it is seen that the types of 
activities and classifications are considered in terms of different theoretical approaches and frameworks. 
However, it can be said that the aim, cognitive processes, mathematical competences and skills are the focus 
points in the frameworks and classifications especially for mathematical activities. This study will focus on 
the types and classification of activities that are important topics for mathematical learning activities. 
Because it is important for mathematics teachers to understand the differences between the types of 
activities and to be able to choose more appropriate activities for their students, especially for teaching 
purposes. In this respect, the types of activities in this study will be examined in terms of purpose, cognitive 
processes, mathematical competences and skills. In order to embody mathematical learning activities in 
these different types, samples for function concept have been shown. 
 
Keywords: Function Concept, Mathematics Course, Types Of Activities 
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The game is called all of the fun, entertaining and instructive activities people do to appreciate their leisure 
time. With the rapid developments in computer technology, games have also become digitized, especially 
among the applications we have used lately on mobile devices. Beginning of the use of information 
technology in all areas of our lives and the spread of computer-aided education tools have influenced 
education-training activities. This ensures that topics are taught more effectively and efficiently. In 
educational services, it is important to use digital games to facilitate lecturing and attract attention. With 
digital-based educational computer games, teaching process has become more effective and education 
more effective. In this study, a computer-aided digital game design was carried out in order to increase the 
motivation of the students who receive computer education in vocational and technical education-based 
schools. Digital game has been developed using the Unity platform. The main purpose of the designed 
educational computer game is to make it easier for the students to teach software development processes 
and algorithms used in problem solving. In this way, the description and understanding of topics can become 
easier, fun and enjoyable. The games designed with these goals were played by the students and positive 
effects were observed in the students. In this study, the effects of educational games prepared by digital 
game based approach to student achievement were examined. 
Note: Corresponding Author’s e-mail: davutalan@hotmail.com 
Note: This paper is resulted from the master thesis study of the second author. 
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This article describes a laboratory experiment to teach phototransistor and LED driver circuits and analog to 
digital conversion using a microcontroller through a turbidimeter design for biomedical engineering 
undergraduates. Teaching electrical circuits and concepts using a real design helps students to use the 
theoretical knowledge practically and apply it. This type of real application motivates students.  
The purpose of this design is to drive an LED by BJT transistor and to get a voltage value related to the 
absorbed light from the LED by phototransistor and to convert the voltage signal of the absorbed light into 
digital by using microcontroller. The test of turbidimeter in the experiment is applied by measuring the 
added soil to water in cuvettes.  
In this paper, similar experiments are reviewed, the experimental procedures are explained, the methods 
for evaluation the success of the experiment are determined.  
As a further work experiment will be applied to biomedical engineering undergraduates and evaluation of 
their success and motivation will be reviewed. 
 
Keywords: Turbidimeter, Transistor, Microcontroller, Laboratory Experiment. 
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ADVANTAGES OF USING TECHNOLOGY WITH YOUNG LEARNERS OF ENGLISH 
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As it is widely known young learners today are very motivated for using technology that is very important in 
order to be successful in our age and also which is one of the skills of 21st century. Thus, teachers of English 
can benefit from their high motivation as well as the positive effect of technology and prepare enjoyable 
activities for teaching English. There are lots of advantages of using technology in the classroom; such as 
making learning more fun , preparing students for the future , improving retention rate of students , helping 
students learn at their own pace , connecting with the students all the time when they are even not in the 
classroom . Furthermore, students can learn valuable skills and build confidence in success by means of 
technology. In our age, students are becoming to act like digital natives and becoming increasingly digitally 
literate .When we talk about the technology, the first things that come to our minds are interactive boards 
, videos , cameras , computers , video cameras or tape recorders . But , there are lots of things that can be 
applied when using technology that the teachers of English can use such as preparing animations , 
presentations , digital stories , digital posters online whiteboards , podcasting and flipped classroom , video 
tutoring , web quests blogs or using youtube videos for educational aims in the classrooms . One important 
point is that teachers of English can integrate technology into their lessons and then technology may support 
their language teaching aims. During the presentation , we will try to show some examples of use of 
technology for teaching English to young learners in addition to giving information about it. 
keywords:using technology,young learner,language teaching,English 
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A curriculum consisting of activities that will compel and meet the needs of gifted and talented students is a 
requirement (Bangel, Moon & Capobianco, 2010). In this sense, the support activities offered by non-formal 
institutions should meet students’ needs and requirements in terms of content and practice while also 
encouraging improvement of their skills (Schiever, Maker, 2003). It is obvious that if gifted and talented 
students receive effective and quality education, they undertake occupations in many areas that contribute 
to the economy and development of the country (NAGC, 2012). In a changing and developing world, many 
countries are aware of the fact that innovations are needed in many fields ranging from economy, 
technology, and science to industry so as to adapt to the conditions of the globalizing world (Carnevale, 
Melton, & Smith, 2011). While educating individuals that will be employed in these areas, using the STEM 
method for education is fundamental (CDEF, 2014). To this end, this study seeks to analyze the educational 
contents that are applied in science and arts centers (BILSEM), which are affiliated to the Republic of Turkey 
Ministry of National Education General Directorate of Special Education and Guidance Services, and the 
views of the students receiving special education support in these institutions on BILSEM education within 
the context of STEM. The study will be carried out with 7th grade gifted and talented students in the fields 
of science and mathematics and receiving education support from BILSEM located in a province in the 
Central Anatolian region of Turkey. The study has two stages. Initially, the researchers will evaluate BILSEM 
education content within the context of STEM. The latter stage aims to reveal the opinions of BILSEM 
students on education contents and activity practices based on STEM components. Data collection tools are 
an evaluation form prepared by the researchers to analyze education content prepared by the ministry and 
semi-structured interview forms to be used for interviewing the students. The data to be obtained will be 
analyzed via the content analysis method. The study seeks to evaluate the education contents to be 
conducted by the researchers based on students’ views so as to arrive at a conclusive assessment of BILSEM 
education process in terms of STEM. The study results will be presented following the analysis of the findings. 
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Mathematical inquiry is an instruction process involving real-life, open-ended, or semi-structured questions 
(Colburn, 2000). A problem or problem solution involves a set of ambiguities while students are expected to 
decide on the solution and arrive at a conclusion. What is emphasized during the process is not students’ 
arriving at the right conclusion but developing the skill of reasoning based on facts. Ilany, Keret and Ben-
Chaim (2004) states that integrating real-life problems into activities of ratio and proportion leads students 
to employ various strategies and develop written and verbal explanations. If students engage in such 
activities, they have the chance to express their opinions either verbally or in writing (Baron, 2010). Students 
who encounter problems with multiple ratios and proportions develop various solution strategies while 
forming a common solution and a way to solve the problem (Shield & Dole, 2008). The main purpose of this 
study is to reveal the influence of inquiry based teaching strategy on 7th grade students’ reasoning and 
communication skills in terms of the subject of ratio and proportion. The study was conducted with 30 
seventh grade students studying in a middle school located in a province of the Central Anatolian region of 
Turkey during the 2016-2017 academic year. The study was conducted within the scope of the objectives 
that were specified for the subject of ratio and proportion, which is one of the subjects in the 7th grade 
curriculum. Inquiry based activities for all the objectives were prepared to create the course content, and 
they were implemented. 8 students with different mathematical achievement levels were focused on to 
observe the intended skills. As the study sought to describe the students’ in-class interactions, roles, and 
mathematical thinking skills, qualitative data collection tools were employed. Course video recordings, 
interviews with the students and the observer, diaries and documents regarding the lecture period were 
used as data collection tools. At the end of the data analysis, it was seen that the students suggested 
different opinions based on their current knowledge and were able to develop their own ways for ratio-
proportion problems via their reasoning. It was seen that inquiry based mathematics instruction was useful 
for students to share and express their opinions and thoughts, use the mathematical language, and 
communicate. 
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In recent years, sweeping changes to the mathematics curriculums have been carried out in Turkey. With 
these changes, it is noticed that some of the subjects and concepts were excluded from the curriculum and 
new approaches were adopted by totally abandoning the approaches used in the teaching of some of them. 
The subject of functions, which is one of the high school mathematics subjects, is the primary subject 
affected by the 2013 curriculum changes. With this curriculum, the function teaching approach, which is 
abstract and based on concept set, was abandoned and a new approach, considered to be more compatible 
with calculus topics, was adopted. To what degree of this approach is consistent within itself and with other 
subjects is an important research question. This question necessitates an ecological analysis; in other words, 
it necessitates determining through which function concept, as it is in the curriculum, is supported and which 
topics it supports, and necessitates determining the likely deficiencies in supporting-supported chain. 
Anthropological Theory of Didactic (ATD), developed by Chevallard, submits an appropriate structure to 
implement such an ecological analysis. Praxeological model, the primary model of ATD, is a quaternary 
model that explains a mathematical activity with (task), the method to fulfill a task (technique), information 
that explains and supports the technique (technology), and the information behind the technology (theory). 
Thanks to this model, the praxeologies supporting the acquisitions of the old and the new curriculum and 
the likely ecological problems can be determined. The purpose of this study is to analyze changes in the 
teaching of the functions topic of the high school mathematics curriculum in Turkey within the scope of the 
ecological analysis model presented by ATD. This study was supported by Anadolu University Scientific 
Research Projects Commission under the grant no: 1408E364. Document analysis method, a qualitative 
research method, is used in this study. The mentioned documents are the mathematics curriculums 
implemented 2005 and 2013 dates in Turkey. Analysis of the curriculums was carried out through examining, 
in both curriculums, the acquisitions regarding the relevant topics, and examining the praxeologies that are 
behind these acquisitions. The results of the analyses showed that the ecology of function concept is totally 
changed. It was determined that function concept in the 2005 mathematics curriculum was supported by 
the topics such as set, relation and logic, and it was taught independently from other topics or concepts 
which could cause confusion in teaching of the topics (limit, derivative, integral) that prepare for the calculus. 
It was determined that function concept in the 2013 mathematics curriculum is supported by the topics such 
as sets, numbers and equations and it was determined that this situation provides a more effective approach 
in using the function concept as a tool to support the topics that prepares for the calculus via putting forward 
the meaning of the relationships among the variables. However, it was determined that the new curriculum 
also contains some disconnections in terms of the relationships among concepts and class levels. 
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An instruction integrating biology, chemistry, and art was designed and implemented to teach plants to 
children aged between 10 and 12 in this study. The purpose of this study is to reveal views of the students 
who were exposed to teaching of plants via integration of biology, chemistry, and art. The instruction 
designed was carried out within the context of A Journey to Botanical World 2 numbered 213B510 which 
was supported by Scientific and Technological Research Council of Turkey (TUBITAK) Nature Education and 
Science Schools (Doğa Eğitimi ve Bilim Okulları). The educational activities of the project were implemented 
in June, 2014. 11 biology activities (Introduction to Herbarium, Plant Collecting via Herbarium Techniques, 
Pressing of Plants, Mounting and Labelling of Plant Species, Memorial Forest, Identification Card, Flora 
Catalogue, Wetland Plants, Let’s Have Plants, A Three-Dimensional View of Plants, and A Botanical Trip), 
three chemistry activities (Herbal Soap, My Egg is Colourful, and Chemical Analysis), and seven art activities 
(Endemic Plants, Plant Theft, Marbling Art, An Art Journey, Designing Motifs, Carpet and Rug Weaving, and 
Show Your Creativity) were carried out during the instruction which lasted nine days. In addition to these 
activities, documentaries about plants were watched and creative drama activities were performed. A city 
trip was organized with the intention of introducing natural beauties and cultural significances of Muğla city 
centre. 37 people participated in the instructional activities. The data of the study were obtained from the 
participants’ journals. Thematic content analysis was used to analyse the qualitative data. The data were 
coded and sub-themes were generated under each theme. The participants’ views about the instruction 
they were exposed to were categorized into five themes: feelings, learning, awareness, attitude, and 
commitment to nature. Each theme and sub-themes belonging to these themes were presented in separate 
tables. Based on the findings of the study, it was concluded that the instructional integration of biology, 
chemistry, and art for teaching about plants made contributions to the participants’ realizing their plant 
blindness. Moreover, as a result of the instruction, the participants wanted to engage in plant care and they 
enjoyed spending time with plants. The instruction also promoted participants’ awareness about 
conservation of environment and their attitudes towards science and plants. 
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Climate Change is an important issue towards which awareness needs to be raised. To this end, a 6-week 
teaching module was developed and implemented during the course of an EU funded project, Project 
Irresistible (www.irresistible-project.eu). The “Climate Change Module” developed by Finnish team and 
adapted by Turkish team. The module consisted of 6 lessons focusing on the cause and effects of Climate 
Change integrating Responsible Research and Innovation (RRI), which are supported by hands-on activities, 
inquiry-based science experiments, interactive visualization, and role-playing.  
In the Spring of 2016, the module was introduced to the participating teachers in a one-day workshop where 
they implemented all the activities as if students. Then, 14 science teachers and one mathematics teacher 
who collaborated with a science teacher, from 9 schools implemented the module to their students ranging 
from Grade 5 to 10. Five science teachers integrated the module in science lessons and 10 teachers 
implemented it in the science clubs as an extracurricular activity. After completing all 6 lessons of the 
module, students designed and developed an exhibit as a part of the module. During the preparation of 
exhibits, students worked in groups for about 3-4 weeks. Each group first brainstormed to choose a specific 
subject or phenomenon on Climate Change integrating RRI. Then, they worked on the design of their exhibit, 
planned how to develop the item, and finally constructed it. The exhibits were presented to public at a 
Science Center. Totally 113 exhibits were developed by 183 students from 9 schools. Exhibits included 37 
interactive games, 15 posters, 45 concrete models, 6 digital exhibits, 5 experiments, 13 questionnaires, 1 
booklet and 2 functional products which can be used directly in real life. The exhibits were found to focus 
on 5 categories: Causes of Climate Change, Effects of Climate Change, Cause-Effect Relation, Suggesting a 
Solution and Broader Perspective, which implies the combination of at least two of former categories. At the 
end of the exhibition, students were interviewed to understand the process they experienced. The analysis 
of the interviews showed that students had learning gains in terms of concepts of climate change and RRI, 
improvement in process skills in terms of development of interactive exhibit. In addition, students said they 
came across with some conceptual difficulties such as integration of RRI, or physical difficulties such as 
finding materials, construction of exhibits, or communication difficulties such as organization within the 
group along the design and development of their exhibits.  
The module “Climate Change” can be said to be an effective tool for introducing this cutting-edge science 
topic integrating Responsible Research and Innovation through inquiry based science education. Designing 
and developing a science exhibit was a new experience for most of the students. Involving in such an 
experience contributed to students’ content knowledge, RRI knowledge, organization skills, communication 
skills, science process skills, and problem solving skills. 
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In high school mathematics teaching programs conjecturing is expressed as one of the behaviours that must 
be developed to improve reasoning skills of students and it is also emphasized that conjecturing is one of 
the stages of problem solving processes. In addition to these, conjecturing is one of the main stages in 
mathematical thinking. Thus, conjecturing skills of students are investigated in this case study method used 
study. Data were gathered by 3 non-routine problems and semi-structured interviews. The study was 
conducted with 9 students studying at a high school in Uşak city centre on 2015-2016 academic years. After 
the analysis of written answers given to the questions by the students and semi-structured interviews with 
the students, conjecturing types of students were examined related to their mathematical success levels and 
tabulated. Research results showed that among 5 types of conjecturing which were defined in their research 
by Cañadas, Deulofeu, Figueiras, Reid, and Yevdokimov (2007) students used only two types of them; 
Empirical Induction from a Finite Number of Discrete Cases and Perceptually Based Conjecturing. It was also 
found that as the difficulty level of the questions increased, the number of students performing Empirical 
Induction from a Finite Number of Discrete Cases increased too. 
 
Keywords: Conjecturing, Mathematical Thinking, Secondary School Mathematics Teaching Program, 
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Teachers have a great value in the education of students and the quality of the education given by them is 
becoming more and more important day by day. Missions and visions of teachers related to their professions 
are significant factors in providing the quality of the education and planning the future. Because in their 
expressions regarding their missions and visions there are important clues about how teachers provide 
education and training services. In addition, meanings teachers assign to their professions are valuable in 
terms of revealing their reasons for being. Therefore, in this study, it is aimed to examine middle school 
mathematics teachers’ mission and vision expressions about the teaching profession. This study, which used 
the qualitative research approach, was conducted with 173 mathematics teachers working in middle schools. 
The data were collected using a questionnaire consisting of two open ended questions. The obtained data 
are presented in tables after analyzing with the help of content analysis. As a result of the research, it was 
determined that the teachers expressed more mission expressions about self-improvement in the field of 
teaching profession, make students like mathematics lessons, and being a model for them. In addition, it has 
become clear that teachers are more likely to express their visions of training students as modern, qualified, 
inquiring, researching, producing creative solutions, and happy individuals. Depending on the results of the 
study, teachers should be careful to ensure that their mission and vision for their profession is independent 
of the individual and consistent with their institution. Finally, studies can be done about how much teachers 
put their mission and vision expressions into practice in the future. 
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Rotation is one of the basic geometric transformations in which middle school students should have 
experience (NCTM, 2000) and to be able to rotate two dimensional geometric figures is among the objectives 
of the Mathematics Curriculum of 5th- 8th Grades (MoNE, 2013). In this manner, the purpose of this study 
is to investigate middle school students’ ability to rotate two dimensional geometric figures. 
The design of the study is cross-sectional survey. The participants were determined as 236 students in a 
public middle school in Central Anatolian Region by convenience sampling. Among 236 students, 76 of them 
are the 5th grade, 70 of them are the 6th grade, 39 of them are the 7th grade, 51 of them are the 8th grade 
students. To collect data, Card Rotation Test (CRT) of Spatial Ability Test which was developed by Ekstrom, 
French, & Harman (1976) and translated by Delialioğlu (1999) was administered. In data analysis, one-way 
ANOVA was conducted. 
According to the results of the study, there was a statistically significant difference at the p 
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The purpose of the study is to investigate the relationships between visual mathematics literacy self-efficacy 
perceptions (VMLSP) and metacognitive reading comprehension awareness (MRCA). The research was 
conducted with 7th grade students who are enrolled in secondary schools where a city is located in the 
Eastern Black Sea Region during the 2016-2017 academic year. The present study was done with a total of 
301 students. The VMLSP scale, developed by Duran (2011) was used as a data collection tool in this study. 
And MRCA scale, which was developed by Gelen (2003) and Çakıroğlu (2007) extracted some items from this 
scale and then performed its validity and reliability. The research was conducted according to the relational 
model as a quantitative research methods. SPSS 19.0 program was used for analysing the data. Simple 
correlation analysis and simple linear regression analysis were used in the analysis of the data. For this study, 
Cronbach's alpha reliability coefficients of visual mathematics literacy self-efficacy perceptions (VMLSP) and 
metacognitive reading comprehension awareness scales were 0.94 and 0.77respectively. As a result of the 
study, it was found that there is a moderate correlation (r = 0.51) in the positive direction between the above 
mentioned structures. Independent sample t test was used as an analysis method in order to determine 
whether there is a difference according to the sex in terms of the variables of interest. Discussions of 
research findings in the current study were given in more detail. 
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In this study, thematic distributions of postgraduate theses concerning science at early childhood education 
in Turkey were reviewed. The universe of this research was comprised of 442 postgraduate theses all of 
which were approved and archived with the keywords namely as ‘education’ and ‘teaching’ between 2007 
and 2017 by the Council of Higher Education, Directorate of Publication and Documentation. The sample of 
the study included a total number of 34 theses (22 master’s theses and 12 dissertations) within the field of 
science at early childhood education. Mixed pattern in 7 studies, quantitative research in 20 studies and 
qualitative research method in 7 studies was used. 16 studies carry experimental features. It has been 
determined to be relevant with science process skills of 15 studies and attitudes towards science of 9 studies. 
Only 3 studies related to influence of science on developmental areas and two studies related to integration 
with different activity areas were encountered. It is seen that the master thesis concentrate on the attitudes 
towards science education of preschool teachers, the use of science process skills and the acquisition of 
science concepts in early childhood. In the doctoral dissertations, ıt was questioned that the effectiveness 
of the training programs (research / inquiry-based, constructivist approach, brain-based, sense-based, story-
based) developed by the researchers and four scales towards scientific process skills were developed. At the 
end of the study, it was suggested that to increase of studies on the effect of science education on different 
development areas and related to integrate with content areas 
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The purpose of this study is to examine effect development of argumantation components students of test 
reports writing argumantation based in lab applications in which is a inseparable part one of science 
education. The research is to occur of 46 students, which are received education in science teacher class of 
a state university in Turkey on 2015-2016 autumn session. The Research experimental design, is to 
established as time-series pattern which how of condition of sample group produce be change to depending 
times. This research data is to collected during five week general biology lab. Research group to have prepare 
experiment reporst using for argumantation based science inquary approach throughout application. it is to 
give points with rubric the experiment reports which be typed argumantation based of students and after it 
is to analysed with SPSS 17. Program. According to analyse conclusions, it is to seen meaningful increase 
points of each component in argumantation based test reports prepared of research group during process. 
Research result demonstrate that students is significant to reflect efficient learning to be used of 
argumentation based science inquiry approach in lab application. 
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The purpose of this study is to determine the subjects that social sciences teachers in secondary schools 
need in technology use in education and aim to be dealt with in-service training activities. The research was 
conducted using interview techniques from qualitative research methods. In this context, 22 social studies 
teachers working in Gaziantep were consulted. Semi-structured interview form has been applied to the study 
group to identify the subjects of in-service training needed in social studies teachers' teaching technology 
field. The findings obtained from the interview form were coded and tabularized. Based on the findings, the 
subjects social sciences teachers need are effective utilization of teaching materials, effective use of 
interactive board, the existence of utility programs, the use of technology in education, and the use of 
educational technology. According to the results obtained from the interviews, it is seen that some of the 
teachers did not obtain the desired efficiency despite participating in in-service training activities. It may be 
emphasized that it is significant that the experts who are assigned as trainers in the in-service training 
activities are carefully chosen and that the needs analysis of social sciences teachers is carried out effectively 
before these activities are started. However, it is thought to be useful in the separation of branches of in-
service training activities. 
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The article deals with the problems and peculiarities of physics teaching in agricultural universities when 
credit technology of education. The article discusses problems and peculiarities of teaching physics in the 
agricultural universities in credit technology of training. Due to the increasing skill requirements in the 
current market conditions and the need for training of competitive specialists of agricultural profile, at the 
same time with the shortage of contact time with the credit technology of education arose the need for new 
approaches in teaching fundamental disciplines such as physics, mathematics etc. This is possible with new 
innovative approaches to methodological support and strengthening of a role of independent work of 
students. 
 
Keywords: Competitive Specialist, Professional Competence Of A Specialist, Credit Education Technology , 
The Role Of Independent Work Of Students, Innovative Didactic System, Universal Didactic «case», Tutorial 
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Growing number of studies have demonstrated that adoption of technological solutions such as e-learning 
is a complex process where social, cultural, and contextual factors are playing mounting role in the process. 
Using Internet as a learning platform is prevailing over other traditional means, especially at university level. 
Yet little is known about the interaction of cultural and social elements of developing countries in general 
and Arabic countries in particular in that regards. This study comes to satisfy this gap.  
A Quantitative approach, supplemented with a qualitative analysis, were adopted in the study. To 
understand the true interrelation among the e-learning adoption and the cultural norms, the attitude of 354 
students from three Palestinian universities were analyzed, firstly via a questionnaire, and then via intensive 
focus group discussions with some selected samples of students. The collected data were analyzed via SPSS.  
 The research investigated the impact of several cultural dimensions on the effectiveness of electronic 
learning among the Palestinian University students. Among those cultural dimensions that were considered 
are: collectivism, power distance, human and personal orientation, uncertainty avoidance, time orientation, 
and verbal vs. textual communications.  
The results of the study clearly indicated a strong correlation between effectiveness of E-learning as a 
channel of education and culture. It has been undoubtedly proven that effectiveness of e-learning is 
hindered by domestic cultural issues, as most of the technical solutions in that domain were designed to fit 
with the western society cultural rather than the Arabic culture per se.  
 This analysis presents concrete guidance for global firms in the domain of electronic learning and training 
to understand the role of the diverse cultural scope on e-learning. The guiding strategies stemmed out of 
this report can be applied in other Arabian countries, as they more or less have similar cultural norms and 
practices. 
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TThe present study aims to analyse and evaluate the contents of 6, 7 and 8 grade Turkish mathematics 
textbooks in terms of Bloom’s cognitive process dimension as well as the question types. Textbooks from 
private publishers were assigned as course books to be used in state schools for the following five years 
being valid from five year by MONE is examined. Sections regarding the measurement and evaluation within 
the unit and at the end of unit are considered while analysing the mathematics questions. 1187 mathematics 
questions are examined according to the cognitive process domain of the taxonomy. The classifications of 
the lower-order and higher-order cognitive abilities were formalized on the basis of earlier research. The 
general findings illustrated that mathematics questions coincides with remember (11%), understand (27%), 
apply (44%), analyze (17%) and evaluate (1%). The results obtained from the preliminary analysis of textbook 
showed that majority of the mathematics questions (82%) call for higher-order cognitive skills. In addition, 
open-ended questions and multiple choice test type are frequently preferred in mathematics textbook. 
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Science education has great importance in preparing students for real life. One of the objectives of the 
science curriculum is to improve the knowledge and skills that will help students to understand the 
environment they live in and the interactions that occur in the process. This is possible by raising science 
literate individuals. Science literate individuals are individuals who can look at the events around them with 
a scientist’s viewpoint. The Science Applications course, which is a course aiming to make students aware of 
this situation and to make sure that the concepts and terms learned in science courses can be observed in 
the concrete, was added to the curriculum as an elective course in the 2013-2014 academic year by the 
Ministry of National Education. In recent years, some studies have been carried out in order to enable 
countries to observe the success of their students on the international level. One of these is the Programme 
for International Student Assessment (PISA), conducted by the Organization for Economic Co-operation and 
Development (OECD) once in three years, evaluating the skills gained by students in the age group of 15. In 
the context of this program, the aim is to measure students' mathematical literacy, science literacy and 
reading skills. 
Purpose of the research is to evaluate the skill-focused questions prepared by the researchers aimed to 
evaluate the skill-based activities of the fifth grade science applications course, according to the levels in 
PISA Science Literacy competency scale. 
Document review technique, one of the qualitative data collection methods, is used in the study. This 
technique involves analyzing written materials which are considered to include information about the 
phenomena we plan to investigate. In this study, skill-based questions prepared by the researchers are used 
as data source. Documents to be used as data sources are determined according to the purpose of the 
research. A sample of 21 skill-based assessment questions prepared by researchers for the 2016-2017 
academic year were classified according to the PISA science literacy levels. In order to make the classification 
easier to understand, considering Bloom's Cognitive Taxonomy, 1st and 2nd levels of PISA are classified in 
the knowledge and comprehension step; 3rd and 4th levels of PISA are classified in application and analysis 
step; 5th and 6th levels of PISA are classified in the evaluation and creation step. Expert opinion is obtained 
through this classification (2 experts in science education, 2 science teachers, 1 Turkish language expert). A 
comprehensive content analysis is conducted to the data in the documents. PISA science literacy levels and 
comparative data are analyzed. The results found after this phase are digitized and shown on the table. 
We found that among the sample assessment questions prepared by the researchers, one question is in the 
first level, eight questions are in the second level and 12 questions are in the third level of PISA. We observed 
that high level skills containing levels 4, 5 and 6 of PISA were not present in these questions. 
Considering the findings we observe that the questions prepared by the researchers overlap with the 
questions in the PISA evaluation program. In particular, 57% of the questions corresponded to level 3, 
indicating that this questions are able to develop students’ daily life skills such as critical thinking, problem 
solving and decision making. 
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The purpose of this study is to investigate whether there is a significant difference in attitudes of primary 
school teachers towards the use of technology in education based on gender, work duration, and training 
for technology use in education. The study was conducted using survey model. The sample of the research 
is consisted of 76 primary school teachers. The research data was obtained by using "Technology Attitude 
Scale" developed by Yavuz (2005) with a reliability coefficient of 0.8668. The scale consists of 19 items (6 
negative, 13 positive statements). The scale composed of factors such as “Not Using Technological Tools in 
Education”, “Using Technological Tools in Education”, “The Effects of Technology in Education”, “Teaching 
How to Use Technological Tools” and “Evaluating Technological Tools”. Frequencies, percentage, mean, 
standard deviation, independent t-test and one-way analysis of variance (ANOVA) were used for statistical 
analyses. As a result of the analysis, it was determined that the primary school teachers' attitudes towards 
technology use in education did not differ significantly according to gender and training for technology use 
in education variables. However, when the data are analyzed in terms of work duration, it is found that there 
is a significant difference between the teachers who have 1 to 5 years of service and the teachers who have 
10 or more years of service in favor of the teachers with 1-5 years of service. 
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Workplace expectations and scenarios in this 21st century require human capitals who are equipped with 
competencies to embark in the STEM related careers. Therefore, marginalized children need to be prepared 
and upgrade themselves. Analytical scrutiny of marginalized children talent development often found low 
self-concept as the most important factor which inhibit their learning development. It is argued that effort 
to enhance self-concept among marginalized learners must be revolved around their surroundings. 
Conducive and meaningful learning environment need to be crafty designed to suit their needs and 
tendencies. In this study, self-concept covers evaluative appraisal of oneself in both the academic and non-
academic aspects. This study is aimed to determine the effect of Learning Outside the Classroom (LOC) 
primary science module towards enhancing self-concept among marginalized learners’ in Malaysia. By 
employing a quasi-experimental with pre-test post-test, nonequivalent control group research design, a total 
of some 73 primary school marginalized learners were involved in the study. The treatment group used LOC 
primary science module while the control group experienced learning using conventional module prepared 
by the Ministry of Education. In the treatment group, teaching and learning processes occurred outside the 
classroom using particularly flora and fauna within their surroundings. Self-concept was evaluated using Self 
Descriptive Questionnaire (SDQ). Data obtained were analyzed using MANOVA repeated measures. Analysis 
of findings lead to inference that there was a significant main effect of group in shaping the children’s self-
concept. This study concludes that LOC modules, which carry in itself meaningful and fun science learning 
experiences has successfully developed marginalized children self-concept. It is then suggested that similar 
learning modules as developed in this study, be developed across other themes as envisaged in the science 
primary curriculum for marginalized children. 
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It is most likely that students’ nature of science understandings are mediated by their teachers’ practices 
and classroom settings. Research results have consistently shown that science teachers cannot easily 
translate their nature of science understandings into practice. Consequently, teachers should be provided 
with supportive scaffolds to enhance both their nature of science understandings and improve their 
translation of nature of science understandings. The purpose of the present study is twofold; a) to improve 
preservice science teachers’ nature of science understandings coupled with philosophy of science embedded 
explicit-reflective nature of science instruction, and b) to make preservice science teachers engaged in lesson 
planning in a developmental process. The intervention was undertaken within the nature and history of 
science course. In the course, preservice science teachers were given a task encompassing the inclusion of 
explicit-reflective nature of science instruction into science content. On the other hand, they were also asked 
to integrate the science content into their lesson plans. They were all worked in groups while practicing on 
their lesson plans. Data were collected by VNOS-C, lesson plans, semi-structured interviews and focus group 
interviews. The initial findings revealed substantial improvements in preservice science teachers’ nature of 
science understandings. However, it appeared that they had difficulty in preparing lesson plans in relation 
to nature of science tenets. They tend to get unsettled about how to translate their nature of science 
understandings into lesson plans. 
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The purpose of the study is to carry out analysis of the measurements related to mathematical competencies 
of the students within the scope of PISA test by using CDM models and obtain findings related to longitudinal 
developments of the competencies in question. The study was carried out within the scope of TUBITAK 
Project, numbered 115K531. Cognitive Diagnostic Models are those which are used to determine the abilities 
of the individuals who take the test categorically and see whether they have the necessary characteristics in 
order to answer the items correctly. The most important aspect of these models is that they enable an item 
to be associated to more than one attribute. This means that it is possible to ignore the hypothesis of mono-
dimensionality of the item in general testing strategies. In addition, it also enables us to identify more than 
one attribute so as to answer the item correctly and to carry out statistical analysis accordingly. In CDM, 
item-attribute relation is defined by using Q matrix where the relation of each item to the attributes is 
determined. In the study, 4 basic competencies among the mathematical competencies of PISA framework 
were determined as attributes. These competencies can be defined as follows: 1. Communication refers to 
abilities such as interpreting the meaning of mathematical concepts, relating mathematics to oneself, other 
disciplines and daily life, expressing and understanding a given mathematical content orally and in written 
form; 2. Mathematising refers to modeling and formulating daily life problems and expressing them in a 
mathematical form; 3. Reasoning and argument / Devising strategies for solving problems consists of 
describing the elements of the problem, selecting and designing appropriate strategies to solve the problem, 
showing the mathematical solutions to the problem and providing evidence; and 4. Using symbolic formal 
and technical language and operations includes processes such as being able to make sense of, interpret and 
solve the expressions containing symbols and formula. 
The tests used in the study were selected among the item pool created as a result of item writing training 
for upper level thinking abilities. To which mathematical competencies the items are related was determined 
by experts. The equivalence of the selected items to those used in PISA were proved with statistical analysis 
within the scope of the Project. The implementation was carried out 3 times with 2-month intervals, with 
3200 6th grade students selected among 448 secondary schools in Izmir province by using stratified two-
stage cluster random sampling design. The findings were obtained by DINA, G-DINA and Fusion Models, 
which are all among the models of CDM. The analysis results revealed that the predictions among the levels 
of having mathematical competencies of the three models were close to each other. Moreover, it was 
observed that the level of the class with students having all characteristics (full class-mastering all attributes) 
was 8%, whereas the level of the one with having none (null class) was 12% according to the average of 
classification probabilities. 
 
Keywords: Cdm, Pisa, Mathematical Competencies 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

54 

COMPARISON OF REAL VS. ONLINE SOCIAL FRIENDSHIP NETWORKS OF VOCATIONAL SCHOOL 
STUDENTS 

 
Ilker Türker 

Karabuk University 
  

Mustafa Aksin 
Karabuk University 

 
In this century of communication, humans make friendship interactions both in real-life and online social 
networks. Moreover, we can say that online friendship patterns, compliance with a portion of the real-life 
connections, promote irregular connections those are not affined with real-life acquaintances. This reality 
mostly originates from the high computerization of the society, with an additional boost-up defined by the 
usage of mobile smartphones. An issue not clearly set forth is that, in what ratio these two distinct friendship 
networks overlap. We investigated this issue by constructing both real-life and online friendship networks 
of Safranbolu Vocational School students. The data is collected by applying a survey to 259 students of the 
computer technologies program. The network analysis indicates that the real friendship network between 
the students are have higher average degree, density, together with less average path length compared to 
the online friendship network. Both networks display small-world and scale-free properties together with 
similar high clustering, modularity and diameter measures. We conclude that online friendship network 
covers approximately half of the real-world links, indicating that individuals do prefer being friends online in 
a ratio of ~50%, compared to their classroom friendship. 
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This research study aimed to compare students’ conceptual knowledge and attitudes towards physics lesson 
who were separately taught with three different methods. The main research question was as follows: Are 
there significance differences among technology supported teaching, laboratory-based teaching, and 
curriculum-based teaching in terms of students’ learning and attitudes. Experimental design was carried out 
for this research. The participants of this study were 144 9th grade students studying in an all-boys state 
high school. The students who were in the technology supported classroom constituted the first 
experimental group while the students in the laboratory based classroom comprised the second 
experimental group. There was also one control group whose students were taught based on the curriculum. 
Each group had 48 students. The teacher of three groups was the same. Data were collected in the physics 
lessons. Both quantitative and qualitative research methods were used to gather data. The students’ 
conceptual learning was assessed with the help of "Force and Motion Achievement Test". This test was 
applied before and after the treatment with an eight-week time difference. Cronbach Alpha value for this 
application was found as .67. Worksheets were also designed to follow students’ learning during the 
instruction. The worksheets were evaluated by rubrics created by the researchers. In order to determine any 
change in the students’ attitudes towards physics lesson, "Physics Lesson Attitude Scale" was used. This scale 
had high internal consistency with .93 reliability value. Findings showed significant differences between the 
experimental groups and control group. In other words, when technology or laboratory approach was 
embedded in the instruction, the students became better learners and their attitudes increased. Results also 
presented no significant differences between the experimental groups. However, analysis of the worksheets 
revealed that using technology in the class facilitated learning during the instruction more than using 
laboratory experiments. 
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Recently, different instructional materials have been in the spotlight in order to achieve the targeted success 
in the process of education. Within that context, new instructional materials are being developed to attract 
the attention of students as well as to promote them to establish a cause-effect relationship and to think in 
a miscellaneous manner. One of these materials is study sheets, which can be used for detecting pre-
knowledge about the subject tackled and teaching the subject in a meaningful and permanent way as well 
as for the process of evaluation. In the recent years, study sheets, which can be utilized at various stages of 
modern education process, are preferred since they are easy to use, can be modified according to the 
content, and break the monotonous cycle of the course. 
The study has been carried out with 30 prospective biology teachers and 25 prospective mathematics 
teachers studying at the faculty of education of a state university. This study aims at revealing study sheet 
creating statuses of prospective mathematics and biology teachers and make a comparison between the 
departments. For that purpose, the prospective teachers were asked to firstly pick an acquisition from the 
related curriculum and to prepare a study sheet by taking criteria such as clarity, visual quality, and content 
that are compatible with their selected acquisition into account while preparing their study sheet. The study 
sheets prepared were evaluated according to these criteria both by themselves and by the researcher. These 
evaluations are considered as data. The collected data were analyzed by comparing the evaluation of the 
researcher and the self-evaluation of the participants.  
The obtained results indicate that the evaluations by the prospective biology teachers are mostly similar to 
the evaluations by the researcher, whereas; the evaluations by the prospective mathematics teachers are 
partially similar to those by the researcher. However, when it comes to criteria related to motivation and 
ensuring association, the evaluations by prospective teachers from both departments display differences 
with the evaluations by the researcher. Furthermore, in terms of some of the criteria, both prospective 
mathematics teachers and prospective biology teachers obtained results that are similar to those of the 
researcher. 
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An important topic in classical physics taught in any first level or introductory physics course, is dynamics, 
the study of forces and motion and the laws which govern motion, namely; Newton’s laws of motion. 
Traditionally, first year radiography students, in the medical imaging programme at a university in South 
Africa, had generally struggled to understand motion within the disciplined-based framework of physics. 
Research suggests that students bring their own understanding of the physical world, based on everyday 
experiences, including ideas about how objects move, into the classroom. These alternative conceptions or 
misconceptions are very resistant to change and may hamper teaching and learning. 
Forces and motion are fundamental conceptual themes throughout physics, and a flawed understanding 
regarding these may hinder learning in other areas of the subject as well. 
This study investigates, through a process of coding concepts related to an understanding of how objects 
move, and using concepts of Legitimation Code Theory (LCT) - a flexible and developing tool for analysing a 
variety of educational environments, students’ conceptual understanding of force, and the motion of 
objects, both prior to and after receiving instruction (the pedagogic intervention). 
It is possible to identify a two-fold challenge related to the teaching and learning of Newton’s laws of motion 
that will serve as the point of departure for this investigation. One problem area pertains to how students 
can achieve the shift from everyday misconceptions to the discipline-based physics conceptions required for 
an understanding of motion. The other involves features of instruction, including concomitant resources, 
such as; notes, tutorials and online resources that can facilitate this shift. 
The participants in the study consisted of first-year radiography students at the Cape Peninsula University of 
Technology (CPUT), in the Western Cape Province of South Africa, doing a full-year introductory physics 
course as part of their studies. 
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Recent science education reforms highlight the importance for teachers to implement effective instructional 
practices that promote student learning of science and engineering content and their practices. Effective 
classroom discourse has been shown to support the learning of science, but work is needed to examine 
teachers’ enactment of reform-based curricula by focusing on the content, complexity, structure, and 
orchestration of classroom discussions. In the present study, we explored teacher-student talk with respect 
to science in a middle school t focused on genetics and genetic engineering. The following research questions 
guided our study: 1) What are the similarities and differences in classroom discourse that occurred within a 
reform-based curriculum unit enacted by three teachers? 2) How do the differences lead to variations in 
student science learning? Through qualitative and quantitative approaches, we found that there were clear 
differences in three teachers’ use of questioning strategies and presentation of new knowledge that affected 
the level of student involvement in classroom discourse and the richness and details of student contributions 
to the conversations. We also found that the verbal explanations of science content differed amongst the 
three teachers through their use of analogies, depth of science content and their ability to connect physical 
and conceptual models. An analysis of variance model showed significant differences between each class, 
which suggests explanation depth and dialogic discourse contribute to higher post-test scores. Collectively, 
the findings in this study demonstrate that while teachers designed reform-based curriculum units and 
committed to consistently teach the curriculum materials, their use of different dialogic strategies, 
discussion patterns, and interactions with students differed and thus impacted student learning. 
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This study aimed to examine the errors children make during the acquisition of counting skills. The sample 
of the study included 36-66 months old children, 23 girls and 26 boys with a total of 49, attending an official 
kindergarten in the center of Balıkesir. An interview protocol that included six questions was used to identify 
errors children make during counting tangible objects. The interviews were conducted individually in a quiet 
place with children and lasted about 5 to 10 minutes. The results demonstrated that girls made fewer 
counting errors than boys. Likewise, older children made fewer counting errors than their younger peers. 
 
Keywords: Early Childhood, Counting Errors, Rational Counting 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

60 

DESIGN OF E-MATERIAL INCLUDING QR CODE APPLICATIONS FOR BIOLOGY EDUCATION 
 

Kübra Kösal 
Balikesir University 

  
Gülcan Çetin 

Balikesir University 
 

: The purpose of the study was to design an e-material including QR code applications for biology education. 
In this study ADDIE model (analyze, design, development, implementation, evaluation) was used. Plant 
Anatomy Laboratory Manual including QR code applications for the students studied in Biology Education in 
Education Faculty was designed. Firstly, Plant Anatomy Laboratory Manual for third grade students studied 
in Biology Education was examined. After semi-structured interviews were conducted with the students and 
instructors about the manual, some changes were made to the relevant pages of manual. The manual was 
enriched by adding various photos taken and videos recorded. Here a sample activity sheet was presented 
from the manual. 
 
Keywords: Qr Code Applications, Augmented Reality, Plant Anatomy Laboratory Course, Plant Anatomy 
Laboratory Manual, Biology Education 
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Plants are basis of the nature. Plant blindness is defined as that people do not notice plants around their 
own environment, comprehend the importance of the plants for environment and humans, appreciate 
aesthetic and unique features of the plants and they incline to downgrade the plants below animals 
according to their criterion of importance. People’s attitude towards the plants comprises the compound of 
their considerations about plants, their sensations and behaviour related to the plants. How the plants are 
taught is very crucial in alleviating plant blindness and supporting positive attitude towards plants. Teaching 
in out-of-school environment has recently become one of the most focused educational programs about 
plants. In this study, a botanic garden visit for sixth grade students was designed and implemented in order 
to raise their awareness about plants and to support their positive attitudes towards plants. This educational 
programme comprises of three stages: pre-visit, intra-visit, post-visit. Pre-visit activities were designed to 
give information about place that will be visited, ensure that students are familiar with school curriculum, 
prepare students for visit and specify rules and schedule of the visit. In designing intra-visit activities, 
student-oriented education strategies were used. During the visit, first, study pages were completed. After 
that, art activities of poster, collage and mask were implemented. In post-visit stage, three activities, namely 
“my feelings and considerations”, cloverleaf and acrostic were performed. Designed educational programme 
was presented to a group of three experts in order to get their opinion. In 2014-2015 academic year, a pilot 
practice of the programme was completed in a secondary school, in Yatağan, Muğla. A total of 32 students 
was attended to the pilot practice. Main implementation of the programme was completed in 2015-2016 
academic year, in Germencik, Aydın with the attendance of 28 students. It was observed in every stages of 
the programme that students talked about aesthetic and unique features of the plants, they tried to 
memorize the Latin and local names of plants and they freely expressed their feelings and considerations. 
Students told that they enjoyed the visit and met plants which astonished them during the visit. When 
students shared their experience with students who did not attend to visit, it was observed that other 
students wanted to attend to the visit. Thus, it is recommended that education programmes which focus on 
interesting features of plants in out-of-school environment should be used in order to raise plant awareness 
and attitude towards plants.  
Note: The educational programme, which is introduced in this study, was designed and implemented in post 
graduate thesis prepared by Funda Gül Iri Karadeniz. The thesis was supported by Muğla Sıtkı Koçman 
University, Scientific Research Projects) 
 
Keywords: Plant Awareness, Attitude Towards Plant, Plant Blindness, Out-of-school Learning Environment, 
Botanic Garden. 
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This study focuses on one part of a comprehensive design-based research. The design was implemented in 
9th grade level and included a sequence of modeling tasks. During the interventions, some groups have 
realized their solutions in outside of the classroom. For example in a car parking-related modeling task they 
have gathered information about the vehicles in the school garden and thus they made more realistic 
assumptions. Then a design including out-of-class modeling tasks was developed. The out-of-class 
implementations were designed on a theme named “Amusement Park”. The groups selected one specific 
amusement park’s tool and observed it in a detail way. In this process, the students interviewed with the 
staff of amusement park and took video records. This study focuses on one group’s modeling task and their 
process. The purpose of the study was to examine how modeling tasks realized out-of-class and how to 
shape students' modeling competencies and views on modeling activities. The group’s modeling task and 
solutions were deeply examined and their modeling competencies and views were questioned. The 
interview was done with the group and was recorded by a video camera. The video records of the interview 
were verbatim transcribed and analyzed. In addition, the solution papers of the group and their modeling 
competencies were evaluated with a rubric. As a result of the analysis, it was seen that the students had 
more attention to the modeling process and they were more creative and productive in the out-of-class 
modeling task. The students mentioned the reason that the classroom was crowded and that time was 
restricted in class activities. In out-of-class modeling tasks, they expressed that they were more motivated, 
more entertained and more creative by having an excursion, an unlimited time, and working in an 
environment where only their own groups existed, rather than crowded class. 
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The topic of ionization energy places is one of the important topics of the secondary school curriculum of 
many countries. This topic is also placed in both 9th and 11th grade secondary chemistry curriculum in 
Turkey. Previous studies have indicated that students have the learning difficulty and the alternative 
conceptions in ionization energy topic. Taber (1999) developed an instrument to determine first-year A-level 
students’ understanding of ionization energy in the UK. He found that a significant proportion of the students 
based their explanations of ionization energies on the full outer shells explanatory principle and/or the 
conservation of force conception rather than on Coulomb electrostatics. In this study, the true/false 
diagnostic instrument which contains 20 questions developed by Taber was translated in Turkish firstly. After 
then to provide content validity, the instrument was examined by seven chemistry teachers. To test 
intelligibility of each item placed in the instrument, 20 secondary school students from 11th and 12th grades 
were asked whether there were any items that they did not understand what this item mentioned. The test 
items were arranged taking into account students’ answer. To provide reliability, the instrument rearranged 
was applied to 38 students twice. The final instrument was administered 956 students who are attending at 
9th grade (269 students), 10th grades (253 students), 11th grade (236 students), and 12th grade (198 
students) from nine different secondary schools. At the end of study, it was found that the students had two 
alternative frameworks that are the full outer shells explanatory principle and/or the conservation of force 
conception.  
Taber, K. S. (1999). Ideas about ionisation energy: A diagnostic instrument. School Science Review, 81 (295) 
97-104. 
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The word association test (WAT) is one of the techniques that help to determine whether cognitive structure 
of learners and the connections between the concepts in this structure are sufficient or not enough to make 
the relations between concepts in the long-run memory (Bahar, Johnstone & Stucliffe, 1999). In this study, 
WAT is implemented for determining teacher candidates' cognitive structures. In the WAT, it is expected 
from the teacher candidates to express the first ten words that come to their mind when they hear the word 
"energy" and form a sentence with the words expressed by them. 326 teacher candidates in total have 
participated in this study from the Balıkesir University. In data analysis, the answers provided by each teacher 
candidate were analyzed following the implementation and then a frequency table was drawn. The concept 
network is prepared by taking advantage of this frequency table. Cut-off point technique is used in concept 
networking process. In addition, answer concepts given by teacher candidates about energy were 
categorized by content analysis. The sentences formed by the teacher candidates were categorized as 
“sentences containing scientific knowledge, sentences containing non-scientific and superficial knowledge 
and sentences containing misconceptions” with the codification system improved by Ercan et al (2010). In 
consequence of the analysis, it is determined that biology teacher candidates connected the concept of 
energy with "sun and ATP" the most; while chemistry, physics, and science teacher candidates mostly 
connected the concept with "potential and kinetic energy". As a result of analysis of the answer concepts, 
some categories were determined such as forms of energy/sources of energy, energy units/formulas, 
common concepts of energy in physics and chemistry, energy for the continuity of life, energy from the 
perspective of chemistry and the properties of energy. 
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It is very important for individuals to know way of learning so that the lifelong learning process can be carried 
out efficiently, quickly and easily. For this reason, different models and learning styles have been developed 
by considering different characteristic features and abilities of individuals. One of these learning style models 
is Gregorc Learning Style Model which categorizes learning style into four groups: Abstract Sequential, 
Concrete Sequential, Abstract Random and Concrete Random. In this research, it was tried to determine the 
learning styles of the engineering faculty students and academicians. Within the scope of the study, Gregorc 
Learning Style Inventory and Personal Information Form were applied to 26 academicians and 60 engineering 
faculty students. The frequencies and percentages of the obtained data are calculated and presented. The 
dominant learning styles were determined according to the gender, age, department and academic degree 
criteria of students and instructors. 
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The study was carried out with first year Science Teaching students studying at Education Faculty in Muğla 
Sıtkı Koçman University in the spring term of 2016-2017 academic year and total 74 students participated in 
the study. A form was designed by the researcher to determine pre-service science teachers’ awareness of 
scientists who carried out studies about electricity and magnetism. The form aims at identifying scientists 
carrying out studies in the field of electricity and magnetism and their contributions to the discipline in the 
history of science. The pre-service teachers’ responses who only completed the scientist section or the 
contribution of scientists to the field section in the form were not included in the evaluation for the data 
analysis. The frequencies and percentages of the pre-service teachers who responded correctly to both 
sections in the data collection tool were determined. It can be stated from the responses of the pre-service 
teachers that such scientists as Edison (invention of light bulb), Michael Faraday (A Faraday cage and laws of 
electrolysis), Benjamin Franklin (day light saving time, kite experiment, + and – electrical loads), Coulomb 
(the effects of electrical loads on one another) and George Simon Ohm ( Ohm’s Law) stand out. 
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Know-want-learn is a strategy aimed at revealing the students' preliminary knowledge of the subject or 
concept, what they want to learn and what they learn at the end of the teaching process. Know-want-learn 
strategy is a guiding strategy that can be used; with the first question "What do I know?", the students have 
identified the preliminary knowledge about the subject / concept, with the second question "What do I want 
to learn?", the learning environment can be organized and with the final question "What do I learn?”, the 
students have watched conceptual learning and change process. In this context, it is aimed to reflect the 
gains of the pre-service teachers in the process of the learning environment which is regulated within the 
scope of General Physics II and General Physics Laboratory II. This study was designed according to 
qualitative research method. The study group composed of 27 first grade pre-service science teachers (PSTs). 
The data were collected from three learning environments about electric current types (direct current, 
alternating current, and induction current) with a form containing three open ended questions. The PSTs 
have answered the questions "What do I know?" and "What do I want to learn?" before entering the learning 
environment and "What do I learn?" before leaving the learning environment. The data were analyzed by 
content analysis and the quotations were presented by PSTs’ statements. The findings indicate that the PSTs 
use concepts such as amplitude instead of concepts such as current intensity and current direction while 
defining direct current and alternating current. The PSTs seem to be unable to explain the induction current 
sufficiently. In addition, it has been determined that the PSTs have alternative concepts of electric current 
types from their descriptions. The PSTs stated that they wanted to know how to use direct current, 
alternating current and induction current and where they are used. After the teaching process in learning 
environment, it was determined that the PSTs had sufficient explanation about the definitions of the electric 
current types and had knowledge about the forms of production and usage areas. It is seen that it is useful 
to include the applications of this strategy in the teaching process due to the fact that the PSTs can follow 
their own learning processes. 
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This study performed to determine assertiveness level of students who educated in different programs in 
Kafkas University Atatürk Health Services Vocational School. 265 Students participated in the research based 
on voluntary consent. For the data obtaining, they were used Rathus Enterprisingness Inventory and 
questionaire form identifying the student that contain socio-demographic properties such as gender, 
program, class level, family income level, family attitute, parents education and family type. Analyses of data 
were calculated by using t-test and one way ANOVA statistical methods in SPSS programme. Demographic 
properties of students were compared with Rathus Enterprisingness Inventory mean score. Rathus 
Enterprisingness Inventory mean score of the students was 14,92. According to the RAE score they were 
named, 110 students (41,5 %) were asheamed and 153 student (57,5 %) were enterprise and 2 students 
(0,75 %) were aggressive. In investigation of RAE scores, While students of Patient Care at Home ( =22,58, 
S=24,87), Geriatry ( =19,96, S=24,16) and Medical Promotion and Marketing ( =13,62, S=24,39) were 
enterprise, students of Medical Laboratory Techniques ( =8,92, S=8,41) and Child Development program ( 
=8,18, S=8,42) were asheamed. Efforts can be made to provide assertiveness training to asheamed 
programs. 
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In context-based approach, concepts are presented to students in according with a contexts related to daily 
life. Concept cartoons are considered as an effective tool because they are used to promote conceptual 
learning, to capture students’ attention, and provide active involvement of the students in the learning 
process. The aim of this study is to determine of Eighth Grade Students' Understanding of Solution Concept 
by Using Context Based Concept Cartoons. The sample of the study was composed of 210 students eighth 
grade in six different state schools in the city of Kilis located in the south of Turkey. In this study, eight 
context-based concept cartoons were developed to reveal of students' conceptual understanding. In 
context-based concept cartoons that were prepared as worksheets, the context was given first. Afterwards, 
dialogues with concept cartoons were presented. There are three different characters in the concept 
cartoons. The expressions of two characters include misconceptions, while the remaining one is the correct 
explanation. The participant students were asked to choose a character they agree with, and they were also 
requested to explain why they chose that character. Context-based concept cartoons were performed in the 
science courses of the students during two class hours. Students’ understanding of solution concept was 
determined by analyzing of the context-based concept cartoons filled out by the students, Content and 
descriptive analysis techniques were used to analyze the qualitative data. According to the results students 
had many misconceptions about solution concept. Explanations about the correct answers given by the 
students were quite inadequate. 
 
Keywords: Context Based Approach, Concept Cartoons, Solution Concept 
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The aim of this study is to determine prospective science teachers’ knowledge levels about some daily-life 
science topics. For this reason, it was used survey method. The sample of this research consists of 82 
prospective science teachers from first (N=42) and fourth (N=40) year in science teacher education program. 
In order to collect data in the research, the Daily Science Topics Test (DSTT) consisting of 7 open-ended 
questions containing current science topics were used. For the validity of the test, 3 experts from science 
education were consulted. The consistency of the scorer was examined for its reliability. In order to analyze 
data, it was used percentage and frequency values of descriptive statistics. Findings from the research show 
that prospective science teacher do not have enough knowledge about daily-life science topics and they 
have misunderstandings. From this, it can be said that the education given in relation to daily-life science 
topics in higher education is not sufficient at the desired level. It is very important for the prospective 
teachers who will be science teachers of your future to be conscious about these subjects in university 
education. 
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The purpose of this study is to investigate the effect of MyKimDG (Malaysian Kimia Digital Games) module 
on students’ achievement and motivation in chemistry as well as 21st century skills. In order to strengthen 
Malaysia's competitiveness in the 21st century global economy, Malaysia needs to produce students who 
have mastered the knowledge of chemistry and competent in the 21st century skills to become science and 
technology innovators. Meanwhile, students must be highly motivated so that the learning becomes more 
efficient. Therefore, chemistry education in Malaysia should put greater emphasis on combination of 
cognitive, sociocultural and motivational aspects to ensure that students are well-equipped with knowledge, 
skills and values relevant to the new global economy. Previous studies have reported that digital game-based 
learning (DGBL) provides opportunities for increasing students’ motivation in learning while enhancing their 
academic achievement and 21st century skills. Based on the DGBL approach as well as constructivist-
constuctionist learning theories, an intervention module known as MyKimDG was developed as a mechanism 
for achieving the desired goals. In this study, we provide students the opportunity to take on the role of 
game designers, developing digital games while learning chemistry. This study employed quasi-experimental 
study with non-equivalent control group pretest-posttest control group design. Subjects were composed of 
138 Form Four students from four secondary schools. Two schools were randomly selected as the treatment 
group and another two schools were assigned as the control group. Instruments utilized were the 
achievement test, the Malaysian 21st Century Skills Instrument (M-21CSI) and the Students’ Motivation 
towards Science Learning (SMTSL) questionnaire. Results showed a significant difference between the 
control group and treatment group in chemistry achievement. Results also revealed that the scores of high 
productivity skill in M-21SCI and self-efficacy in SMTSL increased significantly between pre-test and post-
test for treatment group. Our results suggest that the inclusion of student as game designer approach in 
chemistry learning is able to improve the acquisition of chemistry knowledge and 21st century skills while 
increasing motivation in chemistry. 
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Web-based PHP Learning Environment, an application developed to improve the success of university 
students in the PHP Programming Language, is discussed in this study. Research studies show that the lack 
of study and practice is one of the most important cause of failure of the students on programming 
languages. Therefore, the developed application has been designed to allow the students to practice by 
logging in through any computer connected to the Internet, without depending on any time or place 
constraint. It has been designed as a web based application. The application has been designed to have 
separate interfaces for both the instructor and the students. A number of exercise questions have been 
prepared for the students on the topics covered by the application. Also, the lecture summaries are included 
to remind the students of the forgotten topics during exercising. There are interfaces for the instructor to 
add new contents (lecture, exercise) and a bulletin board. The 3rd grade undergraduate students who take 
Internet Based Programming Course, have been made to use the developed application and the opinions of 
the students about the application have been received. Students have stated that the interface of the 
application was simple and practical, and that the exercises, as the content, were useful for them. Because 
the use of the application is very practical, the students have also explained that they have been running 
and testing their own codes, as well as the exercises in the application, in this environment. Also, they have 
stated that the application could be improved by some enhancements in the lecture section such as video 
lecturing of complex and detailed examples. 
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In this study, it is aimed to develop a scale that determines teachers' attitudes towards educational 
information network (EBA). The sample of the research is composed of 242 teachers working in secondary 
education in central district of Adıyaman province and Kahta province in 2015-2016 academic year. While 
determining the items of the scale, a wide range of literature searches were conducted and various scales 
previously developed in the likert type were examined. Six interviews were conducted with 19 teachers 
about the network of education and training. 80 draft statements have been identified in the light of the 
interviews and the literature reviewed. The number of items in the draft has been reduced to 52 after 
knocking down similar items. 
Lawshe technique was used to determine content validity of scale. An opinion form was filled for Lawshe 
technique by 10 experts. Eleven items were extracted from the scale according to the content validity indices 
calculated after the expert opinion. The scale consisting of 41 items was applied to teachers in different 
branches working in secondary education. The Barlett test and Kaiser-Maiser Olkin test was performed to 
determine whether the data from the scale were fit for factor analysis. At the end of the analysis, KMO value 
was found to be .945 and the Barlett test was statistically significant (p ≤ 0.05). These results showed that 
the scale was appropriate for factor analysis. Explanatory factor analysis (exploratory) and varimax 
transformation methods were used to determine the factors and items to be included in the scale. As a result 
of the analysis, 26 items which have been construct validity were included in the last scale. Factors that were 
gathered under four sub-factors were named the contribution to the teaching process, the concern about 
technical problems, the occupational concern, and the contribution of students. The Cronbach Alpha internal 
consistency coefficient of the scale was calculated as .88. As a result of the research, it was found that the 
scale prepared is valid and reliable for determining the attitudes of teachers towards use of educational 
information network. 
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In this study, the age-related development of the counting principles used by children aged 36-66 months 
was examined. The sample of the study constituted a total of 49 children, 23 girls and 26 boys, attending an 
official kindergarten in the center of Balıkesir. An interview protocol that included six questions was used to 
assess children’s counting skills. The interviews were conducted individually in a quiet place with children 
and lasted less than 10 minutes. The results indicated that the abstraction principle and the cardinality 
principle were underdeveloped in comparison to other principles. There was a sex difference favoring girls, 
girls more likely to perform better in counting tasks than boys. 
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Argumentations can be useful to produce mathematical proofs having important role in mathematics and 
also mathematics education (Pedemonte, 2007). In mathematics education, link between argumentation 
and proof is often emphasized since argumentations as a kind of reasoning and social behavior encouraging 
logical discourse and enhancing production of conjectures might promote construction of proofs 
Pedemonte, 2007; Reid & Knipping, 2010). In this respect, in mathematics education, there have been 
research investigating argumentations, proofs or both of them together. Previous research in the literature 
show that argumentation activities encourages and facilitates proof production processes (Boero et al., 
1996; Garuti et al., 1996; Mariotti, 2001). In this respect, the current qualitative research focused on the link 
between argumentation and proof. Therefore, the purpose of the study was to examine the effect of 
argumentations on preservice middle school mathematics teachers’ (PMSMT) proofs. Their proof levels were 
examined based on the study of Balacheff (1988). Balacheff (1988) focus on students’ proof levels by 
separating them into three groups. These groups are sorted from the lowest level to highest level; pragmatic 
proof, intellectual proof and demonstration proof. In pragmatics proof level, proofs are produced using 
examples and particular cases. In intellectual proof level, proofs are based on formulization systems and 
processes. In the last level, demonstration proof level, proofs are formed relating theorems and knowledge 
generally accepted as true in mathematics. The sample of the study was composed of 20 junior PMSMT. In 
the data collection process, the PMSMT firstly worked on some problems about proofs of circles individually. 
Then, they participated in whole class discussions and formed argumentations related to proofs of circles 
explained in the problems. Afterwards, the PMSMT’s proof levels determined based on proofs produced in 
worksheets and through argumentations were compared. The qualitative data have being analyzed by 
Toulmin’s argumentation model and Balacheff’s proof levels. The results obtained through data analysis 
process and implications based on them will be stated.  
Balacheff, N. (1988). Une étude des processus de preuve en mathématiques chez les élèves de Collège, Thèse 
d’état. Grenoble: Université Joseph Fourier. 
Boero, P., Garuti, R., & Mariotti, M. A. (1996). Some dynamic mental processes underlying producing and 
proving conjectures. Proceedings of the 20th conference of the international group for the psychology of 
mathematics education PME-XX, vol. 2, (pp. 121–128). Valencia. 
Garuti, R., Boero, P., Lemut, E., & Mariotti, M. A. (1996). Challenging the traditional school approach to 
theorems. Proceedings of the international group for the psychology of mathematics education PME-XX, vol. 
2, (pp. 113–120). Valencia. 
Mariotti, M. A. (2001). Introduction to proof : The mediation of a dynamic software environment. 
Educational studies in mathematics, 44 ( 1 & 2), 25–53. Dordrecht, The Netherlands: Kluwer (special issue). 
Pedemonte, B. (2007). How can the relationship between argumentation and proof be analysed? 
Educational Studies in Mathematics, 66(1), 23-41. 
Reid, D. A., & Knipping, C. (2010). Proof in mathematics education. Sense Publishers: Rotterdam, Boston, 
Taipei. 
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In his 1976 book, Proofs and Refutations, Lakatos presents a collection of case studies to illustrate methods 
of mathematical discovery in the history of mathematics. These methods are reframed in many ways that 
make them more amenable for use as a framework for research on learning and teaching mathematics.  
In this study, we analyse a case study of seven students working together on the polygons and the sum of 
their interior angles. Students were asked to produce conjectures and to validate them within the dynamic 
mathematics environment GeoGebra. Our study illustrates the process of the evolution and refinement over 
time of a definition and/or a proof and also shows the opportunities for Lakatos' discovery strategy in terms 
of learning mathematics. 
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This study examines the argumentation process during small group discussion on problem solving questions 
of seventh grade students in Bristol, United Kingdom. The purpose of this research is to analyse the 
continuity between their process in expressing some ideas and reasons when solving problems and the 
obtained solutions. By using the Toulmin’s model of argumentation to investigate the cognitive unity, the 
main results show that cognitive unity does not always appear in every kind of problem solving question. 
However, it does not necessarily mean that students failed in solving problem. Although cognitive unity could 
not be identified in all sorts of problem solving questions, this study found that students demonstrated their 
problem solving’s steps throughout Polya’s problem solving framework. 
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Escalation of problems in the education system and failure to achieve desired level of success in education 
has led to the emergence of the need for a new educational approach. The up to date curricula and programs 
for photonic education has many negative and positive consequences of program outcomes on economic 
indicators. The sustainable education covers an infrastructural education policy that allows students to 
reinforce theory with field practice with non-rote based learning model. The impact of the required learning 
models on students motivation is discussed in this research. Required subjects should take place in 
curriculms in the field of photonics for the sustainable education. Curriculums designed for students that 
covers required subjects that prepare them to be main and intermediate staff in the field of photonics has 
great importance in terms of sustainability. This study provides information on the advantages and 
disadvantages of verstaile education on students and expose the curriculums designed for students that 
covers required subjects in field of photonics will reveal the dominant contribution to the training of 
personnel to work fully mastered in this field. 
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People use some part of their brains more effectively and this situation is called as brain dominance 
(Hermann, 1999). The people who have the left hemispheric dominance solve the problems by partitioning, 
writing equation, and using oral and logic explanations; oppositely, the people who have the right 
hemispheric dominance prefer focusing the whole, drawing diagram and using visuals during problem 
solving. On the other hand, the left hemisphere and the right hemisphere must work cooperatively and 
equally in order to make brain achieve the highest capacity (Boydak, 2004; Caine & Caine, 1999; Davis, Hersh 
& Marchisotto, 2012). 
Purpose of this study is to investigate whether a training including only non-routine problems affects their 
brain hemispheric dominance of 7th grade students. 
In this study, which has an experimental group consisting 21 seventh graders, one sample experimental 
design was used. Firstly, the brain hemisphericity inventory was applied to students to find out their brain 
hemispheric dominance. Then a problem solving training was implemented to experimental group over 
eighteen lesson hours. 80 mathematical non-routine problems were used during the implementation. After 
the implementation, the brain hemisphericity inventory was applied to students again. 
As a result, a training including non-routine problem solving has a significant effect on the brain dominance 
of 7th grade students. On the contrary to decrease in the number of students having left brain dominance, 
there is a sudden increase in the number of students having right brain dominance and a slight increase in 
the number of students having equal brain dominance. In fact, a major part of 7th grade students having left 
brain dominance shows right brain dominance after problem solving training. It is suggested that the 
importance given to problem solving should be increased in order to stimulate students’ both brain 
hemispheres and to increase the students’ use hemispheres equally. 
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The purpose of this study is to investigate the effect of STEM-5E learning cycle intervention (AM-STEM Kids 
module) in fostering noble values among elementary school children. The elements of noble values consists 
of: (i) being thankful to God, (ii) being cooperative, (iii) thinking rationally, (iv) appreciating the contribution 
of science and technology, and (v) being fair and just. This study employed quasi-experimental with non-
equivalent pretest and posttest control group design. A total of 119 fifth-grade children from two schools 
were selected as respondents and each of the school was treated as treatment and control group. The 
treatment group using AM-STEM Kids module while the control group experienced conventional inqury 
teaching approach. Questionnaires were used to examine the perception of noble values by the children 
before and after the designed learning activities. MANOVA repeated measure and paired sample t-test were 
used to identify the effect and the existence of significant changes in the children’s noble values between 
treatment and control group. The finding of the study revealed that there was a significant changes in the 
mean score for treatment and control group in term of appreciating the contribution of science and 
technology, and being fair and just. Data also shows the effect size of treatment group is higher as compared 
to the control group. The result of this study conclude that, AM-STEM Kids module is effective in fostering 
children’s noble values and hence could be use as teaching resources in fostering noble values in science 
classroom. 
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Effect of traditional methods in numbers learning domain on academic achievement has not been 
conclusively studied by researchers yet. On the other hand, it is claimed that almost all experimental 
designed studies aiming to determine the effect of “modern” teaching methods, have utilized traditional 
methods in their control group. While there are some review studies within the literature, for experimental 
groups’ effects on academic achievement, no review studies on control groups’ effect have been detected 
so far. Consequently, our aim is to systematically review the studies’ control group findings on traditional 
methods in experimental researches.  
The purpose of this meta-analysis study is to calculate the overall effect of traditional methods in Numbers 
Learning Domain (NLD) on academic achievement. With this in mind, data was collected from the master 
and doctoral theses submitted in Turkey, to indirectly answer the following research question: “Does 
traditional methods in NLD effect students’ academic achievement?” 
A meta-analysis aims to compare and combine the findings from various independent studies on a subject 
and determine their overall effect. Data sources of the study are studies giving pretest and posttest values 
for their control groups from the studies with pretest and posttest experimental and control group designs 
on NLD. 
Included studies were retrieved from Advanced Thesis Search Database of The Board of Higher Education 
(YÖK), using keywords search “number”, “mathematics” and “control” (both in Turkish and in English). The 
theses on NLD and using middle school (5th to 8th grades) as the sample were included into the meta-
analysis considering the inclusion criteria. So far, first results indicate that there is a statistically significant 
positive and large effect in favour of posttest.  
The analysis process of the study and report writing is still continuing. If proceeding is accepted for 
presentation, full text of the study will be submitted and shared with participants of the congress. 
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Developing students’ graph comprehension has become an important task of mathematics and statistics 
educators (Shaughnessy, 2007). Levels of graph comprehension (Curcio, 1987) has been used to study 
student’s processes by mathematics and statistics educators (Friel, Curcio & Bright, 2001). This graph 
comprehension levels are reading the data, reading between the data and reading beyond the data. Reading 
the data include literating data from a graph. In this level there is no interpretation. Reading between the 
data involves comparing, interpolating, interpreting or integrating data in the graph. Reading beyond the 
data requires making future predictions. In this level reader making inference which is made based on 
information in the reader’s mind. Another important element of graphing skill is “construction of graph” 
which includes choosing, labelling axes, deciding units and tracing out points (Leinhardt, Zaslavsky & Stein, 
1990). NCTM (2001) and MoNE (Ministry of National Education) (2013) recommends, each grade level to be 
given an importance on data analysis within mathematics curriculum. Therefore this study investigated 
students comprehension and construction abilities of different graph types. In addition students’ views and 
evaluations of this process was examined. 
There were 20 eighth grade students in middle school located in Turkey. Purposeful sampling (Patton, 2015) 
was used to identify these students that had low, middle and high success level. Because this study was 
aimed to determine how all of level influenced, this process. Their responses were coded according to Curcio 
(1989) data comprehension level and construction of graph ability. This was a qualitative research study. 
Data were collected by statistics tasks which include a bar, circle and line graph, students’ reflection papers 
and classroom discussions. The tasks were produced based on Curcio’s (1989) data comprehension activities 
and experts opinions. 
Findings showed that when students construct any kind of graph, there were some problems with this 
process. They were more successful reading the data than reading between the data and reading beyond 
the data. One of the findings of this study is that students’ have a lack of knowledge in reading between and 
beyond the data. Furthermore, students’ graph comprehension are discussed and some recommendations 
are suggested. 
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The study was aimed to define the elementary students’ views about their environments by drawing-writing 
technique. Participants contained ninety 6-8 grade students studied in a private high school in İstanbul in 
the fall semester of 2011-2012 academic years. In the study qualitative research approach was used. 
Drawing-writing survey was used as data collecting tool. Data were analyzed by using descriptive and content 
analysis techniques. Study results revelaed that the students’ explanations and drawings about environment 
were supported each other. 
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This study aims to reveal the ethical issues in engineering education in Iran. Basically, academic ethics seem 
to be highly impacted by different factors in universities. In this study the researchers tried to discover those 
ethical issues that were perceived by the lecturers and students. The data were collected through the 
interviews and Delphi-Analytic Hierarchy Process technique was applied to analyze the data. The samples of 
the study were selected from those engineers that recently they were graduated from different Iranian 
universities and some lecturers. The results show that priority of ethical issues which were perceived by the 
students is different from the lecturers. 
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Nowadays interactive education is becoming widespread by using smartboards and pad computers. In 
addition it is observed that by mathematical games and game assisted teaching, the attitude and success 
level towards mathematics is increasing day by day. Accordingly, especially in digital platforms, as in many 
disciplines, many games are recently being developed also in Mathematics and the children are enabled to 
play. However, considering that these games are not only fun aimed and they have educational aspects, 
these kinds of games should have some specific characteristics. In this study, the android and web 
applications in Edshelf and PlayStore that can be used in mathematics education were evaluated according 
to various criteria. 
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The purpose of this study is to develop a valid and reliable instrument for measuring prospective biology 
teachers' self efficacy beliefs about teaching evolution. The research was conducted on a study group 
consisted of 212 prospective biology teachers studying in an urban university in 2015-2016 school year. 
Evidence for content validity is established through literature review of related content and expert opinions. 
Exploratory Factor Analysis (EFA) is performed in order to establish the scale's construct validity. As a result 
of EFA, a 11-item and a two-factor structure model that explains 57.9% of the total variance is obtained. The 
emerging factors were called as “self efficacy of general content knowledge of evolution” and “self-efficacy 
of of teaching evolution”. The scale's reliability coefficient and item-total correlations are calculated. 
Cronbach alpha coefficient of the scale is 0,87. Internal consistency coefficients for the sub-scales varied 
between 0,81 and 0,83 and found to be within admissible limits. In light of these results, it could be argued 
that the scale is reliable and valid instrument and can be used in identifiying prospective biology teachers’ 
self efficacy beliefs about teaching evolution. 
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The purpose of the environmental education is to educate individuals as environment friendly persons who 
are sensitive to their environments and who have positive attitudes and behaviors towards environmental 
issues. Hence, it would be very beneficial to determine the factors which affect the attitudes of the students 
on the environmental issues. The aim of this study was to examine the relationship between high school 
students’ emotional intelligence, logical and intuitive thinking skills and attitudes towards environment. The 
study sample consists of 994 students enrolled in high schools in downtown Ankara. To determine the 
students' logical and intuitive thinking styles, the "Logical/ Intuitive Thinking Scale" developed by Pacini and 
Epstein (1999) and adapted by Turk (2077). In order to determine student’s EQ levels, Emotional Intelligence 
Scale developed originally by Schutte et. al. (1998), which was later modified by Austin et.al. (2004) and 
translated into Turkish by Gocet (2006), was administered. The final assesment tool that was used in the 
study was the “Environmental Attitude Scale” developed by Unal (2010). The analysis concluded that there 
were positively significant relationships between student’s scores at the three assessment tools. 
 
Keywords: Environmental Education, Environmental Attitude, Emotional Intelligence, Logical/ Intuitive 
Thinking. 
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Integration of educational technology in science teaching has become an important issue. Therefore, 
considerable interest has surfaced in using the notion of Technological Pedagogical Content Knowledge 
(TPCK) as a framework for the teacher knowledge required for effective technology integration. The TPCK 
framework describes how teachers’ understandings of technology, pedagogy, and content can interact with 
one another to produce effective discipline-based teaching with educational technologies. TPCK consists of 
the following components: Content Knowledge (CK), Pedagogical Knowledge (PK), Technological Knowledge 
(TK), Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK) and Technological 
Pedagogical Knowledge (TPK). The purposes of this research were to determine pre-service physics teachers’ 
TPCK while they were using calculator based laboratory (CBL) in their teaching practices and to identify which 
components had the most influence on their TPCK. Both quantitative and qualitative data including 
inventories, observation forms and interview protocols were collected to measure the participants’ 
qualifications in each component. Their TPCK were determined by examining their lesson plans, by observing 
their teaching practices, and by interviewing them after their teaching. Findings showed that a half of the 
pre-service physics teachers’ had sophisticated TPCK while 30% of the participants’ TPCK was in good level. 
Results also presented that both the participants’ technology awareness and their thoughts about using 
effective technology in class had significant high positive relationships with their TPCK. Moreover, there was 
a significant high positive correlation between their educational philosophy and TPCK. High correlations 
were also found between the pre-service teachers’ thoughts about teaching and TPCK and between their 
lesson plans and TPCK. These results reached the conclusion that PK, TPK, and PCK are the components that 
have high influence on TPCK. This study suggests that teacher education programs should focus on improving 
teacher candidates’ pedagogy, technological pedagogy and pedagogical content knowledge to gain progress 
in advancing their TPCK. 
 
Keywords: Tpck, Teacher Education, Physics 
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Teachers should know how to teach a specific subject, how to present and respond to particular students 
and how to use materials and tasks in curriculum (Kılıç, 2011). It refers to pedagogical content knowledge 
and it has important effects on teachers’ planning, teaching, classroom actions (Van Driel, Verloop, & De 
Vos, 1998), students’ learning (Carpenter, Fennema, Peterson, & Carey, 1988) and qualified instruction (Park 
& Oliver, 2008). Shulman (1987) describes this concept as a combination of content and pedagogical 
knowledge because it involves to know how to teach a particular subject matter. However, teachers also 
need to have knowledge about students and curriculum for providing effective teaching and learning (An, 
Kulm, & Wu, 2004). Therefore, these are accepted as essential components of PCK in many studies. Besides, 
these components are useful for examining knowledge of teachers and preservice teachers since it serves 
as a map to interpret the information (Friedrichsen, 2008). In this direction, the purpose of this study is to 
present the nature of preservice middle school mathematics teachers’ pedagogical content knowledge as 
emerged from the process of planning a lesson regarding the subject of perimeter in fifth grades. Case study, 
one of the qualitative research designs, was used to gain an in-depth understanding of the situation. Four 
senior preservice teachers participated in the study and the data were obtained from the video recordings 
of planning the lesson. The transcripts of the videos were analyzed through content analysis method. 
Pedagogical content knowledge of preservice teachers was examined based on its essential components 
which are knowledge of subject matter, knowledge of pedagogy, knowledge of students and knowledge of 
curriculum. The results obtained through data analysis process and implications based on them will be 
stated.  
An, S., Kulm, G., & Wu, Z. (2004). The pedagogical content knowledge of middle school mathematics teachers 
in China and the U.S. Journal of Mathematics Teacher Education, 7, 145–172. 
Carpenter, T., Fennema, E., Peterson, P., & Carey, D. (1988). Teachers’ pedagogical content knowledge of 
students’ problem-solving I elementary arithmetic. Journal for Research in Mathematics Education, 19, 385–
401. 
Friedrichsen, P. M., (2008). A conversation with Sandra Abell: Science teacher learning. Eurasia Journal of 
Mathematics, Science and Technology Education, 4(1), 71-79. 
Kılıç, H. (2011). Preservice Secondary Mathematics Teachers' Knowledge of Students. Online Submission, 
2(2), 17-35. 
Park, S., & Oliver, J. S. (2008). National Board Certification (NBC) as a catalyst for teachers' learning about 
teaching: The effects of the NBC process on candidate teachers' PCK development. Journal of Research in 
Science Teaching, 45(7), 812-834. 
Shulman, L. S. (1987). Knowledge and teaching: Foundations of the new reform. Harvard Educational Review, 
57, 1–22. 
Van Driel, J.H., Verloop, N., & De Vos, W. (1998). Developing science teachers’ pedagogical content 
knowledge. Journal of Research in Science Teaching, 35, 673–695. 
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Understanding chemical bonding and the particulate nature of structures are fundamental to success in 
chemistry. Although a number of alternative conceptions related to covalent and ionic bonding have been 
described in the literature, there are very few studies investigate students’ understanding metallic bonding. 
Besides, students often have considerable difficulty in using atomic/molecular level models of matter to 
explain the properties of substances. Metallic bonding and properties of metals place in the secondary 
school curriculum of many countries. For this reason to investigate high school students’ conceptions about 
metallic bonding and properties of metals is important. A diagnostic instrument titled “iron” was designed 
to test out student understanding of the basic notion of metallic bonding and the relation between the 
properties of particles and bulk properties by Taber (2002). In the present study, a translated version of the 
true/false diagnostic instrument which contains 20 questions was administered to 942 students who are 
attending at 10th grades (374 students), 11th grade (333 students), and 12th grade (235 students) from 
different secondary schools. At the end of the study, it was found that the students had the octet rule 
alternative framework. They apply the full outer shells explanatory principle to explain metallic structure. It 
was concluded that students have alternative conceptions about the relationship between the properties of 
metal atoms and the properties of the metallic structure. For example, most of the students think “iron 
conducts electricity because iron atoms are electrical conductors” and “the reason iron rusts is that iron 
atoms will rust if exposed to damp air”. 
Taber, K. S. (2002). Chemical misconceptions- prevention, diagnosis and cure, Volume II: classroom 
resources. London: The Royal Society of Chemistry. 
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The difficulties in the field of geometry which is one of the basic learning areas of mathematics are discussed 
in studies. It is believed that a number of difficulties may arise from the mathematical language used. The 
mathematical language used correctly in the lines and angles subject considered as one of the fundamental 
topics of geometry is thought to contribute positively to the teaching of the following subjects. In this 
context, it is aimed to investigate the level of mathematical language use of the 7th grade students in the 
lines and angles subject. Participants of the study are 199 seventh-grade students studying at five different 
schools. Data collection tools are an achievement test developed for students to determine the levels of 
mathematical language usage in the lines and angles subject and mathematical language scale aiming to 
determine the students' attitudes towards mathematical language usage. The results from the analysis of 
the data showed that the students' level of mathematical language use was generally moderate, did not 
differ according to gender, and there was a positive correlation with academic achievement. It was 
determined that there was a positive relation between the mathematical language usage levels and the 
problem formation, concept formation and transformation to shape which were the dimensions of the 
mathematical language scale. 
 
Keywords: Mathematical Language, Line, Angle, Geometry, Seventh Grade 
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In this stduy, the situation of the addiction to the internet of the students who continue their education 
primary schools has been examined by several variables. The students who cantinue their education year of 
2016-2017 in in Malatya, Yeşilyurt primary schools universe of the study. The model of research is relational 
screening model. In order to determine the levels of addiction to the internet of the students, the Internet 
Addiction Scale which was developed by Günüç (2009) was used in the research. Results and conclusion will 
be given in the full text. 
 
Keywords: Internet, Internet Addiction, Addiction 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

93 

EXAMINING PHYSICS EXPERIMENT REPORTS OF PRE-SERVICE SCIENCE TEACHERS AND 
DETERMINING THEIR POINT OF VIEW ABOUT EXPERIMENT REPORTS 

 
Ümmü Gülsüm Durukan 

Giresun University 
  

Funda Hasançebi 
Giresun University 

 
The most important advantage of science courses compared to other courses is; in these courses, theoretical 
knowledge can be converted into practical knowledge through laboratories. In this respect, laboratories in 
which practices are realized, are an integral part of science education. Especially it is known that teaching by 
laboratory activities is effective not only in solving the difficulties encountered by the students but also in 
closely monitoring the development process of the students. The experimenting process provides students 
the opportunity to acquire concrete experiences in terms of both learning science concepts and the 
application of the information access process. As laboratory method is very important in teaching science, it 
is the responsibility of science teachers to use this method, to design and implement activities / experiments. 
In this context, teachers can use the prepared laboratory books and also they should be able to carry out the 
laboratory studies by designing the activities themselves when necessary and reach the aims of scientific 
experiments. In this context, it is expected that the pre-service science teachers (PSTs) should educate 
themselves about on laboratory courses and experiments so that they will be able to design, conduct and 
guide their own experiments in their lessons. The aim of this study is to examine the reports prepared by 
the PSTs for the experiments on direct current during General Physics II Laboratory course and to reveal the 
attitudes of the PSTs towards report preparation process and the course itself (physics laboratory). This study 
is carried out the case-study method. The study group is composed of 76 pre-service science teachers. A 
total of 346 reports prepared by the PSTs for these experiments during the study were analyzed by document 
analysis. By using a form prepared by the researchers, the data that reveal the PSTs’ viewpoints of the report 
preparation process have been obtained and these data were analyzed by content analysis. The 'Physics 
Laboratory Attitude Scale' developed by Tanrıverdi and Demirbaş (2012) was used to reveal the attitudes of 
the PSTs towards the physics laboratory course. The analysis of the obtained data still continues. The primary 
findings obtained from the analysis of the reports demonstrate that the PSTs have difficulty in preparing the 
theoretical knowledge about the experiment, performing calculations based on the data and drawing 
graphs. 
 
Keywords: General Physics Ii Laboratory, Direct Current Experiments, Pre-service Science Teacher, 
Experiment Report. 
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This research has been carried out with the aim of showing the effects of evaluating letters and posters 
works in writing for learning by teacher candidates on academic successes of teacher candidates in science 
education, comparing letter and poster preparation skills and determining whether or not there are any links 
between letter and poster works and academic achievement. Quantitative research method has been 
preferred and pretest-posttest quasi-experimental design has been used in the research. The research has 
been conducted with 84 teacher candidates from the class of General Physics Laboratory –I at Atatürk 
University, in fall semester of 2016-2017 education year. 20 of the teacher candidates make up experimental 
group 1 in which they have prepared letters in writing for learning and 23 of them make up experimental 
group 2 in which they have prepared posters and 18 of them make up experimental group 3 in which they 
have written classical experiment report as well as evaluating the letters and posters and 23 of the 
candidates make the control group in which they have only written classical experiment report. As data 
collecting tool, prior knowledge test and academic achievement test have been used. In order to analyze the 
data, descriptive statistics, single factor ANOVA, independent samples, t-test and correlation analysis have 
been used. It has been revealed that there is no significant difference between preliminary knowledge levels 
of the candidates. At the end of the practicing, a significant difference between the academic achievements 
of teacher candidates have been seen it has been shown that this significant difference has been in favor of 
letter group between letter-poster and letter-classical experiment groups. It is also concluded that there is 
no significant difference between the skills of teacher candidates in preparing letters and posters. In 
addition, there is no statistically significant relation between the points of writing for learning-academic 
achievement, letters preparing skills- academic achievement and poster preparing skills- academic 
achievement. 

Keywords: Writing To Learn, Preparing Poster, Writing Letter, Science Education 
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The study aims to find out the effects of Napier’s Bones Material on visually-impaired and Math-learning 
disabled students for learning multiplication and division abilities. Therefore, a semi-experimental study was 
designed to see how much that material could contribute to students’ operation ease.  
Napier’s Bones is the first practical calculator in the world designed by John Napier. Mathematical operations 
like multiplication, division and extraction, even with large numbers, can easily be made with the help of this 
method.  
A semi-experimental pattern for a single group with pre- and post-tests as a quantitative research method 
was used in order to determine on the effect of the material. The reason for preferring such a pattern is that 
students with both visually-impaired and math-learning difficulties are unable to answer the questions in 
existing tests, so a control group was not included in the study. Moreover, a testing was conducted to 
determine the comparison criteria for the experimental group as well as the reliability and equivalence with 
and non-disabled students. As the sample of the study, the experimental group was constituted of 8 visually-
impaired and 3 Math-learning disabled students at 6th grade whereas the comparison group involved 42 
students. When the equivalence of pre- and post-tests are analyzed, it is seen that there is no significant 
difference statistically (t41=0.350, p> 0.05), r= 0.73 (p< 0.01). When the results were examined, it was clear 
that the developed material significantly increased the four-digit numbered multiplication and division skills 
of students with visually-impaired and Math-learning difficulties. Moreover, the results indicate that those 
students are at the same level of accomplishment with normal students by using the material developed. 
This shows that Napier Bones Material has a positive impact on the success of students with visually-
impaired and Math-learning difficulties with large numbers of multiplication and division processes. 
 
Keywords: Napier Bones, Visually-impaired, Dyscalculiac Students 
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The purpose of this study is to examine the self-sufficiency levels of class teacher candidates on teaching the 
topics given in Primary School Mathematics Program according to their grades. For this purpose, a 
questionnaire was applied to 350 students who were attending to two state universities in 2015 - 2016 
Academic year. 17,4% of the participants were 1st graders; 28,9% were 2nd graders; 45,4% were 3rd graders; 
and 8,3% were 4th graders. The literature review method was used in the study. the data obtained as a result 
of the questionnaire application was analyzed by using SPSS 22.0 program. The reliability analysis was made 
for the self-sufficiency level on teaching mathematics topics scale and the Cronbach’s Alfa value was 
computed as 0,976; therefore, it is possible to claim that the scale is reliable according to Alpha criterion. 
The issue of whether the participants feeling ready to teach the mathematics topics varied according to 
grades was tested with One-Way Variance Analysis. As a result of the paired comparisons made with LSD 
test, the following results were achieved about the source of the difference:  
  
• The readiness level of the participants who were at the 1st grade was higher than those at 2nd and 3rd 
grades on natural numbers, addition, subtraction, multiplication, addition with fractions.  
• The readiness level of the participants who were at the 1st grade was higher than those at 3rd grades on 
division and subtraction with fractions, and their readiness level on circles was lower.  
• The readiness level of the participants who were at the 1st and 4h grades was higher than those at 2nd 
and 3rd grades on fractions.  
• The readiness level of the participants who were at the 2nd grade was higher than those at 1st and 3rd 
grades on spatial relations.  
• The readiness level of the participants who were at the 1st grade was lower than those at 3rd and 4th 
grades on geometric objects, equation and our money topics.  
• The readiness level of the participants who were at the 3rd grade was higher than those at 1st and 2nd 
grades on measuring time.  
• The readiness level of the participants who were at the 1st and 2nd grades grade was lower than those at 
3rd and 4th grades on ornamentation, measuring the liquids, and weighing.  
It was recommended that the variety of the mathematics classes taught at class teachers department at 
education faculties is increased, and made to comply with the primary school program. 
 
Keywords: Class Teachers, Mathematics Sufficiency, Grade Level. 
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Our knowledge base on the education of STEM (or STEM Education) emphasizes a need for professional 
development of teachers, despite certain challenges are already well-known by teacher educators. One of 
these major challenges is the lack of solid evidence on how teachers should be educated to integrate STEM 
subjects. STEM: Integrated Teaching Framework provides teacher education researchers with a well-
rounded baseline for designing and evaluating professional development programs. The present study, 
which is grounded in this framework, investigates how teachers perceive and act upon integrated teaching 
at the beginning of a year-long professional development program. The participants of this program are 
middle and high school mathematics and science teachers (N = 171) who are asked to design their own 
lessons after the first cycle of the PD program. Data are collected at this stage with a survey of open-ended 
questions to which teachers responded after their first implementation cycle. Data are qualitatively analyzed 
within the naturalistic inquiry. The preliminary findings indicate that teachers report a discomfort for not 
being able to fully implement what they learned during the first cycle of the PD program. Several teachers 
attribute—as they describe—these negative feelings to external factors. The results of the study have the 
potential to inform teacher educators on the initial challenges of implementing similar PD programs. 
 
Keywords: Stem Education, Teachers' Self-reflection, Integrated Teaching 
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Introduction: Performing the social service professions, to which a profession of nurse includes, is considered 
one of the most stress-inducing jobs. The reason behind this is deep emotional involvement in contact with 
patient followed by responsibility for human health and life. The time dedicated to gaining knowledge and 
practical skills constitutes both a potential stress source for the nursing students and provides them with the 
opportunity to learn how to cope with it.  
Aim of the study: This study aims at assessing the level of stress in difficult situations, differentiating the 
methods of stress coping and difficult situations for the nursing studies in the course of practical training. 
Material and method: 110 first-year students of intramural studies at the Nursing Faculty, State Higher 
Vocational School in Tarnów (southern Poland) were surveyed using the research tools include the author's 
survey questionnaire, Perceived Stress Scale, Inventory to Measure Coping Strategies with Stress. 
Differences between variables were verified using the chi-square (χ2) independence test and Mann - 
Whitney test. The adopted significance level was α=0.05.  
Results: During the first practical training, the nursing students struggled with multiple difficult situation (and 
perceived moderate and high stress and their attempts to cope with stress were diversified. Increase in stress 
level was accompanied by higher frequency of stresscopying strategies by avoidance behaviours (χ2=7.59; 
p=0.02). Students in difficult situations have more frequently applied coping strategies involving focusing on 
the issue of concern rather than emotion-based strategies.  
Conclusions: One should develop active methods of coping with stress and difficult situations with the 
nursing students, including in particular these manifesting helplessness and avoidance behaviours. 
 
Keywords: Stress, Coping, Student, Clinical Practice 
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In the twenty-first century, model and modeling approaches that support the high-level thinking skills are 
increasingly important in mathematics education. These skills needed at all levels of students’ school life are 
constantly emphasized by the majority of the educators, which they need to be developed. Model Eliciting 
Activities (MEAs) in mathematics teaching can be an important tool in the development of such skills because 
MEAs enable students to analyze mathematical real-life situations and create their own mathematical 
models. In addition we also see how well-prepared students are to such problems in their life. In open-ended 
problem situations, MEAs allow students to produce different solutions using cognitive and meta-cognitive 
skills, develop collaborative skills as they are applied to groups, and helps to establish interdisciplinary 
relationships. On the other hand, when mathematics literacy on PISA-2015 exam results is examined, the 
proportion of students who are at level 5 and above (upper level of competence) decreases according to 
PISA 2012. The percentage of students who are at high level (5. and 6. level) in PISA 2015 is 10,7% in OECD, 
8,2% in all countries and 2,01% in Turkey. In order to correct this situation and reach the targeted success, 
we must introduce the students to modeling activities from their early ages and to educate them as 
individuals with high-level thinking skills. Therefore, the aim of this study is to reveal the thinking processes 
of the first-year-middle school students with the help of modeling activities and to identify the difficulties 
they face in the process. 
This qualitative research was conducted during the 2016-2017 academic year, in a middle school in a large 
city along the Black Sea Region of Turkey. Participants were the first-year students in a state school. 
Researchers were involved in classroom observations by participating in mathematics courses of the first-
year students who did not have modeling experience before and were constantly interacting with them. 
After that three students among them were selected as a focus group using criterion sampling technique. 
They then were given the TAXI POBLEM and asked to work on this problem. They were video-taped while 
they were working on the problem. Mathematical thoughts and written responses of the students were 
analyzed using descriptive analysis method. The preliminary findings of the study showed that students tried 
to transfer the problem to everyday life during the course of the activity, in that way they generated ideas, 
tested the solutions they have found and paid attention to the generalization of the model they elicited. On 
the other hand, the students had difficulty to understand the problem at the beginning of the process. 
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This research was conducted to determine the opinions of geography teacher candidates for GEMS (Great 
Explorations in Math and Science) based learning activities based on interdisciplinary approach in Geography 
teaching. In this research carried out by the qualitative research approach, the case study was used. The 
research was carried out within the scope of "Special Teaching Methods". Firstly, the researchers introduced 
original GEMS-based activities to teacher candidates and shared different examples. Subsequently, 
prospective teachers were separated into groups and provided their own GEMS to guide their researchers. 
At the end of the process, the exhibits were provided by introducing the GEMS of the groups. GEMS-based 
teaching activities development processes and products were evaluated by the teacher candidates filling the 
"Group Study Evaluation Form" developed by the researcher. These forms were subjected to content 
analysis and findings were obtained. 
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Gender bias in mathematics classrooms can influence male and female learners’ development of attitude 
and values. The purpose of this research study is to examine the extent of gender bias manifestations in 
mathematics classrooms of grades five and six in Nigeria based on teacher-student interactions and 
mathematics textbooks. Documentations and observations were used to determine the extent of gender 
bias in mathematics classrooms. Interviews questions developed to perceived views of teacher about gender 
bias manifestation in mathematics classrooms based on teacher-student interactions and mathematics 
textbooks which they are using. The findings revealed that female and male teachers directed interaction 
more towards males than female students in mathematics classroom in terms of praise, acceptance and 
remediation. The results further show that, there is significant difference between male and female 
characters in the mathematics textbooks, and also there is significant difference between male and female 
characters on traditional occupations in mathematics textbooks. The paper consider the implication of these 
findings for pre-service and in-career teacher education. 
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Gender bias in mathematics classrooms can influence male and female learners’ development of attitude 
and values. The purpose of this research study is to examine the extent of gender bias manifestations in 
mathematics classrooms of grades five and six in Nigeria based on teacher-student interactions and 
mathematics textbooks. Documentations and observations were used to determine the extent of gender 
bias in mathematics classrooms. Interviews questions developed to perceived views of teacher about gender 
bias manifestation in mathematics classrooms based on teacher-student interactions and mathematics 
textbooks which they are using. The findings revealed that female and male teachers directed interaction 
more towards males than female students in mathematics classroom in terms of praise, acceptance and 
remediation. The results further show that, there is significant difference between male and female 
characters in the mathematics textbooks, and also there is significant difference between male and female 
characters on traditional occupations in mathematics textbooks. The paper consider the implication of these 
findings for pre-service and in-career teacher education. 
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PISA is an international exam which aims to assess whether 15-year-old students are able to convert their 
academic outcomes into solving daily life issues as well as analyzing high level cognitive skills. PISA evaluates 
the outcomes through item-based skills classification constituted of IRT technique with the help of the 
samples gathered from each participant country. Skill classification is a grouping process which helps to 
interpret the proficiency of students at different points in accordance with the ranges described for each 
level. For the Math proficiency level of classes gathered by this process increasing from 1 to 6 hierarchically; 
the ability to give the correct answer at Level 1 only when all related information is presented and questions 
are clearly explained is recognized, whereas it is more frequent to recognize the correct answer at Level 6 in 
which high level cognitive skills are used, necessary knowledge is organized and interpreted to solve the 
problem. Of all the OECD countries, 15.8% of China and 10% of Japan are at Level 1, which is 52% for Turkey.  
An experimental study is being pursued in an attempt to enhance the Maths literacy success of 6th grades 
by increasing the number of implementations in large-scale international exams with Tubitak Research 
Project numbered 115K531. About 3200 students are implemented within the project as a longitudinal 
study. The equivalence of the tests to that of PISA has been assured. At this point, the study aims to 
determine whether the classifications made for PISA Turkey similarly range also in the younger age group, 
as well as aiming to find out whether the origin of the distinction between Turkey and other OECD countries 
in the higher levels begins at an earlier age.  
In Izmir province, 6th grade students who were determined randomly by the stratification method were 
subjected to tests that required multiple levels of thinking and represented 6th grade Maths subjects such 
as multiple choice, true-false and open-ended. Plausible scores appropriate for PISA procedures and the cut 
points determined by using those scores and PISA standards were designated and Proficiency levels were 
reached. The proficiency levels of 6th grade students in the sample were specified with the help of this 
method. When the results of the study are analyzed in detail, it is clearly seen that the percentages described 
in the PISA 2015 Report show a similar distribution across the classroom. 
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GUIDELINES FOR TRAINING OF PRACTICAL SKILLS IN MEDICINE 
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Active techniques in the course of training of students on clinical departments, in particularly, are used by 
teachers on a practical training on such subject matters, as: "Proctology" and "Rheumatology", where future 
doctors used creative situational tasks, enter dialogue with the teachers on occupations through system of 
questions as teacher to the student, and the student to the teacher that allows to turn the one who studies 
in "subject" of process of training.  
 It is required to notice that practical occupation is a form of educational occupation where the teacher to 
carry out realization of detailed consideration by students of separate theoretical provisions of a concrete 
subject matter, and also forms ability and skills of their practical appendix by individual performance by the 
student of the corresponding prepared tasks.  
 Besides, practical occupation in the course of training of the student is considered in department as his 
concrete intellectual activity irrespective of the contents and subject of a situational task as any its decision 
demands from future doctor of application acquired theoretical to a creativity basis in performance of 
practical work. 

Keywords: Guidelines, Practical Skills, Medicine 
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HIGH SCHOOL STUDENTS’ ARGUMENTATION PROCESS IN PROBABILITY 
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The purpose of this study is to investigate high school students’ argumentation process in probability 
questions regarding misconceptions. The review of the related literature presented that probability is a 
concept in which students at different levels have misconceptions (Fischbein & Schnarch, 1997; Konold, 
1991; Mut, 2003; Tversky & Kahneman, 1974). To investigate students’ reasoning regarding misconceptions 
of probability in detail, their argumentation process was focused in the present study.  
The participants were determined as 17 students in the 12th grade of a public high school in the Marmara 
Region by convenience sampling. To collect data, probability questions in the study of Fischbein and 
Schnarch (1997) were adapted and 7 questions were prepared. Moreover, each question was related to a 
particular probability misconception which are representativeness, negative and positive recency effects, 
simple and compound events, the conjunction fallacy, the effect of sample size, availability and the time axis 
fallacy. Pilot study was conducted with one group involving 3 students and questions were revised. In data 
collection, among 17 students, four groups with two students and three groups with three students were 
formed for interviews. The instrument was given to students and they are asked to solve the questions by 
discussing and thinking aloud. In data analysis, Toulmin’s model (1958, 2003) was used. In more detail, 
students’ claims, data, warrants, backings, qualifiers, and rebuttals were identified and then argumentation 
diagrams of them were created.  
The results of the study showed that students’ argumentation diagrams generally involve data, warrant and 
claim in the questions in which all members of the group answered correctly. However, when at least one 
member of the group has the misconception related to the question, their argumentation diagrams generally 
involve qualifier, rebuttal and backing. 
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In this study, we aim to examine the relationship between Turkish students’ science literacy and school-
related variables in PISA 2015 as a part of an extensive research project funded by Artvin Çoruh University. 
PISA is implemented by OECD in a cycle of three years to collect information about science, mathematics 
and reading literacy of 15-year-old students in participating countries. In 2015, PISA was implemented to 
5895 students in 187 schools in Turkey selected through stratified-random sampling. This nested nature of 
the data violates the independence of observation assumption, which should be met in many statistical 
analyses. We use hierarchical linear modeling (HLM) since students are nested in the schools in this sample. 
HLM is a statistical technique yielding a linear model for an outcome variable and a series of multilevel 
predictor variables. In this study, the outcome variable was fixed as students’ science literacy scores while 
the predictor variables were selected from school-level data in PISA 2015. We started with all indices derived 
from various school-level predictors in the initial model. The final model involves five of them, which are 
statistically significant in the initial model: “science specific resources”, “proportion of science teachers by 
all teachers”, “proportion of available computers that are connected to the Internet”, “total number of 
science teachers at school”, and “creative extra-curricular activities”. The final model explains 30.6% of the 
variance in students’ science literacy scores. In conclusion, the improvements in quality and quantity of 
science-related teaching/learning aids, increasing the number of Internet-connected computers which are 
available to the students, implementing more creative extra-curricular activities in the schools may increase 
Turkish students’ science literacy. We will discuss the reasons why science literacy has a positive relationship 
with “proportion of science teachers by all teachers” and a negative relationship with “total number of 
science teachers at school”. 
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We investigate student and school-level factors affecting science literacy in PISA 2015 in a comprehensive 
project funded by Artvin Çoruh University. As a part of this project, we focus on the relationship between 
preschool attendance and science self-efficacy for Turkey, Finland, and Singapore in this study. We chose 
Finland and Singapore since they are two of the top achievers in PISA although they have different 
educational cultures. PISA is a triennial international assessment program on 15-year-old students’ science, 
mathematics and reading literacies to evaluate the education systems in the participating countries. Each 
PISA survey focuses on one of these domains and provides a summary for the others. The major domain in 
PISA 2015 was science literacy. Seventy-two countries or economies, including all OECD countries, 
participated in PISA 2015. The sample of this study includes 5895 students in 187 schools in Turkey, 5882 
students in 168 schools in Finland and 6115 students in 177 schools in Singapore. Since the students are 
clustered in the schools, we calculated intraclass correlation (ICC) to investigate the extent to which the 
nested nature of the data affects science self-efficacy scores. ICCs were found to be .022, .025, and .088 for 
Turkey, Finland, and Singapore respectively. These values are small enough to conclude that we can ignore 
the multilevel nature of the data. The relationship between preschool attendance and science self-efficacy 
is statistically significant for all three countries. Post-hoc analyses show that the largest difference appears 
to be between “students who attended preschool less than a year” and “the ones who attended two years 
or more”. Among these countries, the effect size is the highest for Singapore and the lowest for Turkey. We 
will discuss the possible reasons why the relationship between preschool attendance and science self-
efficacy is weaker in Turkey compared to Finland and Singapore. 
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HOW SIXTH AND SEVENTH GRADE STUDENTS SOLVE NON-ROUTINE PROBLEMS? 

Arda Kerküt 
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The aim of this study is, to determine non- routine problem solving behaviors and strategies of the sixth and 
seventh grade students. Sequential explanatory design was used as a mixed method strategy in this study. 
Participants were 123 students (60 girls and 63 boys) of the sixth and seventh grade students from a state 
school located in the south of Turkey. The students were chosen using purposive sampling technique. A 
problem set consisting of six non-routine problems was used as a data collection tool. The problem set was 
prepared by the researchers according to related literature. The problem set was examined as a pilot study 
to 10 students. The problem set was redesigned according to obtained feedbacks from pilot study. The 
problems in the problem set were chosen so that they can be solved using make a systematic list, guess and 
check, work backward, make a drawing and look for a pattern strategies. The problem set was examined in 
elective mathematics classes. Students have been given enough time for solving problems. Examination 
process was completed in approximately 60 minutes. Clinical interviews were made with 9 students from 
every grade for the purpose of determining students’ non-routine problem solving strategies. Quantitative 
data are analyzing using descriptive statistics techniques and qualitative data are analyzing using qualitative 
research techniques. According to first findings of the quantitative data, make a systematic list strategy is 
the most using problem solving strategy among the other strategies. 

Keywords: Problem Solving, Non-routine Problems, Problem Solving Strategies 
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IDENTIFYING STUDENTS' POSSIBLE SOLUTION STRATEGIES WHILE SOLVING QUESTIONS 
REGARDING THE CONCEPT OF MEAN 
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The purpose of this study was to investigate solution strategies used by seventh grade students regarding 
the concept of mean given in bar graph representations. Participants were 233 seventh grade students from 
two public middle schools in Gelibolu district of Çanakkale. Data were collected via a questionnaire. Students' 
possible solution strategies regarding the concept of mean were identified through item based in-depth 
analysis. The results of the study indicated that students used two different solution strategies to solve 
questions regarding the concept of mean. More specifically, the study indicated that the balance model and 
the average formula were identified as two solution strategies to solve the questions regarding the mean 
concept given in bar graph representations 

Keywords: Mean, Solution Strategies, Bar Graph Representations 
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IMPACT OF THE INTERACTIVE STORYBOOK READING METHOD ON CHILDREN’S SCIENTIFIC 
VOCABULARY ACQUISITION 
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This study aims to review the impact of the interactive storybook reading method on the acquisition of 
scientific vocabulary by children. The study universe comprises 48-72 months children with normal 
development levels, in the nurseries of primary schools of the Ministry of Education, at Ankara province, 
during the education year 2014-2015. The study group is 52 such children chosen by random selection in the 
48-72 months age group at the nurseries of primary schools. 26 children from the study group were included 
in the experiment group, while the remaining 26 constituted the control group. The research employed a 
combined pattern analyzing both quantitative and qualitative data. A "General Information Form" was 
employed to gather general information regarding the children and their families, in addition to the 
"Scientific Vocabulary Acquisition Assessment Form" employed to assess the scientific vocabulary 
acquisition by children. The "Teacher Observation Form", the "Teacher Interview Form" and the "Family 
Interview Form" employed to assess the effectiveness of the "Education Program Supported with Stories 
with Scientific Content". In line with the primary objective of the research, the analysis of the data led to the 
testing of the significance of the difference between the pretest and posttest score averages from "Scientific 
Vocabulary Acquisition Assessment Form", for the experiment group and the control group, using "Mann 
Whitney U test". Wilcoxon test was applied to test the difference between the average scores of the 
experiment and control groups in the pretest and posttest, as well as the difference between the pretest, 
posttest, and follow-up test average scores of the experiment group. In the case of the "Teacher Observation 
Form", the agreement between observers was noted using the Cohen’s kappa factor values. The "Family 
Interview Form" and "Teacher Interview Form" were, on the other hand, assessed through a content 
analysis. In conclusion of the study, a significant difference in favor of the experiment groups was observed 
with respect to average posttest scores of experiment and control groups, following the application of the 
Education Program Supported with Stories with Scientific Content. The comparison of the pretest-posttest 
score averages of the children in the experiment group revealed a significant difference in favor of the 
posttest. The comparison of the follow-up test and posttest score averages for the children in the experiment 
group did not lead to a significant difference while the comparison of the follow-up test and pretest score 
averages revealed a significantly high value in favor of the total for the follow-up test. The concurrence 
among the forms filled out by two observers with reference to the results of the observation and video 
analysis regarding the implementation of the "Education Program Supported with Stories with Scientific 
Content" by the teachers, was assessed to be good/very good concurrence. These results indicate that the 
study may have a fundamental impact on the scientific vocabulary acquisition by children. 

Keywords: Preschool Education, Interactive Storybook Reading, Scientific Vocabulary Acquisition, 
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IMPROVEMENT THE ABILITY OF PRE-SERVICE TEACHERS’ UNDERSTANDING AND USING OF 
EVIDENCE-BASED INFORMATION SOURCES IN SCIENCE TEACHING 

Nail Ilhan 
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Teachers’ knowledge of scientific studies as well as their ability to follow and apply the information given in 
such studies is important for improving the quality of education. Nevertheless, a growing body of research 
has highlighted the unwillingness of teachers for following and benefitting from scientific studies. This study 
aim to assess how using of Evidence-Based Information Sources in Science Teaching (EBISST) influences the 
teaching practices of pre-service teachers. Qualitative methods was used in this study. The study participants 
in this study included 12 third year undergraduate students (pre-service teacher) undertaking the primary 
teaching course at the Kilis University in Turkey. The data were obtained by focus group interview and 
document analysis. Qualitative data were analyzed by using descriptive and content analysis methods 
providing for understanding and explaining qualitative data in a systematic, inductive way. The pre-service 
teachers in the study participants conducted teaching sessions in fourth grade science classes at primary 
schools governed by the Turkish Ministry of Education. Pre-service teachers applied EBISST during their 
teaching. The teaching sessions took place weekly for six weeks. Each pre-student teacher attended four 
lectures per week. The researchers and mentors met with the pre-service teachers helped them with 
information regarding the EBISST they needed to use in class. In this study, the pre-service teachers discussed 
their opinions on the applicability of EBISST. According to these opinions, the factors which positively 
influence attitudes towards evidence-based information sources and applying research-based teaching 
methods were using group work in developing and planning research-based practice, observing the positive 
effect of such practice on students, undertaking a scientific research methods course, and opportunity to 
access details of teaching activities provided in the theses. 
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TThe professional development school (PDS) can serve as a catalyst for the professional development of 
mathematics pre-service as well as in-service teachers. In the present research we describe lower-secondary 
in-service mathematics teachers' development of ICT integration in their teaching. This is done through the 
innovation diffusion model of Rogers, which consists of five stages: knowledge of an innovation, (2) forming 
an attitude toward the innovation, (3) taking a decision to adopt or reject, (4) implementation of the new 
idea, and (5) confirmation of the decision by affirming or rejecting it. In the present research, technology 
integration in mathematics teaching is considered as an innovation candidate for adoption by mathematics 
in-service teachers, where this adoption is facilitated by a community of inquiry consisting of in-service 
teachers, pre-service teachers and researchers. Five in-service middle school teachers participated in the 
present research. We used two collecting tools: observations and semi-structured interviews to collect data 
about different issues related to the integration of ICT in the lessons of the participating in-service teachers. 
The categories of the innovation diffusion model were used to analyze the participants' adoption of ICT for 
their teaching. The research findings indicate that the participating teachers' beliefs regarding the benefits 
of ICT for mathematics teaching were positive at the beginning of the experiment as well as at its end. At 
the same time, teachers' knowledge and experience of ICT tools in mathematics teaching improved, which 
contributed positively to their adoption of these tools for their classrooms. Specifically, the research results 
indicate that the PDS can support the in-service mathematics teachers in their adoption of new innovations, 
specifically when this innovation is practiced by the pre-service teachers in the training school. 
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The impact of employing Information Communication Technologies (ICT) in teaching and learning on 
students' achievements is a hot debatable issue, since the widespread of computers. The volume of research 
that argue for the use of ICT at schools, is almost equivalent to the volume of research that argue against 
the use of these technologies. 
Though there is a large volume of studies reporting about the impact of ICT on education in general and 
students' academic performance in particular, most researchers describe case studies and scattered 
experiments that do not provide a global view on the issue. The international examinations Trends in 
international Mathematics and Science Study (TIMMS) that are performed worldwide, represents an 
opportunity for us to examine whether there exists any correlation between the use of computers and the 
students achievements.  
The paper will try to fill in this knowledge gap by means of analyzing the TIMMS results of the year 2011 and 
2015 where 63 countries ranging from rich to poor were participated. Nearly 900,000 students sat for the 
exam. Data obtained from the TIMMS were statistically analyzed using the Statistical Package for the 
Social Sciences SPSS.  
The parameter indicating the ICT usage for a country was represented by the number of students per 
computer at schools in that country, and the students' academic performance was measured by the average 
students' scores in both math and science for the fourth and eighth grades.  
The data analysis done on the extracted data clearly indicated a significant difference for those with high 
computers penetrations among their schools. Regression analysis significantly indicated a positive 
correlation between computer to students ratio and academic performance of students in both math and 
science exams. The results indicated significant differences even for countries with similar socio-
economic conditions.  
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This study presents a review of literature on the integration of science and mathematics, focusing on the 
dominant trends in the related studies. In the literature review, data were obtained using the keywords 
‘’integration of science and mathematics", "integration", "integrated curriculum" in the Dergipark, National 
Thesis Screening Center databases. Data obtained from 15 articles published between 1995-2016 were 
analyzed by content analysis method. In the researches investigated, it has been determined that the 
methods, techniques and models developed for applying science and mathematics in an integrated manner 
are different from each other. Despite this disparity, research results show that science and mathematics 
integration programs increase student achievement. Besides this positive aspect, it has also seen the 
emergence of some obstacles in implementation. One of such problems is the lack of teachers’ and pre-
service teachers’ content knowledge and pedagogical content knowledge. The other deficiency is about the 
fact that teachers do not have sufficient experience for delivering integration programs since their pre-
service education do not provide them with the opportunity to use it. As a result; Science and mathematics 
integration programs increase student achievement. The results of the research are contributing program 
developers who want to develop science and mathematics integration program, and researchers who will 
work on this field. 
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This research was conducted to evaluate the learning experience of Grade Ten students from two Malaysian 
rural secondary schools that adopted the integration of STEM in an Engineering Design Process (STEM-EDP) 
approach vis-á-vis an outreach challenge program. A total of 89 students undertook a ten hour program 
which engaged them in designing and building three different prototypes as well as answering higher order 
thinking questions. Data on students’ learning experience were captured through teachers’ field notes, and 
participants’ responses to open-ended questions. The STEM-EDP outreach challenge program brought 
awareness to rural school students of their potential as problem solvers, thinkers, creators, and 
collaborators. Students were able to simultaneously broaden their boundaries in knowledge and 
competency even though they experienced difficulties in tackling challenges associated with STEM activities. 
Findings suggested that the STEM-EDP approach can be applied as a means for fostering creativity, problem 
solving skills, and thinking skills among rural secondary school students. 
 
Keywords: Engineering Design Process, Higher Order Thinking, Outreach Challenge Program, Rural Schools, 
Stem. 
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The improvement of technology by time causes the diversity of human needs. It is very important to make 
these new technologies applicable in educational area. This results in improvement of education quality and 
rivalry in education sector which in turn result in again quality improvement. One of the recent emerging 
technologies is 3D printer. While 3D printers are becoming popular in many areas, they are very promising 
to fulfill the engineering education. Engineering education has a theoretically dense syllabus. Especially the 
design courses are taught at theoretical level and they cannot find the practical outcomes. That’s why the 
studied subjects are not understood clearly and not reaching to a concrete result. By usage of 3D printers, 
the students will obtain the tangible outputs which will help them to understand the subject clearly. Besides, 
it will help the students to improve their motivation and vision. Furthermore, the topics taught by using 2-D 
drawings are not clearly understood. Using 3D models of these drawings will be much more helpful to the 
students. Consequently, integration of 3D printers to the engineering education has a great importance. 
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Metacognition is a person’s operations that he or she performs for the realization, monitoring, controlling, 
and organization of their cognitive processes. It is used for monitoring and organizing such cognitive 
processes as learning, problem solving, comprehension, and reasoning. Metacognition is an important 
element in raising individuals who are more aware of their own mental processes; in other words, individuals 
who learn more consciously. Metacognitive awareness is considered to be an important factor in helping the 
organization of cognitve activities and the running of learning in a planned and systematic way, and it is also 
a factor that carries on to success in learning. Those aware of their own mental process, those who know 
how to use mental processes during learning, those who are able to guide themselves can establish new 
strategies and as a result improve their level of academic success. Perception is to reveal individuals’ beliefs 
and ideas in a certain way. It is important to have basic chemistry knowledge in our day, so the determination 
of the chemistry perceptions of students has gained importance. The relationship between metacognitive 
awareness and multiple variables such as academic success, problem solving and cognitive skill has been 
studied. The aim of this study is to examine the relationship between metacognitive awareness and 
chemistry perceptions. Study group consists of 1091 high school students who are enrolled at high schools 
in Turkey. Metacognitive awareness scale and chemistry perception questionnaire were used as a data 
collection tools in the study. At the end of the study, it was determined that there is a statistically meaningful 
relationship between high school students’ metacognitive awareness and their chemistry perceptions levels. 
This result can be interpreted as high school students with high metacognitive awareness also having high 
chemistry perceptions. 
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Primary school mathematics curriculum is required to be carried out in accordance with the constructivist 
paradigms. One of the issues that instructors will have to deal with in line with this objective is design of 
learning milieu. Theory of Didactical Situations (DDT) presents a theoretical framework to the instructors in 
the preparation of the milieu within the scope of constructivist paradigms. This study aims to introduce to 
the preservice primary teachers how to design the teaching of mathematical concepts to the whole class in 
line with DDT. To this end, preservice teachers were provided a training of 8 class hours. These trainings for 
the preservice teachers included the constructivist approach, DDT and the detailed explanation of its basic 
arguments as well as the analysis of 2 sample practices and 2 different practices being performed in an actual 
classroom milieu. Then, 2 weeks time was given to preservice teachers and they were asked to design a 
milieu in the framework of DDT for teaching of a mathematical concept. Qualitative research methods were 
used in the study. The population of the study is comprised of 88 preservice teachers (two groups being of 
51 and 37 people) who are studying primary teaching in a state university. The data was compiled by using 
activity papers changing between 2 to 10 pages designing the teaching of a mathematical concept within the 
framework of DDT. The data analysis was examined in terms of the elements of the milieu (problem, 
constraints, teacher and roles of the students etc.) designed by the preservice teachers and their proper and 
consistent use. As a result of the analyses of the study, it was determined that milieu designed in line with 
DDT offered positive indicators about the use and understanding of constructivist paradigms to preservice 
primary teachers. 

Keywords: Constructivist Approach, Theory Of Didactical Situations, Milieu, Preservice Primary Teachers 
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The aim of the study is to determine a science teacher’s pedagogical difficulties emerging from teaching 
physics topics to gifted students and to investigate how the teacher overcomes the difficulties. The study 
was conducted in a qualitative nature with a case study containing of a science teacher and three physics 
topics; work and energy, basic machines, and friction force. The data was collected by using semi-structured 
interviews, classroom observations, and field notes. After collecting the data, content analysis was used to 
determine pedagogical difficulties for each data. According to the findings of the analysis, we can group the 
findings in four stages. (1) Gifted students need to engage in enrichment activities: The teacher should plan 
alternative activities owing to the fact that the gifted students can easily understand regular seventh grade 
science curriculum. (2) Gifted students can interrogate the concepts and topics in detail. (3) The students 
demonstrated the out of goals and purposes: The students tried to design an experiment which was not 
tested in the classroom environment because of lack of the technical materials. (4) While overcoming the 
alternative concepts, the teacher is subjected to difficulties: The students had some alternative concepts 
such as the differences of work concepts between daily life and physics, simple machines include 
technological devices, and while calculating of potential and kinetic energy of an object, the students 
considered one variable affecting each kind of energy. Overcoming the alternative concepts lead to learning 
difficulties for students. As results, gifted students have different characteristics in science classroom than 
their peers. The data obtained from classroom observation in this study is parallel with gifted students’ 
characteristics. Each characteristic of students causes many difficulties for the teacher. In order to handle 
the difficulties, the teacher has developed some strategies emerging from her experience. 
 
Keywords: Pedagogical Challenges, Science Teacher Of Gifted Students. 
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INVESTIGATING ACHIEVEMENT LEVELS OF SIXTH GRADE STUDENTS REGARDING ORDERING 
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The aim of this study was to investigate middle school sixth grade students’ achievement levels regarding 
ordering of integers. Participants were 262 sixth grade students from one public middle school in Etimesgut 
district of Ankara. Data were collected via a questionnaire. Findings indicated that achievement levels of the 
participants in ordering questions were moderate. 
 
Keywords: Integer, Ordering, Achievement Levels, Sixth Grade Students 
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The purpose of this study was to investigate changes in the quality of science teachers’ argumentation before 
and after participation in a teacher workshop on earthquake engineering. The participants were ten high 
school science teachers from US high schools who elected to attend the workshop. Researchers 
implemented argumentation via a distributed learning approach. Based on Toulmin’s argumentation model, 
researchers adopted a classification schema from the related literature and analyzed teachers’ 
argumentative statements to identify differences on the number of generated argumentation statements 
and teachers’ argumentation levels before and after the workshop. Results of analysis showed that, although 
the number of total argumentation statements did not change significantly, the level of argumentation did 
increase significantly. Based on these results, it can be concluded that argumentation intervention via 
distributed learning approaches in the context of earthquake engineering is useful in enhancing the quality 
of science teachers’ argumentation. 
 
Keywords: Argumentation; Teacher Development; Engineering 
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INVESTIGATING ENGLISH TEACHERS’ BELIEFS AND ATTITUDES TOWARDS TECHNOLOGY: ARE 
THEY TECH SAVVY ? 
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In today’s modern and technological world using technology is very crucial for every field of education as 
well as also for language learning and teaching. This present study is about the characteristics of tech savvy 
English teachers and aims to investigate English teachers’ beliefs and attitudes towards technology use in 
the classrooms. As it is widely known tech savvy teachers are the teachers who know a lot about modern 
technology and use it in classrooms. The participants of this qualitative study are 20 primary school English 
teachers who work in Konya region.10 of the English teachers work in state primary schools and 10 of the 
teachers work in private primary schools. A demographic form and a semi-structured interview form 
including 5 questions about the beliefs and attitudes of teachers towards technology prepared by the 
researchers have been used for gathering data for the study. The results of the study reveal that almost all 
of the teachers have positive attitudes towards technology and use several technological tools such as 
mobile phones, tablets or computers in their daily life. However, they don’t always use technology for 
teaching of English because of several reasons such as classroom environment, students’ having different 
levels of proficiency in using technology, lacking of resources or fear of not completing school curriculum in 
time. In addition to giving information about the characteristics of tech savvy teachers, all of the findings of 
the study will be shared with the audience during the presentation of the study.  
Key words: technology, tech-savvy, teaching English 
 
Keywords: Technology, Tech-savvy, Teaching English 
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INVESTIGATING MIDDLE SCHOOL STUDENTS’ PERCEPTIONS ABOUT SCIENCE LEARNING 
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The purpose of the study was to investigate middle school students’ perceptions about science learning 
environments as they experienced the inquiry-based instruction on global climate change. Such an 
instruction was developed and implemented as part of Project Irresistible funded by EU. It was a six-week, 
12-class-hour inquiry-based instruction, including several activities on global climate change. The instruction 
starts with eliciting students’ initial conceptions of global climate change, and then students explore and 
explain the signs, causes, and consequences of global climate change through predict-observe-explain type 
of inquiry cycles. In the final lesson, to address the aspects of responsible research and innovation around 
the topic of global climate change, students engage in a role-playing activity. A total of 123 middle school 
students from Grade 6 to 8 participated into the study. About one third of the students were male, and the 
two third of the students were female. A five-point likert-type constructivist learning environment survey 
with 20 items was used for assessing students’ perceptions about science learning environment that they 
just experienced. The survey included five dimensions, namely personal relevance, uncertainty, critical voice, 
shared control, and student negotiation. Data were collected before and after the participants involved in 
the inquiry-based instruction on global climate change. Data were analyzed using the statistical procedures 
(descriptive and inferential). Based on the findings from the data, compared to their regular science learning 
environment, the participants perceived the current learning environment more positive in terms of 
negotiating their ideas with their peers and teachers as well as feeling safe for asking questions or 
clarification about the issues that they get confused. 
 
Keywords: Middle School Students, Learning Environments, Global Climate Change, Inquiry Instruction 
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Investigating teaching practices can help to understand students’ understanding since effective teaching 
practices support students’ learning (Saxe, Gearhart, & Seltzer, 1999). Practices are defined as “core 
activities that could and should occur regularly in the teaching of mathematics” (Franke, Kazemi & Battey, 
2007, p. 249). In this regard, proposing teaching practices might be different than describing teacher 
knowledge components as Charalambous (2016) stated. Thus, the aim of this study is to extract the practices 
by focusing on the teachers’ actions in the throughout the teaching of operations with algebraic expressions. 
Mathematical Knowledge for Teaching (MKT) model that is a practice-based approach to the knowledge 
concept by Ball, Thames, and Phelps (2008), is used as framework in this study. As Wilkie (2014) indicates, 
the studies about teaching practice for algebra was scarce; thus this study is important for filling the void 
about practicing teacher algebra knowledge in classroom research. Especially, both conceptual and 
procedural development of the algebraic expression is essential for forming an equation and solving it 
(Capraro & Joffrinon, 2006). Thus, this study focuses on teaching practices of operations with algebraic 
expressions (addition, subtraction, and multiplication). Data were collected from two middle school 
mathematics teachers’ instructions. The two teachers were the cases in this qualitative research and the 
findings were presented by compare and contrast method. The practices that are found in the study are: 
defining the concept of term, like term, constant term, and coefficient; using equal sign; using analogies to 
explain addition and subtraction; using algebra tiles; providing mathematical explanations for distributive 
property; and noticing students’ misconceptions in operations. The results suggest that the conceptual 
teacher knowledge influences teaching practices positively and teacher knowledge should be used in 
appropriate pedagogical organization to develop teaching practices. 
 
Keywords: Teaching Practice, Algebraic Expression 
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This study investigates the effect of a skills-building intervention on students’ stress, anxiety, confidence, 
focus and subjective well-being at one UK university. The need for this intervention became apparent from 
my experience as a student, my observations from teaching and from colleagues that a large number of 
students feel “stressed”, “anxious”, and “lack confidence”, which “negatively affects their studies”. This was 
reaffirmed by students who reported experiencing these problems. This study started as a one-off workshop 
to help students overcome these problems. It subsequently developed into a series of five workshops 
because of increasing demand from students and promising preliminary findings.  
39 students attended the workshops which were experiential and reflective in nature (Kolb, 1984). The 
teaching was structured according to Bloom’s (1956) taxonomy of educational objectives and addressed the 
cognitive, affective and psychomotor learning domains. Students were taught skills grounded in 
physiological and psychological principles. Instructional methods included a combination of didactic 
teaching, in-class reflection, group exercises and practising the skills in class and during breaks. Data was 
collected using mixed methods including self-report surveys, observations and semi-structured interviews.  
Our findings indicate that after the workshop, students’ subjective experience of stress and anxiety 
decreased; they felt more confident and focused and reported enhanced subjective well-being. The 
workshop was most beneficial for students who had been struggling most. A number of students, on the 
verge of dropping out, attended the workshop as a last resort. After only one day, they turned their life 
around. They felt more motivated and committed to complete their studies. Triangulating the data from 
different sources, we identified components that enhance students’ learning and benefits from these 
workshops, and components that hinder learning. In this talk, I will present qualitative and quantitative 
findings and discuss implications for student learning, retention, well-being and recommendations for future 
interventions. 
 
Keywords: Overcoming Stress And Anxiety, Building Confidence, Increasing Focus, Subjective Well-being, 
University Students, Higher Education 
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The purpose of this research is to obtain student views on the use of creative drama in the teaching of 
granular structure unit of elementary science and technology course material. In this study, a phenological 
pattern was used. Creative drama was used at appropriate places throughout the unit. This method was 
applied to 6th grade students who participate in science lesson. 
The competencies of the students were given by frequency and percentage analysis. As well as opinions 
from randomly selected students are presented in quote form. As a result of the research, it has been 
revealed that creative drama is a way of developing creative thinking, critical thinking, communication, 
empathy, decision making and inquiry skills in the students who are working with the course. 
 
Keywords: Creative Drama 
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Most of the high school students are required to study fundamental electrochemistry concepts in their 
classes. The subject of electrochemistry is also placed in the secondary chemistry curriculum in Turkey. The 
concepts of electrochemistry are accepted by the students as difficult subjects. Research studies have shown 
that both high school students and pre-service chemistry teachers hold misconceptions in electrochemistry. 
The topics of electrochemistry involves intangible concepts that cannot be accessed with direct perception. 
On the other hand, electrochemistry has considerable importance in much application such as batteries, 
corrosion and electrolysis in daily life. For this reason, it is important for the students to learn the 
electrochemical concepts correctly. In this study, it was investigated 12th grade high-school students’ 
understanding of electrochemistry concepts. An 18-item multiple-choice test developed by Rahayu et al. 
(2011) was administered to 267 12th grade high-school students from three different high schools. The 
electrochemistry test is relating to five conceptual categories such as reactions occurring during electrolysis, 
differences between electrolytic and voltaic cells, movement of ions in voltaic cells, poles in voltaic cells, 
voltaic cell reactions. It was concluded that several misconceptions previously reported in the literature were 
held by the Turkish students. The implications for teaching and learning were provided at the end of the 
study. 
(Rahayu, S., Treagust, D. F., Chandrasegaran, A.L, Kita, M. & Ibnu, S. (2011). Assessment of electrochemical 
concepts: a comparative study involving senior high-school students in Indonesia and Japan, Research in 
Science &Technological Education, 29(2). 169–188. 
 
Keywords: High School Students, Misconceptions, Electrochemistry 
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The aim of this study is to explore the competencies of pre-service science teachers’ (PST) knowledge during 
designing stem based lesson plans. Especially, the study focuses on the interaction among PCK components 
in order to understand PSTs’ designing abilities of STEM based teaching. The study context includes third 
year students in a science methods course. The course consists of two sections including theory and practice 
part. In the first part of course, the instructor introduces the STEM and two teaching assistants present a 
sample STEM lesson. After theory part of course, PSTs are enrolled in group work (15 groups and each group 
includes 2-3 persons) to design STEM lesson plan and present their microteaching in front of their peers. The 
study has qualitative nature and the data were collected by lesson plans. Moreover, we used content analyze 
technique to analyze PSTs’PCK components based on Magnusson, Krajcik, and Borko’s (1999) PCK model as 
a conceptual framework (STO; science teaching orientation, KoC; knowledge of curriculum, KoL; knowledge 
of learner, KoIS; knowledge of instructional strategies, and KoA; knowledge of assessment). After analyzing 
PCK components, the interaction PCK maps were generated based on Park and Chen’s (2012) mapping 
approach. The results of analysis showed that majority of PSTs selected physics topics to prepare their STEM 
plans. Only two groups used mathematical component of STEM in their plans and using materials such as 
dynamometer, movable and stabile pulleys, and heavy objects was considered by PSTs as the integration of 
technology into STEM plans. Engineering was integrated into the lesson plans by all groups as designing a 
product. Moreover, PCK maps showed the common interaction of KoL-KoC, KoC-STO, KoIS-STO, and KoA-
STO for all groups; however, each group had different interactions ranging from eight to thirteen. Number 
and variation of interactions demonstrated the quality of lesson plans. As a result, designing lesson plan 
including inquiry skills and emphasizing all STEM aspects increased the number and variation of interactions 
of PCK components. 
 
Keywords: Pedagogical Content Knowledge, Interaction Pck Map, Stem Based Teaching 
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One of the necessary factors for survival on Earth is protecting of the ecological balance of the environment. 
Increasing population ratio and using substances that can harm the atmosphere are more faced with the 
problem of global warming and greenhouse effect. This research was conducted to determine how change 
of preservice teachers' knowledge levels related to global warming and greenhouse effect. The survey 
method in descriptive approach was used in the study. In the spring semester of 2015-2016 academic year, 
383 preservice teachers studying in different branches of education at Amasya University Faculty of 
Education constitute the sample. In the collection of data, the Environmental Education Research 
Questionnaire prepared by the researchers was used. Expert opinion was obtained for the coverage of the 
questionnaire form; the reliability of the scale is calculated as 0.72. The change of conceptual knowledge 
levels of greenhouse effect and global warming according to branch, gender, class level, taking course 
related the environment was investigated. The obtained data were analyzed using SPSS, independent t test, 
ANOVA and Chi-square tests in the evaluation of quantitative data; In the evaluation of qualitative data, 
frequency and percentage were used. On the findings of the study, prospective teachers have indicated the 
over consumption of natural resources firstly and global warming as the secondly most important 
environmental problem in the world. The level of knowledge about global warming does not differ according 
to gender, branch and class variable in the first grade; It was found that there was no difference according 
to gender and class variables in the 4th grade. According to the branch variable, a significant difference was 
found in favor of the mathematics teacher candidates. The knowledge level of teacher candidates related to 
greenhouse effect significantly differed in favor of men in grade 1; There is no gender difference in grade 4; 
It was seen that the branch variable was significantly different in the first and fourth grades in favor of the 
teacher candidates in the mathematics department. There was no significant difference between the groups 
in terms of greenhouse effect and global warming according to the environment lesson. 8.1% of the 
prospective teachers were able to accurately express the definition of global warming and 5.2% of the 
greenhouse effect. As a result, it can be said that the knowledge levels of teacher candidates related to global 
warming and greenhouse effect are not in sufficient level. In order for environment education given at the 
undergraduate level to be more effective, the persistence of information can be achieved by applying 
different methods and techniques. It is proposed that the researches to be carried out will be prepared in 
order to solve the problems of environmental education. 
 
Keywords: Global Warming, Greenhouse Effect, Preservice Teachers, Environment. 
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Spatial orientation ability is defined by McGee (1979) as "involve the comprehension of the arrangement of 
elements within a visual stimulus pattern and the aptitude to remain unconfused by the changing orientation 
in which a spatial configuration may be presented”. This ability has an important place in mathematics 
education (Battista, 1990; Clements & Battista, 1992). As seen in the Principles and Standards of School 
Mathematics (NCTM, 2000) and objectives of the Mathematics Curriculum of 5th- 8th Grades (MoNE, 2013), 
spatial orientation ability should be used directly or indirectly by the students. Also, it emphasizes that the 
importance of this ability in the Standards for Mathematics Teacher Preparation (NCTM, 2003). Considering 
these points, the purpose of this study is to investigate determine the level of pre-service middle school 
mathematics teachers’ spatial orientation ability. 
In this study, cross-sectional survey design will be employed. The study will be conducted with pre-service 
middle school mathematics teachers (1st, 2nd ,3rd and 4th grade) of the Elementary Mathematics Teacher 
Education program in a state university in Ankara. 
The Visualization of Views Test (Guay, R. & Mc Daniels, E., 1976) and Perspective Taking/ Spatial Orientation 
Test (Hegarty & Waller, 2004) will be used as data collection tool. In data analysis, one-way ANOVA will be 
conducted. 
The results will have presented in conference. 
 
Keywords: Pre-service Teacher, Spatial Orientation 
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In current times, 21st century skills embody the skills and competencies required for lifelong learning. It 
becomes thus considerably important to examine the secondary school students' 21st century skills given 
the fact that students begin to develop cognitive, affective and socio-cultural skills as well as readiness for 
an effective science education in the secondary school. In this study, it is aimed to explore secondary schools' 
21st century skills related to the science lesson by measuring their skills at cognitive, affective and socio-
cultural domains and to identify attitudes of students towards ethical use of IT. The 21st century Skills Scale, 
designed by Kang, Kim, Kim and You (2012), and translated into Turkish by Karakas (2015), was used as main 
the data collection tool. In the study, in order to identify attitudes of students towards ethical use of IT, “IT 
Ethics with Real Life Case Studies Scale” which was adapted to Turkish and has been proved to be valid and 
reliable by Duymaz (2013) was used. According to the findings, the students were found to have high 21st 
century skills at the cognitive, affective and socio-cultural domains. It is detected that “IT Ethics with Real 
Life Case Studies” provided students to be aware of the unethical behaviors they performed in their real life, 
to behave in ethical way and to categorize daily events as being ethical or not. In light of the results and 
bearing in mind the factors that led to differences in the levels of students' 21st century skills, some 
suggestions were made to improve the 21st century skills and positive effects on attitudes of group towards 
ethical use of IT. 
 
Keywords: 21st Century Skills, Information Technology (it), It Ethics With Real Life Case Studies 
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One of the fundamental components of undergraduate chemistry courses is the laboratory work. Analytical 
Chemistry Laboratory I course is one of the most important laboratory courses that contain qualitative 
analysis experiments. Qualitative analysis deals with the identification of cations or grouping of cations and 
anions present in a sample. In the laboratory, if the experiments are conducted in a meaningful way, they 
can provide students with opportunities to engage in a process of constructing knowledge. For this reason, 
several graphical organizers can be used to enhance students’ conceptual and procedural understanding in 
the laboratory and help students organize their thinking. One of these kinds of materials is a flow diagram. 
A flow diagram requests students to organize and interpret information by sequencing the stages of an 
event. A flow diagram can also be used to illustrate the experimental strategy and the steps to be followed 
in a procedure. These diagrams are suitable both in communicating the procedure that was followed, as well 
as the logic that was used in carrying out the analysis. Since the flow diagrams are relatively complex visual 
representations of a process, they are probably more suitable for older students. For this reason, usage of 
the flow diagrams for qualitative analysis experiments is very convenient and it would be useful to outline 
the problem using flow diagrams. The aim of the study is to investigate the university chemistry students' 
thoughts about performing the qualitative analysis experiments with flow diagram in the context of 
Analytical Chemistry Laboratory I course. Twenty two Analytical Chemistry Laboratory-I course students 
participated in the study. Two questionnaires were developed by the authors to obtain university chemistry 
students’ views about the flow diagram usage in the experiments related to qualitative analysis. The first 
questionnaire was administered at the beginning of laboratory course. The flow diagram instruction was 
fulfilled during a semester. Course subjects included qualitative analysis of group 1, 2, 3, 4, 5 cations, various 
selected anions and general analyses of aforementioned ions, respectively. At the end of the course, the 
second questionnaire was administered to investigate the effectiveness of the flow diagrams for qualitative 
analysis experiments. It was found that most of the chemistry students comprehended what the flow 
diagram was and how they were used in the qualitative analysis experiments. Besides, most of them 
indicated that the flow diagrams were useful for time management and all of them suggested the usage of 
flow diagrams in the forthcoming Analytical Chemistry Laboratory I course. 
ÜNİVERSİTE KİMYA ÖĞRENCİLERİNİN AKIŞ DİYAGRAMLARININ ANALİTİK KİMYA LABORATUVARI I 
DERSİNDEKİ KULLANIMINA YÖNELİK GÖRÜŞLERİNİN İNCELENMESİ 
Laboratuvar uygulamaları, lisans düzeyindeki kimya derslerinin temel bileşenlerinden biridir. Analitik Kimya 
Laboratuvarı I dersi ise nitel analiz derslerini içeren laboratuvar derslerinin en önemlilerindendir. Nitel analiz, 
bir örnekte bulunan katyonların tanınması veya anyon ve katyonların gruplandırılmasını kapsar. 
Laboratuvarda deneylerin anlamlı bir şekilde gerçekleştirilmesi, öğrencilere bilgilerin yapılandırıldığı bir 
sürece odaklanma imkânı verir. Bu nedenle laboratuvarda, öğrencilerin kavramsal ve işlemsel anlamalarını 
olumlu yönde geliştirme ve düşünce yapılarını organize etmeye yardımcı olma amacıyla çeşitli grafik 
düzenleyiciler kullanılabilir. Bu tür materyallerden biri de akış diyagramıdır. Akış diyagramı öğrencileri, bir 
olayın aşamalarını sistemli bir şekilde sıralayarak bilgiyi düzenleme ve yorumlamaya sevk eder. Aynı zamanda 
bir süreçteki deneysel stratejiyi ve takip edilmesi gereken işlem basamaklarını göstermek amacıyla da 
kullanılır. Bu diyagramlar hem takip edilen süreci hem de analizlerin ardındaki mantığı anlayabilme açısından 
uygundur. Akış diyagramları, bir süreci temsil eden nispeten karmaşık görseller olduğundan yaşları büyük 
olan öğrenciler için muhtemelen daha uygundur. Bu sebeplerden dolayı akış diyagramları, nitel analiz 
deneylerinde kullanılmaya çok elverişlidir ve sorunun akış diyagramları kullanarak ortaya konması yararlı 
olabilecektir. 
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Çalışmanın amacı, üniversite kimya öğrencilerinin, Analitik Kimya Laboratuvarı I dersi kapsamında, nitel 
analiz deneylerini akış diyagramlarıyla yapmaya yönelik düşüncelerini araştırmaktır. Araştırmaya 22 Analitik 
Kimya Laboratuvarı I dersi öğrencisi katılmıştır. Üniversite kimya öğrencilerinin nitel analiz deneylerinde akış 
diyagramlarının kullanımına yönelik görüşlerini almak üzere yazarlar tarafından iki anket geliştirilmiştir. İlk 
anket laboratuvar dersinin başlangıcında uygulanmıştır. Akış diyagramlarının öğretimi bir dönem içinde 
tamamlanmıştır. Ders konuları sırasıyla grup 1, 2, 3, 4, 5 katyonları ile seçilmiş bazı anyonların nitel analizini 
ve bu iyonların genel analizini içermektedir. Dersin sonunda ikinci anket, nitel analiz deneylerinde akış 
diyagramı kullanımının ne derece etkili olduğunu araştırmak amacıyla uygulanmıştır. Kimya öğrencilerinin 
çoğunun akış diyagramının ne olduğunu ve nitel analiz deneylerinde nasıl kullanıldığını kavradığı 
bulunmuştur. Ayrıca birçoğu akış diyagramlarının zaman yönetimi açısından faydalı olduğunu belirtirken, 
tamamı sonraki Analitik Kimya Laboratuvarı I derslerinde kullanılmasını tavsiye etmiştir 
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INVESTIGATION OF VARIOUS VARIABLES ABOUT PLANT ATTITUDES OF PRESERVICE 
PRESCHOOL TEACHERS 

Berat Ahi 
Kastamonu University 

Gülbahar Güzel 
Kastamonu University 

Sibel Balci 
Aksaray University 

The aim of this research is to examine the attitudes of preschool teacher candidates towards the bitches in 
terms of gender and class level. The research was carried out with approximately 300 pre-school teachers 
studying at Kastamonu University. Sampling method has been used in convenience sampling. In process of 
the research, the analysis of the data continues. 

Keywords: Plant, Preservice Preschool Teacher, Attitude, Plant Attitude Scale 
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INVESTIGATION ON THE USE OF MATERIALS IN PRE-SCHOOL TEACHER CANDIDATES IN 
SCIENCE EDUCATION COURSE 

 
Meltem Duran 
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This study aims to determine the preschool teacher candidates’ material design views on science education 
course. This research has utilized qualitative research methods. In the study, qualitative data collection 
techniques were used semi-structured interview technique. Data collection tool used in the study was 
developed by the researchers. Data collection tool, the content and validity of the questions in the survey is 
the purpose of research/expert is determined based on whether sight. Then, will put forward 
recommendations based on the results of the research. 
 
Keywords: Preschool Teacher Candidates, Material, Science Education. 
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Bu araştırmada; öğretim sürecindeki (ortaokuldan üniversite son sınıfa kadar) bireylerin atom kavramına 
yönelik oluşturduğu zihinsel modellerin yapısı, öğretim süreci boyunca nasıl değiştiği ve bireylerin atom 
kavramına yönelik sahip olduğu metaforlarının belirlenmesi amaçlanmıştır. Çalışmada betimsel araştırma 
yöntemlerinden tarama modeli kullanılmıştır. Araştırmanın evreni İzmir İlinde örgün eğitim kurumlarında 
öğrenim gören öğrencilerden oluşurken; örneklem grubu 295 ortaokul öğrencisi ( 60’ ı 5. Sınıf, 97’ i 6. Sınıf, 
74’ ü 7. Sınıf, 64’ü 8. Sınıf ), 214 ortaöğretim öğrencisi ( 65’ i 9. Sınıf, 55’ i 10. Sınıf, 46’ ı 11. Sınıf ve 48’ i 12. 
Sınıf ), 175 fen bilgisi öğretmen adayı ( 50’ i 1. Sınıf, 53’ ü 2. Sınıf, 42’si 3. Sınıf ve 30’ u 4. Sınıf) olmak üzere 
684 kişiden oluşmaktadır. Araştırmada veri toplama aracı olarak araştırmacılar tarafından geliştirilen ölçme 
aracı kullanılmıştır. Ölçme aracında zihinsel modellerin yapısını belirlemeye yönelik 3 aşamalı açık uçlu soru 
ve atom kavramına yönelik metaforları belirlemeye yönelik 1 adet açık uçlu soru bulunmaktadır.  
Elde edilen nitel veriler içerik analizi yöntemi kullanılarak çözümlenmiştir. Veriler üzerinde yapılan frekans 
ve yüzde hesaplamasına dayanan istatistiksel işlemler sonunda örneklem grubundaki bireylerin atom 
kavramına yönelik faklı türde metaforlara sahip oldukları belirlenmiştir. Yine örneklem grubunda ortaokul 
düzeyindeki bireylerin atomu genellikle “Dalton Atom Modeline” benzer şekilde yapılandırdıkları, 
ortaöğretim öğrencilerinde de aynı durumun olduğu saptanmıştır. Diğer taraftan öğretmen adaylarının da 1. 
sınıfta atom kavramını “Dalton atom modeli” düzeyinde yapılandırdığı, 2. ve 3. sınıfta “ Thomson Atom 
Modeli”ne uygun yapılandırdığı görülmektedir. Yine 4. sınıf öğretmen adaylarının büyük çoğunluğunun atom 
kavramına yönelik oluşturdukları zihinsel modellerin “Dalton ve Thomson modeli” düzeyinde olduğu 
belirlenmiştir. Son sınıf öğretmen adaylarından küçük bir bölümünün atom kavramını “Bohr Atom Modeli”ne 
göre yapılandırdığı belirlenmiştir.  
Sonraki çalışmalar için boylamsal çalışmalar (takip çalışmaları) yapılması ve bireylerde atom kavramının üst 
düzeyde yapılandırılabilmesi için uygulamalar geliştirilmesi önerilir. 
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LBM: PERCEPTIONS HELD BY 8TH GRADERS PROSPECTIVE GEOMETRIC OPTICS STUDENTS 
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The increasingly growing number of virtual schools has encouraged new modes of teaching and learning. 
This paper describes part of a project about Learning-by-Modeling (LbM). Studying geometric optics is 
increasingly important in teaching and learning physics and many science domains. Many features of 
geometric optics make it difficult for students to develop deep understanding. Previous research indicates 
that involvement with modeling can play a powerful role in science learning and understanding. Some 
researchers argue with this view indicating that models and modeling do not contribute to understanding 
geometric optics concepts, since these increases the cognitive load on students. This study identifies 
students’ perceptions of their learning geometric optics using interactive multimedia tools (LbM) from the 
perspective of structure, behavior and function (SBF). 
Quantitative and qualitative methods are used to report about 31 students (8th graders) that engaged in an 
interactive multimedia learning tools about geometric optics. Results show that LbM plays a major role in 
students' concept formation about geometric optics, and to consider this in developing an integrating 
paradigm for science teaching. 
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LEARNING TO UNDERSTAND INCLUSION RELATIONS OF QUADRILATERALS 
 

Zülfiye Zeybek 
Gaziosmanpaşa University 

 
Learning to identify geometric shapes and understand inclusive properties among these shapes is 
prerequisite for learning more complex concepts such as spatial reasoning or deductive thinking. Despite the 
importance of understanding geometric shapes and inclusion relations among these shapes, it has evidenced 
that pre-service teachers’ subject knowledge of geometry is amongst their weakest knowledge of 
mathematics.This study aimed to investigate pre-service mathematics teachers’ (PSMT), who are going to 
teach middle grade mathematics (grade 5-8), understanding of inclusion relationships of quadrilaterals. A 
designed questionnaire was administered to 52 PSMTs at the beginning and again at the end of the semester 
after the PSMTs were engaged in a designed five-week geometry unit. The findings of this study 
demonstrated that the majority of the PSMTs struggled with identifying quadrilaterals and especially 
inclusion relations of quadrilaterals primarily. The majority of them held static view of quadrilaterals which 
inhibited their understanding of inclusion relations of quadrilaterals. However, the number of the PSMTs 
who understood hierarchical relationship between quadrilaterals increased through the end of the 
semester. 
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The studies conducted in the field of education emphasize that it is necessary to prepare learning and 
teaching settings, which activate students, so that meaningful and permanent learning can be obtained. This 
situation brings along fundamental changes in curricula. Considering the fact that it is teachers, who will 
actualize these changes, it is very important for prospective teachers to have adequate qualifications in 
terms of preparing learning and teaching settings. Within that context, Special Teaching Methods, 
Instructional Technology and Material Development, and other similar courses are conducted in the scope 
of curriculum so as to raise qualified teachers in faculties of education. In this study, it is aimed to examine 
the lesson plans demonstrating the materials that are planned to be used by prospective teachers during 
the process of teaching within the scope of 'Teaching Technologies and Material Design' course as well as 
the process during which the mentioned materials will be used. This qualitative study was carried out with 
24 prospective mathematics and 27 prospective biology teachers. The results of the descriptive analysis, 
which were conducted by field experts, of the materials and plans prepared within the scope of the study 
suggest that the prospective teachers from both departments prefer to use models, concept maps, 
PowerPoint presentations, worksheets, and visuals (pictures, videos, animations, documentaries, posters, 
and mathematics dynamic software) as materials. The lesson plans about the prepared materials 
demonstrate that the prospective teachers from both departments mostly prefer to use these materials 
during the development phase of a lesson. Moreover, it was observed that the prospective teachers also 
planned to use materials at the drawing attention and starting the lesson process of the introduction phase, 
and at the brief-summarization and closure process of the conclusion phase of the lesson. 
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MATHEMATICS EDUCATION IN BILINGUAL MANNER: COGNITIVE COSTS 
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Bilingual education is becoming more common throughout the world. There is no doubt that bilingualism 
comes with important advantages. The benefit of bilingualism has been shown even to extend to basic 
cognitive functions, namely to an improved ability of executive control. 
However, educational practitioners need to be aware that bilingual learning also comes with costs. They can 
not expect that the information learned in one language can be retrieved in another language as well as in 
the language of instruction. But only little research has been done on the underlying cognitive mechanisms 
of learning in bi- or multilingual pedagogical settings. Despite of the obvious benefits and popularity of 
immersion education it is far from clear whether or not there are any risks for students who are trained in 
such programs.  
The aim of our research is to investigate the possible costs and the negative effects of math bilingual 
education. In particular, it is necessary to identify and investigate the extent of the cognitive costs in 
situations when languages of instruction and of application are different. 
The formulated problem is fundamental, both in national and international contexts. The above situation 
arises, for example in secondary schools of Russia with native (Yakut, Tatar, North Ossetian, Circassian etc.) 
language of instruction, in which mathematics is taught bilingually by means of Russian and native languages. 
The teachers are using bilingual mode of teaching mathematics due to the fact that the Unified State Exam 
in mathematics is compulsory for all students of the Russian Federation, and it is conducted in Russian 
language. 
The interpretive approach was used in which data was collected by the transcription of video recordings of 
lessons and analysis of interviews with students and teachers. The data was analyzed both qualitatively and 
quantitatively. 
Cognitive costs were investigated in the process of solving mathematical problems using two languages 
(Russian and Tatar) by students and pupils of schools and Universities in Tatarstan. Classification of language 
switching was suggested on the basis of observations of real bilingual study of mathematics in high school. 
All code switching were divided into 4 categories: "reformulation", "translation", "terminology", and 
“support". The hypothesis that the negative effects from language-switching occur in the form of a time 
delay and deterioration of the accuracy of the solution of math problems was confirmed. 
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MENTAL MODELS OF PRE-SERVICE SCIENCE TEACHERS ABOUT ELECTRICAL CONDUCTIVITY OF 
METALS 
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The subject of electricity is one of the main subjects included in the curriculum of all grades starting with the 
3rd grade in elementary school. Although it is a concept encountered from the elementary education to 
university education, electricity is also a concept which is very difficult to understand for students. The 
purpose of this study is to explore the pre-service science teachers’ mental models about “electrical 
conductivity of metals”. The study is a descriptive study and it is carried out via case study research design. 
The study was carried out with first year Science Teaching students (66 students) studying at Education 
Faculty in Muğla Sıtkı Koçman University in the spring term of 2016-2017 academic year. The data collection 
tool developed by Kibble (1999) was used to detect pre-service teachers mental models related to “electrical 
conductivity of metals”. When the students’ responses to the data collection tool and their drawings were 
examined, it was observed that evaluation at macro and micro levels was much more suitable. While the 
models identified at macro level with students are resistance model, flowing waters model (straight flow 
arrow) and energy model, + and – electrical load model and motion of electrons model were observed at 
micro level. 
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META AND CONTENT ANALYSIS OF DISSERTATIONS RELATED TO BRAIN BASED LEARNING IN 
SCIENCE EDUCATION IN TURKEY 
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The aim of this study was to do meta and content analysis of dissertations related to brain based learning in 
science education in Turkey. In this way, the general trend and tendency of the brain-based learning in 
science education is determined and its effect on achievement and attitudes are examined. Document 
analysis methodology which is one of the non-interactive qualitative research design, is used in the study. 
The sample of the study is comprised of 21 (15 master, 6 PhD) thesis. Paper classification form (Sözbilir, Kutu 
& Yaşar, 2012) and Comprehensive Meta Analysis (CMA) program is used for analysis of the dissertations. 
The findings of this study indicated that brain based learning is a new research area in Turkey and mostly 
practiced in science and technology education (%66,67) at secondary level-1, rare studies practiced in 
biology (23,81) and physics (4,76) but there is no studies practiced in chemistry education at secondary level-
2. The results indicated that studies focused on teaching are most frequent with 80.95 % such as effect on 
achievement (% 48,57) and attitude, aptitude etc. (%40). Regarding the research methods, quantitative 
approaches were the most common with 90.58 % and 76.20% quasi-experimental research method used 
widely. Most widely studied samples were selected from the secondary level-1 and sampling size preferred 
between 31-100. Commonly used data collection tools were achievement (% 26,83) and aptitude, attitude, 
perception and personality etc. (%35,36) tests. Meta analytic finding indicated that brain based learning had 
a significant and positive effect on achievement and attitude in science education. Based on the results of 
this study, it is suggested that brain based learning should be disseminated especially in chemistry, physics 
and biology. And qualitative and mixed research methodologies should be carried out besides quantitative 
research methods in order to obtain reliable, valid, and in-depth results. 
 
Keywords: Brain Based Learning, Science Education, Meta And Content Analysis. 
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MIDDLE SCHOOL STUDENTS' MATHEMATICS TEST ANXIETY 
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The purpose of this study is investigating the differences in mathematics test anxiety levels of middle school 
students due to grade and teacher gender. Mathematics Test Anxiety Scale (MTAS) (Şan, 2014) was 
administered to 453 middle school students. Data was analyzed by using ANOVA and t-test to determine 
whether the variables differ the level, or not. Results revealed significant differences in both grade and 
teacher gender in mathematics test anxiety scores and some of the sub-scales. 
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An exponential notation is the presentation of repeated products of the same number that has a base and a 
power (Van de Walle et al., 2013) and the conceptualization of exponents is crucial and necessary to learn 
advanced mathematical concepts in algebra such as exponential functions, logarithm, and calculus (Ellis et 
al., 2015). However, most students perceive exponents as a new number set and have difficulty in 
understanding the reasoning behind the representations of exponents (Cangelosi et al., 2013; Pitta-Pantazi 
et al., 2007). At this point, it is important to determine the underlying reasons of students’ 
misunderstandings. To do this, examining mathematics teachers’ mathematical knowledge in practice is 
important because teachers’ knowledge influence students’ learning of mathematical concepts (Hill, Rowan 
& Ball, 2005). However, little attention has been paid to teachers’ practice in teaching exponents (e.g. 
Levenson, 2012). Hence, this study aims to understand the nature of middle school mathematics teachers’ 
mathematical knowledge for teaching (MKT) exponents within the practices of instruction. Data were 
collected from two middle school mathematics teachers’ instructions via a multiple case study design. Data 
on teachers’ knowledge were analyzed with respect to teaching practices based on MKT model (Ball et al., 
2008). Both teachers followed four steps when teaching exponents: (i) developing/giving the definition of 
exponential form, (ii) providing mathematical explanations for the power of zero, (iii) using inductive 
reasoning to explain the sign of the negative integers based on power (odd or even), and (iv) decreasing 
geometric sequence to build students’ thinking on zero exponent. Additionally, Teacher B also used different 
practices that supported students’ understanding. While teacher A could not anticipate possible 
misconceptions about determining the product of exponents, Teacher B analyzed the possible 
misconceptions and misunderstandings that arise during the instruction. Thus, she could address these 
misconceptions by providing mathematical explanations in order to prevent them. In selecting examples, 
Teacher B also chose the critical examples to take the students deep into the content. However, Teacher A 
used the textbook’s examples without considering which was important to learn the topic. Based on these 
important findings, the theoretical, methodological, and practical implications are discussed by offering 
directions for future studies. 
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MODELING EXPERINCES OF MIDDLE-SCHOOL STUDENTS: HOLIDAY PROBLEM 
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Mathematics teachers have recently begun to stress the need for teaching models and modeling approaches 
that encompass cognitive and meta-cognitive thought processes for every level of schooling, starting from 
pri¬mary school through to higher education. Studies conducted in elementary schools have shown that 
modeling activities provide students with a powerful tool to use in developing critical and high-level thinking 
skills, and a new and effective learning environment where existing deficiencies in conceptual knowledge 
are identified and new mathematical knowledge is gained. Therefore, the purpose of this study is to examine 
the second-year-middle school students’ thinking processes while working on the Holiday Problem and 
identify the difficulties they face in the process, if any. 
This qualitative research was conducted during the 2016-2017 academic year, in a middle school in a large 
city along the Black Sea Region of Turkey. Participants were the second-year students in a state school. 
Researchers were involved in classroom observations by participating in mathematics courses of the second-
year students who did not have modeling experience before and were constantly interacting with them. 
After that three students among them were selected as a focus group using criterion sampling technique. 
They then were given the Holiday Problem and asked to work on this problem. They were video-taped while 
they were working on the problem. Mathematical thoughts and written responses of the students were 
analyzed using descriptive analysis method. The preliminary findings of the study showed students were 
able to successfully work on the model eliciting problem of the holiday problem by reading the table, 
interpreting the data, made relations between two or more parameters at the table, and eliminating cities 
based on the required situations. However, they particularly had difficult time to understand the problem 
and often get back, read and discussed the problem. 
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The aim of this study is to examine middle school mathematics teachers’ and prospective teachers’ modeling 
of the four operations on integers with “number line” and “counters”. The current study is a descriptive 
research because of revealing the participants’ modeling skills. Paricipants are 89 middle school mathematics 
teachers working in three provinces of Turkey and 93 prospective middle school mathematics teachers 
(grade 3 and 4) studying in the Elemantary Mathematics Teaching Program of the faculty of education of a 
state university. It is considered that prospective teachers have taken the necessary courses for field 
education. As data collection tool, “Four Operations Modeling Test on Integers” in which each of the 
addition, subtraction, multiplication, division operations involved one was used. As a result of the analysis, 
it was determined that the teachers were significantly better than prospective teachers in modeling the four 
operations on the integers (z=-4.773, p=.000). All participants’ modeling were found to be significantly better 
on number line than counters (z=-5.655, p=.000). A significant difference (z= -6.191, p =.000) was found in 
prospective teachers in favor of the number line, while there was no significant difference between the 
teachers’ modeling with counters and number line (z = -707, p =.479). While there was no significant 
difference between prospective teachers’ modeling on multiplication and division operations, they were 
significantly better on addition than subtraction, multiplication and division; on subtraction than 
multiplication and division (p=.000). Teachers were significantly better on addition than subtraction, 
multiplication and division; on subtraction than multiplication and division; on multiplication than division 
(p=.000). 
 
Keywords: Modeling Integers, Number Line, Counters, Pre- And In-service Middle School Mathematics 
Teachers 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

147 

NOT STEM EDUCATION ENVIRONMENT FRIENDLY FETEMM EDUCATIONAL EVENT EXAMPLES 
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1.Introduction 
According to the US National Aeronautics and Space Administration (NASA) Goddard Space Studies Institute 
(GISS), it is the hottest year of 2016 since 1880. GISS Director Gavin Schmidt noted that the highest 
temperature was measured in 2014 and 2015 before that. Pointing out that the average temperature on a 
global basis has increased every month since October 2015, Schmidt has expressed the seriousness of global 
warming, which is the most important environmental problem. 
As a result of these facts, we are constantly warned and alerted by conventions, contracts and certain 
sanctions that we, as individuals, state managers, efficient and competent institutions or organizations, must 
manage their duties on them. Scientists have been researching for years that it is unfortunately not possible 
to come from above environmental issues unless sustainable development based on conventional fossil fuels 
has been given up and sustainable development and sustainable education approach has not been the 
target. 
The aim of this work is to share the environmentally friendly FeTeMM activities developed as part of 
sustainable development and sustainable education through the above mentioned facts. 
I think a lot about the importance of this work in the days when the draft program of STEM education is 
being published. This means that STEM education means "think, plan, produce and sell". In this training, 
there is no target to protect the environment, which is the agenda of the 21st century. This is seen as a major 
shortcoming for sustainable education and sustainable development. 
2. METOD 
This study was carried out by students who took environmental education course. The events presented 
here are environmentally friendly FeTeMM activities carried out in the course of environmental education 
courses from 2000 until today. The most important feature of these activities is the use of interdisciplinary 
knowledge. 
3. RESULTS 
Students' attitudes towards the environment, information on the environment, and environmentally friendly 
behavior were found to increase. In addition, they have learned to use a combination of the knowledge they 
have learned in mathematics, technology and engineering. Apart from these, the products they are trying to 
put out are aimed to be environment friendly products.  
4. COMMENTS 
If students are to gain environmental awareness, environmental education activities should be held in front 
of the environment education courses. The use of the knowledge gained from other disciplines in these 
events has made it clear that every lesson will be important in life by removing the "unnecessary knowledge" 
misconception in the students. Such activities contribute to the students' creativity, inquiry-based learning, 
the development of critical thinking, and the development of collaborative work with others. 
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We can say that, in institutions where formal and informal education is provided in Turkey for multiple 
intelligence applications, the learning environments and activities aimed at the development of more than 
one intelligence dimension of the student at the same time are being tried to be increased by the related 
institutions especially within the framework of constructivist learning theory. The increase in these practices 
has brought some reforms in terms of teacher competence, learning environment and material in 
educational institutions. We can say that these regulations are mostly technology-centered regulations. We 
can say that the ability of the teachers to use the technology, the technological tools in the learning 
environments or the hardware and the materials used in the lessons meet the daily needs of the 
technologically influential students on the development process of multiple intelligence dimensions. In this 
study, it was aimed to evaluate the use of technology in education on multiple intelligence applications in 
the context of the views of secondary school teachers working in public schools in different regions in Turkey. 
The study was based on qualitative methodology and NVivo 11 program was used for analysis of data and 
creation of models. 
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In this century we live in, great importance is being given to concept teaching in chemistry, many researches 
into concept teaching and misconceptions are being held. One of the most significant reasons for this is that 
teaching approaches of today accept that lasting learning is not processional but conceptual. The researches 
on misconceptions show that the causes of the students’ forming alternative concepts are based on some 
mistakes made in concept teaching. Students’ misconceptions can also adversely influence subsequent 
learning in chemistry. Currently there is a large body of research that is directed to identify and prevent 
misconceptions held by students. Chemical Equilibrium is one of the most difficult concepts for high school 
students (grade 11) to comprehend, and seriously misunderstood by students. This research aims to 
determine the misconceptions of students in Chemical Equilibrium in high school chemistry courses, and 
prevent the formation of the identified misconceptions with problem-based learning. The research was 
realized in two different classes as experiment group of 22 and control group of 22 pupils. To identify 
misconceptions about Chemical Equilibrium, a pre-test containing 10 open-ended questions was applied, 
and 44 students were interviewed. Then problem-based activities were constructed to integrate the learning 
sequences with conceptional networks. During the development process of these activities, students’ 
misconceptions identified were also considered. While control group was taught via traditional applications, 
experimental group was taught via problem-based learning. Within the scope of this subject, the following 
subheads were addressed: -chemical equilibrium, -equilibrium constant, and -factors affecting equilibrium. 
After all applications, the post-test was applied to both groups and the results obtained were compared. 
Analyzed data from the tests and interviews showed that problem-based learning was useful for prevention 
the formation of the identified misconceptions of Chemical Equilibrium. 
 
Keywords: Misconception, Chemical Equilibrium, Problem-based Learning, Chemistry Education 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

150 

PERCEPTIONS OF HIGH SCHOOL STUDENTS ABOUT THEIR ENVIRONMENT OF TODAY AND 
FUTURE 

 
Gülcan Çetin 

Balikesir University 
  

Ebru Işik 
Haydarpaşa Vocational and Technical Anatolian High School 

 
The purpose of this study was to determine the perceptions of the high school students about their 
environments of today and the future. Study sample included 119 secondary school students studied in a 
private high school in İstanbul in the fall semester of 2011-2012 academic years. The qualitative research 
approach was used in the study. Data were colledted by drawing-writing survey. Data were analyzed by using 
descriptive and content analysis techniques. Study results presented the perceptions of the students about 
their environment was clean and their suggestions about making difference to celan environment at future. 
 
Keywords: Environment, Environmental Education, Drawing-writing Technique, Biology Education, 
Secondary Education 
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PERCEPTIONS OF TEACHING STAFF RELATED TO TECHNOLOGICAL HARDWARE ADEQUACY OF 
UNIVERSITIES IN TURKEY 
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Universities aim to cultivate highly qualified individuals with creative thinking, discipline, and broad 
qualification are centers where multidimensional work is being pursued and science and technology are 
being developed. These institutions are dynamic, they are institutions that constantly renew themselves 
because of their scientific origins. It will increase the quality of the workforce in terms of graduates who have 
the qualification of using technological information for the field which facilitates adaptation to the conditions 
of the day. In this study, it was aimed to determine the perceptions of the teaching staff about the 
technological hardware sufficiency of the universities in Turkey. The study was a qualitative study and the 
data obtained were analyzed based on the content analysis. 
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PRE-SCHOOL CHILDRENS' VIEWS WITH REGARD CONCEPTIONS ON HEAT AND TEMPERATURE 
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The aim of this study is to determine the views of the pre-school children regarding the concept of heat and 
temperature. In line with this aim, a study group of 30 children aged between 3-6 years of age who are 
attending the kindergarten in several elementary schools in Giresun province during the 2016-2017 
academic year has been determined. Data from the study were collected using structured interview 
techniques and the data obtained were analyzed by descriptive analysis. The results of the study are in the 
evaluation stage. 
 
Keywords: Preschool, Science, Heat-temperature Concept. 
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PRE-SERVICE MIDDLE SCHOOL MATHEMATICS TEACHERS’ GRAPHIC REPRESENTATIONS IN 
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The purpose of the study is to investigate to what extent pre-service middle school mathematics teachers 
can interpret the graph of a function and sketch the graph of its derivative. To interpret and construct graphs 
are among the important components of learning the conceptual foundations of calculus concepts (Ubuz, 
2007). However, literature review showed that the number of the studies related to interpretation the graph 
of a function and construction of its derivative graph is limited. 
In this study, cross-sectional survey design was employed. The participants were selected as sophomore, 
junior and senior pre-service middle school mathematics teachers from a state university in Ankara. Since 
students in Elementary Mathematics Teacher Education program take Calculus I and II in the first year of the 
program, freshman pre-service teachers were not included in the study. Mathematical Processing 
Instrument for Calculus (MPIC) which was developed by Hacıömeroğlu and Chicken (2011) and translated by 
Hacıömeroğlu, Hacıömeroğlu, Bukova-Güzel and Kula (2014) was used to collect data. MPIC involves both 
derivative and antiderivative questions. In this study, 7 graphic tasks related to derivative were asked to pre-
service teachers. In data analysis, descriptive statistics and item-based analysis were conducted.  
According to the results of the study, pre-service middle school mathematics teachers’ achievement levels 
in graphic representations were evaluated as low. If the given graph of the function is not familiar to 
students, they had difficulty in sketching the graph of the derivative function. Moreover, it was seen that 
majority of the students compute the derivative of the equation and then sketch the graph of the derivative 
function. Moreover, a few pre-service teachers focused on the change in the slopes of tangent lines in the 
given graph and then tried to sketch derivative graph. 
 
Keywords: Derivative, Pre-service Middle School Mathematics Teachers 
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The aim of this study is to examine pre-service middle school mathematics teachers’ knowledge regarding 
the concept of distribution. In particular, we examined whether and how they determine the distribution of 
a data set when a daily life context was given. We also focused on pre-service teachers’ ability to use the 
statistical language as they express their ideas. 63 pre-service teachers working as a group of 3 or 4 were 
asked to solve the tasks in Statistics and Probability course. After group work, a discussion environment was 
created and recorded. Findings showed that pre-service middle school teachers had some difficulties to see 
the distribution as a whole. When we asked them to match daily life contexts with appropriate graphs of 
distributions, some groups focused on certain parts of the distribution. We also found that the given context 
influences their decision-making process. Most groups made their decisions by taking into account the 
center of the distribution and the deviations from the center value. Furthermore, some groups couldn’t 
consider probability when determining the shape of the distribution. Finally, we also observed that some 
pre-service middle school teachers’ some explanations are not include statistical terminology, they stated 
daily language. It is thought that it would be useful to create discussion environments for pre-service middle 
school mathematics teachers’ understanding the concept of distribution. 
 
Keywords: Pre-service Middle School Mathematics' Teachers', Distribution, Daily Life Context 
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PRE-SERVICE TEACHERS' UNDERSTANDING OF GEOMETRIC REFLECTIONS 
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Understanding the meaning and role of reflection in geometry, as well as the difficulties and strategies that 
students encounter while developing an understanding of reflection as a geometric transformation is crucial 
for pre-service teachers (PTs) preparing to teach the concept of reflection. But even if PTs have some 
understanding of reflections as transformations, they may not use this knowledge in interactions with 
students. They also need to understand the difficulties that students encounter and strategies they employ 
while solving problems involving geometric reflections. To shed light on the development of PTs’ 
understanding of reflection, this proposed research will focus on exploring how schema development occurs 
in the movement from motion view to mapping view and determining what factors are critical to the 
transition from one level of understanding to the next. To explore PTs’ understanding, I will use the Action-
Process-Object-Schema (APOS) theoretical perspective as the conceptual framework. 
 
Keywords: Preservice Teachers, Geometric Transformations, Geometric Reflections 
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PRE-SERVICE TEACHERS’ METAPHORICAL PERCEPTIONS TOWARDS GEN CONCEPT 
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The purpose of this research is to reveal the metaphoric perception of pre-service Science teachers’s gen 
concept in the different two unıversıties.The study group of the research consists of 325 preservice Science 
teachers of Atatürk (178) and Giresun University’s (147) Faculty of Education in the 2015-2016 academic 
year.In the research, there was an effort to answer followings: what metaphors do preservice Science 
teachers’s have about “Gen” concept and in which conceptual categories could these metaphors be 
classified according to their common points.The data of the research has been collected through qualitative 
research method. The pattern of the research has been organized in the case of phenomenology.The data 
of the research has been acquired through completing the following sentence for each candidate teachers; 
Gen is like ........; because .........Content analysis, one of the qualitative analysis, have been used in the 
analysis of the data.According to the results of research ;Giresun University in the pre-service teachers’ have 
produced 52, Ataturk University in the pre-service teachers have produced 68 different metaphors 
concerning in the gen concept.These metaphors have been united under four conceptual categories in terms 
of their common qualities.These conceptual categories and frequencies produced by pre-service Science 
teachers’s metaphors are as follows: Form of gene, The function of gene, Characterized in gene, Content of 
gene. Giresun Unıversity; Form of gene ( 6) , The function of gene(15), Characterized in gene(16), Content of 
gene( 15), Atatürk Unıversity; Form of gene ( 6) , The function of gene (20), Characterized in gene(29), 
Content of gene( 13). In addition, candidate teachers who have been studying in both departments produced 
common metaphors. These metaphors consist of form of gene ( grain, chain), The function of gene( code, 
key, sand), Characterized in gene (seed, fingerprint, atom) and Content of gene ( family, memory card, class) 
have been determined. 
 
Keywords: Biology Education, Metaphor, The Gene, Metaphoric Thought. 
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PRE-SERVICE TEACHERS’ VIEWS ON PLANNING AND IMPLEMENTING STEM ACTIVITIES 
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This study aims to analyze the views of pre-service physics teachers on planning and implementing STEM 
activities. The participators of the study were eight students from Physics Teacher Education Faculty of 
Yuzuncu Yil University who taking ‘The Research Project in Field Education’ course. As a result of their 
research and discussion, participators organized a science festival that included STEM activities for 
secondary school students. Six STEM activities were implemented to twenty secondary school students in 
the festival. Structured interview forms were used as data source. Data qualitatively analyzed to illustrate 
pre-service teachers’ views on planning and implementing STEM activities. According to the findings 
obtained, pre-service teachers indicated that they did not have difficulty in planning and implementing STEM 
activities, their motivation in the process increased positively and they want to use STEM activities in their 
lessons when they started to teaching. 
 
Keywords: Stem Activities, The Research Project In Field Education, Pre-service Teacher 
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Binary Operations are one of the main topics of undergraduate abstract algebra. They are also a primary 
topic in many fields of mathematics in addition to their applications in physics, chemistry and biology. This 
study aims to describe the conceptual knowledge level of mathematics teacher candidates regarding binary 
operations. In order to achieve this, a test consisting of open-ended and true-false questions on binary 
operations was administered to a total of 77 teacher candidates; 32 primary school mathematics teacher 
candidates, 30 high school mathematics teacher candidates and 15 seniors from the mathematics 
department who were receiving pedagogical formation training. The data collected was analyzed using 
descriptive analysis in the context of the framework developed by the researchers. The findings of the study 
indicate that the performance of the candidates was insufficient with regards to the underlying conceptual 
knowledge that the questions sought. The study indicates that teacher candidates have difficulty in forming 
their subject knowledge successfully and they need to structure this as soon as possible. 
 
Keywords: Procedural Knowledge, Conceptual Knowledge, Pre-service Mathematics Teacher, Binary 
Operation 
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In the literature, there have been research examining different grade levels of students’ understanding of 
geometric shapes such as triangles, their main and auxiliary elements. For example, in Wang (2011)’s study, 
it was found that prospective elementary teachers could form accurate logical reasoning and explanations 
about main elements of shapes such as angles and edges. However, they could not effectively reason using 
auxiliary elements. In another study, Author (2016) and Gutierrez and Jaime (1999) focused on preservice 
teachers’ understanding about altitudes of triangles as one of auxiliary elements of triangles. They stated 
that it was necessary for them to attain deep knowledge about altitudes. The researchers made suggestion 
to perform studies about other auxiliary elements of triangles for future research. In this respect, as the 
necessity of making investigations about auxiliary elements of triangles was emphasized, the current study 
investigated preservice middle school mathematics teachers’ (PMSMT) conception of auxiliary elements of 
triangles. In order to achieve this, the activity sheets about definitions, constructions, and properties of 
auxiliary elements of triangles were designed and conducted to 23 junior PMSMT. The PMSMT had engaged 
in these activity sheets. Then, the data were collected through their written works and analyzed based on 
qualitative data analysis steps suggested by Creswell (2012). It was found that, the PMSMT could effectively 
define auxiliary elements of triangles. However, they had difficulty in construction, concurrence and the 
places of these concurrency points expect for medians.  
Author. (2016). 
Creswell, J. W. (2012). Educational research: planning, conducting, and evaluating quantitative and 
qualitative research CA: SAGE Publications. 
Gutierrez, A. & Jaime, A. (1999). Pre-service primary teachers’ understanding of the concept of altitude of a 
triangle. Journal of Mathematics Teacher of Education, 2(3), 253-275. 
Wang, S. (2011). The van Hiele theory through the discursive lens: prospective teachers’ geometric 
discourses. Unpublished doctoral dissertation. Michigan State University, ABD. 
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One of the important competences that teachers need to have is knowledge of students’ thinking (Doerr & 
English, 2004). This knowledge helps to design classroom settings that support effective instruction and 
students’ achievement (Sowder, 2007). Particularly, teachers’ knowledge of students’ mathematical thinking 
is essential for providing meaningful mathematics lessons (Lee, 2014). Thus, having this competence is also 
crucial for preservice teachers who are future mathematics teachers. At this point, the purpose of the 
current study is to examine preservice middle school mathematics teachers’ knowledge about students’ 
mathematical thinking related to perimeter and area and determine the consistency between this 
knowledge and students’ actual mathematical thinking. Case study, one of the qualitative research designs, 
was used to gain an in-depth understanding of the situation. The study was conducted with four senior 
preservice middle school mathematics teachers who enrolled in the program of elementary mathematics 
education at a public university. The data obtained through video recordings from the process of planning, 
teaching and reflecting on three lessons towards perimeter and area. The videos from teaching were used 
to identify students’ mathematical thinking, difficulties, mistakes and misconceptions whereas the videos 
from planning and reflecting were used to describe preservice teachers’ knowledge of students’ 
mathematical thinking. The data were analyzed through content analysis method. The findings showed that 
students had lack of knowledge about the meanings of the concepts of perimeter and area, made mistakes 
related to calculation and use of measurement units. In addition to this, preservice teachers’ predictions and 
expectations about students’ mathematical thinking were very low. Finally, it was observed that there were 
important differences between students’ thinking ways, difficulties, misconceptions and possible mistakes 
and preservice teachers’ expectations and predictions about these issues. 
Doerr, H. M., & English, L. D. (2004). Learning through interacting with students' ways of thinking. In I. Putt, 
R. Faragher, & M. McLean (Eds.), Proceedings of the 27th Annual Conference of the Mathematics Education 
Research Group of Australia. Mathematics Education for the Third Millenium: Towards 2010 (pp. 215–222). 
Townsville, Queensland: James Cook University. 
Lee, J. E. (2014). A study of pre-kindergarten teachers' knowledge about children's mathematical thinking. 
Australasian Journal of Early Childhood, 39(4), 29. 
Sowder, J. T. (2007). The mathematical education and development of teachers. In F. K. Lester (Ed.), Second 
handbook of research on mathematics teaching and learning (pp. 157-223). Charlotte, NC: Information Age 
Publishing. 
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Previous research in the literature show that students have difficulty in learning the concept of statistics 
(Bruno & Espinel, 2009; Monteiro & Ainley, 2007). At this point, teachers have important role. They need to 
have sufficient knowledge of statistics and understand their students’ reasoning and knowledge of statistics 
to teach it in their classrooms. In this respect, it is essential for teachers to analyze and identify their students’ 
knowledge of learning statistics including their conception of graphs, errors and misconceptions (González, 
Espinel, & Ainley, 2011). When the fact that teacher education programs provide opportunities about 
teaching profession to preservice teachers is considered, preservice middle school mathematics teachers 
(PMSMT) should be trained to make reasoning on students’ knowledge of statistics as a concept in the 
secondary school mathematics curriculum. Therefore, the present study aimed to explore PMSMT’s 
identification of secondary school students’ understanding of statistics, their errors and misconceptions. In 
other words, the purpose of the study was to answer the question of “to what extent do PMSMT understand 
secondary school students’ knowledge of learning statistics?”. In this respect, the study was organized based 
on case study research design. The sample of the study was composed ten senior PMSMT. In the study, a 
test including open-ended questions about statistics and designed by the researchers was conducted to 
secondary school students in a public school in southern part of Turkey. Then, the PMSMT analyzed the 
students’ written documents and explained their implications about the students’ understanding of 
statistics, errors and misconceptions. Their explanations were analyzed by qualitative data analysis 
techniques. The data collection and analysis process of the study is continued. The findings and conclusion 
will be completed and explained.  
References 
Bruno, A., & Espinel, M. C. (2009). Construction and evaluation of histograms in teacher training. 
International Journal of Mathematical Education in Science and Technology, 40(4), 473–493. 
González, T., Espinel, C., & Ainley, J. (2011). Teachers’ graphical competence. In C. Batanero, G. Burrill & C. 
Reading (Eds.). Teaching Statistics in School Mathematics. Challenges for Teaching and Teacher Education. 
A Joint ICMI and IASE Study. New York: Springer.Monteiro, C., & Ainley, J. (2007). Investigating the 
interpretation of media graphs among student teachers. International Electronic Journal of Mathematics 
Education, 2(3), 188–207. 
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Socio-scientific issues are ill-structured, complicated, and argumentative up to date issues which have 
multidimensional structure by emphasizing moral and ethical dimension and having risk and benefit analysis 
(Ratcliffe & Grace, 2003; Sadler, 2004; Zeidler et al., 2005). Since SSI could contribute students’ emotional, 
moral and intellectual abilities and higher order thinking skills (e.g. Dawson & Venville; 2013), with the 
revision of national science education curriculum, SSI has been directly included and emphasized (MONE, 
2013). Therefore, the aim of this study is to examine PSTs’ awareness towards the place of SSI in national 
science education curriculums which were published in 2005 and 2013. In this study, qualitative research 
method has been used. 19 3rd and 4th grade PSTs participated in the study. Semi-structured interviews 
which explored PSTs’ awareness towards national science education curriculum and the place of SSI in those 
curriculums in terms of scope and units in which SSI were integrated have been conducted. The data 
gathered have been transcribed verbatim and analyzed. According to the analysis it was found that most of 
the participants were aware of the both curriculums except one of the participants. It was found that found 
that 13 participants expressed that SSI was not included 2005 curriculum. About 2013 curriculum, 16 of them 
expressed the inclusion of SSI into that curriculum. For 2005 curriculum, PSTs mostly emphasized that SSI 
have been taken under science-technology-society-environment (STSE) scope and shared in “Living Things 
and Life” unit. For 2013 curriculum, about the scope of SSI, PSTs mostly emphasized that SSI have been 
included STSE scope. On the other hand, still, some participants were not aware of the scope which contains 
SSI. Lastly, PSTs noticed about the units that SSI mostly shared in “Living Things and Life” unit which was 
followed with “World and Universe”. 
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Socio-scientific issues are ill-structured, complicated, and argumentative up to date issues which have 
multidimensional structure by emphasizing moral and ethical dimension and having risk and benefit analysis 
(Ratcliffe & Grace, 2003; Sadler, 2004; Zeidler et al., 2005). In the previous studies, it has been found that 
SSI might contribute students’ higher order thinking abilities; emotional and intellectual development; 
interest and motivation towards learning and participation towards science lessons (e.g. Dawson & Venville; 
2013). In this study, it was aimed to examine PSTs’ views towards the contributions of SSI to teachers, 
students, and society because of the fact that it was thought if PSTs are aware of the possible contributions 
of SSI, they might be more willing to integrate such issues in their further professional lives. In accordance 
with this aim, qualitative research method has been used. 30 PSTs who have been selected purposefully 
from two state university placed in İstanbul participated in semi-structured interviews which asked the 
contributions of SSI in terms of students, teachers, and society. All the audio recordings have been 
transcribed verbatim and analyzed. As a result, it has been found that PSTs have positive views towards the 
contributions of SSI. For instance, they noticed that integrating SSI into science lesson might increase self-
confidence and motivation of teachers towards teaching science. In addition, SSI might contribute students’ 
academic success, scientific literacy, scientific process skills and content knowledge, motivation and interest 
towards science lessons, and also the abilities to produce, develop and share the idea. PSTs noticed that 
todays’ students are tomorrow’s society; therefore, the contribution of SSI to students are related with the 
contributions of society. Being aware of the issues from everyday life such as environmental issues, GMOs 
etc. were emphasized mostly as contributions of SSI to students and society. 
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The study aims to investigate preservice teachers’ perceptions regarding to technology by using metaphors. 
The participants of the phenomenological study are determined by using convenience sampling and include 
318 preservice teachers. Content analysis is used to analyze the data conducted via the sentence, 
“Technology is like ...; because ...” that requires preservice teachers to fill in the related blanks. Based on the 
content analysis, it is aimed to grouping the developed metaphors according to the common characteristics 
of them. The results show that preservice teachers created 129 valid metaphors related to technology 
concept. Preservice teachers associated 93 of the 129 metaphors with object or abstract ideas that have no 
mobility, 13 with humans, 17 with animals, and 6 with plants. Metaphors produced by prospective teachers 
are grouped under 9 conceptual categories in terms of their characteristics. As a result, teacher candidates 
often emphasize the emerging direction of technology while it has also been seen that participants perceives 
technology as a tool that provides both benefit and harm. In addition, some students view technology as a 
source of information and entertainment, while others perceive it as a source of evil and addiction. 
 
Keywords: Preservice Teachers, Technology, Metaphor, Perception Of Technology 
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As science progresses, living conditions change and develop and also change the interests and needs of new 
generations. In order to adapt to this change, teachers need to use teaching methods and strategies 
appropriate to the interests and needs of the new generation. The practices of these new teaching strategies 
should be given first to the preservice teachers in the education faculties and they should be trained to use 
these strategies. One of the applications widely used in science teaching recently is the engineering design 
process. These practices are compatible with the inquiry-based teaching approach and it is important that 
these applications are applied together in science teaching. In this study, it is aimed to carry out the design 
planning and practices together with the inquiry based instruction to preservice science teachers. It was also 
aimed to take preservice teachers’ views about this teaching strategy. In this study process, the 
interdisciplinary application of science, mathematics and technology fields as well as teaching the 
engineering design process to the preservice science teachers have been taken into consideration. The study 
is a case study. A total of 38 preservice science teachers in two universities, who were studying in the Science 
Education Department in Education Faculty, participated in this study. In the first stage, the 22-item Scientific 
Process Skills (SPS) test was administered as a pretest to the participants. In the second stage, in order to 
help preservice teachers to understand engineering design process and to learn its stages, four practices 
were conducted in group working under the supervision of the researchers. Secondary school science 
subjects appropriate for design process were identified and each one was given to a student group. 
Participants were required to prepare lesson plans appropriate to 5E learning cycle model and to develop a 
problem and a design that can be applied to the problem as a final stage. They have implemented the plans 
they have prepared, presented the problem they have created to other groups and offered them the 
opportunity to design. After the practices of all groups was over, the SPS Test was re-applied as a post-test. 
The SPS test, which was applied as the pre- and post-test, and the 5-question interview form of the opinions 
of the participants after the application were used as the data collection tools in this study. The results of 
SPS test showed that the SPS test scores of both university participants’ were increased and a significant 
difference was found between pre-test and post-test scores after the application. Descriptive analysis was 
used for the data obtained from interview form. The results obtained from this analysis showed that, 
engineering design practices applied together with the 5E instruction model indicate that all of the 
preservice teachers were satisfied and will use these applications in their teaching profession. However, 
most of the preservice teachers stated that they were having trouble in producing ideas during the design 
process, therefore they did research to find a design idea related to the subject and they could make their 
own designs by taking opinions from many sources. In general they focused on their designs at each stage 
of design process, in this way they could learn better by increasing their attention. 
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One of the most important aims of mathematics education given to schools is to improve students' 
mathematics literacy skills. In this context, it is expected that mathematics teachers and prospective teachers 
will have knowledge, skills and experience in mathematics literacy. In the developing students' mathematical 
literacy, the problems that are used in the learning-teaching process are important. In this direction, 
mathematics educators are expected to develop mathematical problem situations to improve and assess 
mathematical literacy. The purpose of this research is to examine the mathematics teachers and the 
prospective teacher’s problem posing skills’ towards mathematical literacy. The research was carried out 
using the case study model. The study group consists of 13 mathematics teacher candidates and 5 middle 
school mathematics teachers who take mathematics literacy courses in undergraduate and graduate 
education. Within the scope of the courses, theoretical foundations for mathematics literacy were given and 
applied studies were carried out. In this context, three problem posing activities were asked to assess 
mathematics literacy from the participants. The problems developed by the participants have been 
examined by means of descriptive analysis. The theoretical basis in the PISA study was accepted as the 
framework in data analysis. The problems developed are examined in terms of type, difficulty level, 
situations, mathematical processes and mathematical content. It has been observed that the problems 
developed in the analysis of the obtained data are open-ended problems in general. In terms of level of 
difficulty, the problems are mostly concentrated at level 4. According to the situations in which mathematics 
is used, it has been determined that professional and personal questions are more dominant. It is seen that 
the problems developed are more in terms of change-relations and spaces-shapes in terms of mathematical 
content. The average score of the employing in terms of mathematical skills were found to be higher than 
the formulating and interpreting. In addition, it was determined that there was a statistically significant 
difference in the comparison of mathematical process scores of teacher and prospective teacher in favor of 
teachers in formulating and total scores. It can be said that the teachers are more successful than prospective 
teachers in problem posing activities about mathematical literacy. 
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Science, Technology, Engineering and Mathematics (STEM) education is essential for the student’s 
meaningful learning through integrating knowledge, concepts and skills appropriately. There are many 
research focused on effectiveness of STEM activities in science education. Studies show that problem based 
learning strategies, inquiry based learning strategies, project based strategies, and laboratory based 
strategies integrated with STEM programs enhance teamwork and cooperation, student’s learning 
satisfaction. These strategies were used in different working groups such as senior high school students, 
STEM teachers, freshman engineering students, technology teachers and middle school students etc. in 
order to cultivate their problem solving abilities and construct their knowledge. In literature, project is 
described as a process which not only does help to develop investigation, problem solving and high level 
thinking skills using appropriate knowledge, but it also helps to reveal output freely on the real life issues. 
Furthermore, laboratory provides a central and distinctive role in science education, and science educators 
have suggested that rich benefits in learning accrue from using laboratory activities. This study was designed 
to explore preschool teacher candidates’ abilities/proficiencies about project based science laboratory 
activities integrated with STEM education. This study was carried out in science laboratory with 36 preschool 
teacher candidates during the eight weeks. Due to the fact that preschool classroom teaching programs 
include multidisciplinary teaching process such as mathematics teaching, science and technology teaching, 
life science teaching etc., preschool classroom candidates, who take place essential role in science teaching 
process, should be educated well-equipped individuals with positive attitudes and self-efficacy towards 
science laboratory. Thus, they can transform their scientific knowledge to next generations. In this study, 
preschool classroom teacher candidates designed projects using STEM integration. Classroom teacher 
candidates benefited from laboratory experiments to apply science format. They benefited from technology 
and engineering in order to design their projects’ outcomes. Finally, they used mathematical computing in 
order for cost calculation their projects. 
 
Keywords: Science Laboratory, Preschool Classroom Teacher Candidates, Project, Stem 
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The concept of Responsible Research and Innovation (RRI) has become an important aspect of research in 
European Commission’s Science in Society Program. Within the framework of IRRESISTIBLE Project, an 
inquiry-based module involving nanotechnology applications in health sciences was developed in 
cooperation with science educators, a scientist, and science teachers. In the module, the concept of RRI was 
introduced to the students around the main scenario of the antibacterial effect of silver nanoparticles. 
Students first explored the basic ideas relevant to nanoscience (e.g., size and scale, properties of matter), as 
well as testing and explaining the antibacterial effect of silver nanoparticles. Students then learned about 
the properties of other nanoparticles and discussed the aspects of RRI, namely public engagement, science 
education, gender equality, ethics, open access, and governance (Sutcliffe, 2011), considering the benefits 
and risks of nanotechnology in society (e.g., using silver nanoparticles in different commercial products). In 
this context, the purpose of the study was to examine students’ perceptions toward RRI as they were 
engaged in the inquiry-based instruction on nanotechnology applications in health sciences. A total of 175 
students participated in the study. About one third of the students were from middle school, and the other 
students involved from high school. A five-point likert-type questionnaire with 12 items, namely 
Questionnaire to Measure Perceptions on Research and Innovation in Today's Society, was originally 
developed as part of the project. The questionnaire included items for all six aspects of RRI. Data were 
collected before and after students experienced the module. Data were analyzed using the statistical 
procedures (descriptive and inferential). This paper communicates the statistical results based on the data 
from the questionnaire by comparing and contrasting students' perceptions toward RRI from pre to posttest. 
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In the field of mathematics there are games with different contents and features designed to support game-
based learning. In this study, after introducing 17 games that deal with arithmetic operations at the level of 
K-12 in Mathematics, they were examined depending on 11 different criteria. 
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Previous studies have revealed that students have misconceptions on numbers specifically on real numbers 
(Tall & Schwarzenberger, 1978; Ely, 2010). In order to eliminate the misconceptions, Voskoglou (2013) 
suggested that teaching should emphasize the use of multiple representations of real numbers and flexible 
transformations among the representations. In the current study, we conducted classroom teaching 
experiments (Cobb, 2000) with 19 prospective mathematics teachers in an English-medium university in 
İstanbul about the decimal representation of real numbers with the emphasis of quantitative reasoning 
(Thompson, 2011; Karagöz-Akar, 2016). The researchers thought of both the individuals\' mathematical 
thinking and class\' mathematical thinking as a group (Heinz, 2000) while developing the decimal 
representation of real numbers focusing on the relationship among three different representations: long 
division, division algorithm and the diagrams. The collected data consisted of students\' written work before-
during-and after the teaching sessions and video records of the teaching sessions. The data analysis was 
done through line by line analysis of the transcriptions of the video records and the written artifacts. Results 
showed that thinking through quantities depicted in diagrams, prospective teacherswere able to justify the 
reasoning behind the addition of comma next to the quotient and zero next to the remainder in the long 
division. Data also showed that, focusing on quantities depicted in diagrams, once prospective teachers 
related long division with multiple representations of rational numbers such as fractions, equivalent 
fractions and decimals through the mental actions of equal partitioning, grouping and counting, they were 
able to deduce that all these representations corresponded to the same number. Data further indicated that 
squeezing the decimal representation of real numbers, prospectcive teachers were able to deduce that real 
numbers could be represented by the limits of rational number sequences. Results might contribute to the 
mathematics education field by providing task sequences showing how difficulties regarding the real 
numbers could be eliminated via focusing on quantities. This might in turn inform both mathematics 
teachers and teacher educators in terms of developing the understanding of real numbers on the part of 
their students.  
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In this study, it was aimed to investigate the understanding and competences of science teacher candidates 
about formative assessment approaches. Qualitative case study methodology was used in the study. 
Research group consisted of 17 senior students of science education. As a data collection tool, a semi-
structured "Formative Assessment Perception Interview Form" was used which was developed by the 
researcher. The data were collected by conducting a total of ten in-depth interviews, 8 with focus groups 
and another 2 as face -to-face. Collected data were subjected to content analysis. Study findings revealed 
that perceptions and competences of prospective science teachers on formative assessment approaches are 
very low and not sufficient. In particular, it was found out in this study that prospective science teachers are 
familiar with the definition and function of formative assessment approaches (12%) at a low extent albeit; 
however, they are seriously deficient about for what purpose (7% competence) they will use and choose 
them, how to prepare such approaches (3% competence), how to interpret and score effects of the results 
for the learning-teaching process (2% competence). Science teacher training curricula need to be revised in 
a way to give prospective teachers a training and preparation in practical, long-term and real learning-
teaching environments for formative assessment approaches. 
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Investigating prospective teachers’ perceptions, attitudes and beliefs is one of the primary aims of teacher 
training studies. Identifying pre-service teachers’ beliefs, tendencies and professional activities is also 
significant in terms of contributing to their professional development. The attitudes and thoughts of pre 
service teachers about math education have many clues about the acts and performances that they will 
display while teaching math in classroom environment in the future. During the inclass interaction teachers’ 
attitudes towards the course and the students’ positive or negative attitudes teachers develop consciously 
or unconsciously while teaching math affect students’ thoughts and attitudes towards math in their future 
life. 
 In this study, math teacher candidates were asked to discuss the below dialogue that is storied between 
King Ptolemy and Euclid in the history of math. 
 “King Ptolemy wants to learn geometry but he finds ‘Elements’ book too long and hard to read and 
understand. Therefore, he asks Euclid if there is a shorter path to learning geometry and "Euclid replies there 
is no ‘royal road’ to geometry.” 
 The aim of the study is to identify math teacher candidates’ attitudes, thoughts and approaches towards 
math and math teaching through the above mentioned dialogue and ‘royal road’ metaphor. In this regard, 
in order to determine the opinions and attitudes of teacher candidates the study has been carried out with 
a qualitative approach. The opinions of 26 senior teacher candidates from the Department of Mathematics 
Education in a university located in Eastern Anatolian Region have been asked on a volunteer basis. In order 
to collect more valid and reliable data, the participants were announced that they did not have to write their 
names on the papers and their papers were not going to be graded. The data gathered from the teacher 
candidates were analyzed with content analysis method. According to the analysis, 18 of the participants 
(69%) found Euclid’s attitude right, towards the king asking for help to learn geometry. They also stated that 
there was no ‘easy’, ‘simple’ and ‘short’ way of learning math; ‘studying math is difficult, and takes time and 
effort’; and ‘there is no short and royal road to math’. On the other hand, 8 of the participants (31%) 
expressed ‘there might be a royal road for everybody’, ‘math information needs to be explained intelligibly’, 
the royal road to geometry passes through using the right methods and techniques’, ‘math can be made 
concrete and associated with real life’, ‘there are various methods and techniques, and they should be 
selected according to students’. For these reasons they did not find Euclid’s attitude right towards the king 
in the context of math teaching. 
 The metaphor ‘royal road’ is one of the primary terms of this study. This term can be said to mean easy, 
broad and useful way. With reference to this meaning, the results obtained with the analysis of math teacher 
candidates’ comments indicate that most of the participants do not have attitude and thought appropriate 
to the formation they have taken in their math courses. However with pedagogical formation it is aimed to 
teach math subjects effectively though the most current methods and techniques by taking individual 
differences into account. In other words, the aim is to find ways and methods to facilitate math learning and 
to remove the obstacles between math and student. Therefore, teachers try to provide students with 
learning experiences suitable for their level so as to realize effective learning. This is because an effective 
teacher knows how learning happens, how students acquire information and skills, which techniques and 
methods to use for effective learning, the advantages and disadvantages of these methods and techniques.  
 In this research context, it may be said that asking for the opinions of teachers and teacher candidates about 
the educational situations under which they are not subject or object is an effective method of identifying 
their attitudes and thought about the investigated situations. 
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Learning management systems (LMS), mobile learning software, MOOC platforms, virtual seminars, 
simulations, learning activities with wearable devices, and augmented reality applications are a few of the 
learning environments that can emerge with the development of technology. Each learning environment 
records its own learning experiences in order to evaluate learning performance of the person. The 
experiences of individuals who have different tentative in various learning environments are tracked and 
recorded separately within each environment. For instance, learning management systems (LMS) can track 
in detail the learning experiences that individuals have performed on the LMS. But the real achievement of 
the individual is the resultant of experiences in all environments. 
Experience API is an e-learning solution that enables learning experiences to be recorded in a data repository 
called a Learning Record Store, one of the structures developed for learners to track and keep real-world 
learning experiences in different technological environments. Experience Api provides an interface for 
recording learning experiences in a standard way. 
In this study, ADLnet's open-source "Learning Record Store" (LRS) and "Experience Api" (xAPI) have been 
installed in our own server. The experience of the students on the university learning management system 
(LMS) is recorded on LRS, which is in our server, via Experience Api. An Android mobile app has been 
developed to demonstrate that a learning experience from a different place than LMS might be taken. 
Learning experiences on LRS were recorded via the Experience API from the developed mobile application. 
By this study, an infrastructure that meets the standards was established in which students' learning 
experiences in all learning environments can be tracked and recorded. In addition to this infrastructure, a 
real-time reporting application based on LRS has been developed. This reporting application enables all 
learning experiences from different environments to be displayed on a Web site. The main purpose of the 
reporting application is to provide that records on the LRS are converted into a form that is applicable to 
data mining methods. Through these studies, it is aimed to prepare an environment that meets the standards 
that will enable us to determine what experience has had an impact on each students' achievement 
 
Keywords: Experience Api, Learning Record Store, Learning Experience, Learning Management System, 
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Studying the network of researchers by the means of complex networks instruments provide a 
comprehensive view of interactions between individuals. This type of studies locates under Network Science 
as Co-authorship Networks. In this study, we constructed the researcher network of ICEMST conference 
series spanning the years from 2014 to 2016. In combination with this dataset, we also studied the 
researcher network of ICRES conference series dataset, which is traditionally held as joint scientific activity 
with the ICEMST series. The both researcher networks are studied both standalone and combined views to 
define the influences to each other. The list of important nodes (researchers) and links (co-authorship 
activities) between the authors are outlined, in combination with the network parameters that give 
information about the structure of the networks. We finally performed HD visualizations about the networks, 
including the author names and link weights. 
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The purpose of this research was to study the system of resources, the objectives of usage and the factors 
affecting the selection and the integration of different resources by Lebanese secondary physics teachers in 
their teaching in general and particularly for teaching Electricity. For this aim, a qualitative approach was 
used where interviews and classroom observations were used as data collection tools. The research was 
designed as a collective case study where four teachers were purposefully selected, from 101 Physics 
teachers attending the annual meeting to discuss the answer key of the official exams, for in-depth 
investigation. At the beginning of the research, the four teachers were interviewed twice. The first was a 
general interview (GI) asking about the resources they use during their teaching in general and the second 
one was specific (SI) asking about resources they use to teach \"Electricity\". Teachers were also observed 
during their teaching of the chapter of \"Generators and receivers\". The number of classroom observations 
ranging between eight and ten sessions for each. The results showed that the selection of available resource 
is content dependent. Lebanese secondary physics teachers used all types: Paper resources (PR), visual 
resources (VR), object resources (OR), and evoked resources (ER), of the available resources to elaborate 
their teaching activities. They paid a particular attention to the experimental activity using (OR) and (VR) to 
enhance students\' understanding of physics in general and of Electricity in particular. Moreover, results 
showed that the virtual laboratory could be more efficient than the real lab at the level of precision, clarity 
and management in addition to its importance for illustration at the microscopic scale. It revealed also that 
the school setting, the time constraint and teachers\' professional knowledge are the main factors that affect 
the selection and the integration of resources. Furthermore, due to lack of materials and equipment Physics 
teachers referred to evoked resources (ER) and related the content taught to everyday real life. 
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Assessing student progress to aid learning is an essential skill that all teachers should develop to be 
successful within their profession. Teachers’ knowledge, dispositions and practices of assessment is known 
as assessment literacy or assessment expertise in related literature. As educators, we need to support 
teachers to develop their assessment literacies because using assessment in a way to support student 
learning is one of the ways that improve students’ successes. Thus, the study aims to review studies collected 
about assessment literacy in the context of science teacher education in Turkey to map current situation 
within the field. The study uses content analysis method located in qualitative research approach to review 
related literature. In order to gain related studies, ERIC, Google Scholar, and YOK (Higher Education Council 
of Turkey) databases were searched by using keywords such as ‘Assessment literacy’, ‘Assessment 
knowledge’ and ‘Assessment practices’. Moreover, journal published electronically in Turkey were searched. 
We found 35 studies that conducted on science teachers related to their assessment literacies. The studies 
analyzed by using assessment literacy standards within the related literature. The findings showed that most 
of the studies used quantitative methods to investigate science teachers’ dispositions and knowledge of 
assessment. The studies also mostly conducted on preservice teachers while a few studies collected on 
inservice teachers. While just two studies focused on assessment practices, no studies found to focus on 
how teachers’ interpret and use assessment results to aid learning. We suggest that more studies need to 
conduct on teachers’ assessment practices since teachers face with difficulties to transfer their knowledge 
of assessment into classroom practices. Furthermore, sometimes what teachers tell us is different than what 
they do because of personal and external factors. Thus, focusing on assessment practices lets us to support 
teachers in using assessment to aid science learning. 
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Science is a constantly changing and improving science that helps us to understand world, the events in the 
nature. With this science, the physical and biological world is defined, explained. Including abstract and 
difficult to understand topics in this science of science can encourage students to memorize. Therefore, the 
science course for an effective science teaching should be organized in a way that will provide meaningful 
and in-depth learning of the students. Subjects and concepts should be embodied in science courses in 
particular when the developmental characteristics of primary school students are considered. In science 
courses, visuals can be used to make subjects and concepts more understandable and students learn in a 
meaningful way. These are the images; cartoons, pictures, posters, posters, and photographs. In this context, 
students can transfer what they have learned into their daily lives. The purpose of this study is to determine 
how primary school teacher candidates relate subjects and concepts related to science to their daily lives. In 
this context, it is requested that the primary school teachers take photographs of the events and situations 
they meet in their daily life with respect to the subjects and concepts which are mentioned in the course of 
Science. Qualitative research approach was utilized in the research. A document review technique was used 
in the research. In this research, photographs taken by primary school teacher candidates were handled as 
documents, 50 photographs taken by primary school candidates were used in the research. In the analysis 
of the data, descriptive analysis technique was used. In the preliminary analysis of the data, it has been 
determined that the candidates of the primary school candidates take photographs about the "Movements 
and Strengths", "All Creatures and Life", "Recognising Material", "Electric Vehicles in Our Lives" and their 
gains in the science curriculum. 
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The most important instructional element in problem-based learning is the Problem-based scenario. 
Designing problem scenarios that are used in problem-based learning not also requires a specific type of 
expertise but also plays an important role in achieving the planned learning outcomes set by curriculum and 
teachers. Generally, in PBL instruction the learning trajectory decided by students during tutorials determine 
their learning activities. Therefore, identifying and quantifying desirable features of problem-based 
scenarios are imperative. This study explores feasibility and utility of science teachers as problem-based 
scenario developers. Purposeful sampling procedure employed in order to recruit 16 science teachers who 
participated in this study. After completing a course module on PBL instruction they were asked to design 
and develop a problem scenarios. Scenarios were subjected to qualitative evaluation and analysis using 
scenario evaluation rubric. Results indicated that science teachers are a viable and competent problem-
based scenario developers. Participating science teachers were able to develop quality scenarios that could 
be implemented in middle and high school science classes. These findings yield significant implications for 
science education and PBL instruction in that science teachers can be effective and viable resource as 
problem-based scenarios developers 
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Assessment is an integral part of effective teaching and constitutes one of the main comptence areas 
teachers should posses. Therefore, in order to be successful in science education at the secondary level, 
there is a need for assessment literate secondary science teachers. Assessment literacy is defined as the 
ability to select and use appropriate assessment tools and the ability to use the assessment process and its 
results to support instruction, as well as knowledge of assessment required for teachers to achieve their 
instructional goals. In addition, in the related literature, besides of assessment literacy, understanding of 
assessment and assessment expertise are used to explain teachers’ understanding and practices of 
classroom assessment. The purpose of this study is to analyze the researches conducted in Turkey on the 
assessment literatures of secondary science teachers, to determine the current situation, to determine the 
deficiencies in this area and to present the necessary recommendations to contribute the field. For this 
purpose, educational journals published in Turkey, Google Scholar, ERIC and the Higher Education Council 
[YÖK] thesis database were scanned using the key words such as assessment literacy, assessment 
understanding, alternative assessment methods. The abstract of 58 researchers obtained from the first 
round of search was read and 14 studies related to secondary science teachers were analyzed for this study. 
The results show that most of the studies conducted is based on quantitative research method and survey, 
as a data collection tool, is mostly used to conduct related data. The majority of the studies were carried out 
in the field of biology and physics teacher education, and only one study focused on chemistry teachers. In 
the studies, it was determined that assessment literacy was studied as an instant situation and that a 
longitudinal study was never conducted. Nine of the studies focused on teacher candidates while five of 
them focused on in-service teachers. The results of the examined studies that secondary science teachers 
often prefer traditional assessment methods, although they have theoretical knowledge about alternative 
assessment methods, they cannot apply these methods for different limitations (e.g. lack of time) and need 
practical support for how to use different assessment methods to assess and support learning. Based on 
these results, it is recommended that by using longitudinal and qualitative methods, further research should 
focus on how teachers understand assessment process, how they can use this process to support teaching, 
and the causes and solutions of disagreement between theory and practice. 
 
Keywords: Secondary Science Teachers, Assessment Literacy, Literature Review 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

180 

SELF EFFICACY AS MEDIATOR BETWEEN LEARNING AND BEHAVIOUR AMONG IN-SERVICE 
SCIENCE TEACHERS 

 
Natrah Mohamad 

The National University of Malaysia 
  

Kamisah Osman 
The National University of Malaysia 

  
Jamil Ahmad 

The National University of Malaysia 
 

The aim of this study is to explore the relationship between learning and behaviour among Malaysian science 
teachers after attending the In-Service Teachers Training Programme of Higher Order Thinking Skills (HOTS) 
which was mediated by their self-efficacy. The four-level model of Kirkpatrick was applied to evaluate 
training effectiveness at three levels, reaction, learning and behaviour based on the application of Bandura’s 
social cognitive theory. Multiple regression analyses indicate that self-efficacy mediated the relationship 
between learning (Knowledge, Skills, Attitude change) and behaviour. One of the practical implications 
emerging from this study is the importance of promoting and encouraging teacher participation in hand-on 
and HOTS-oriented activities. Such activities not only develop their self-confidence, but enhance their self-
efficacy when implementing teaching and learning innovations related to HOTs. In terms of modification of 
the four-level model, the school organiser of the HOTS Programme should also include “self-efficacy” in the 
evaluation process in order to improve its effectiveness. 
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The signs and representations are accepted as symptoms of mental activity and evidence for internal and 
external representations. They are considered in a broad sense, as something encompassing written as well 
as oral linguistic terms, mathematical symbols, gestures, etc. (Arzarello 2006; Ernest 2008; Radford 2002). 
Moreover, they are considered as constitutive parts of thinking. With the help of the signs and 
representations used by the people and the meanings of them for the people, the development of 
mathematical thinking can be understood beneficially. According to the report of NCTM (2000), it has been 
stated that the transition between different representation systems has improved the conceptual meaning 
and the result that the representation transformations should be supported in the students. In this respect, 
the tendencies of the national examinations (ÖSS, ÖSYS, YGS) which are the first rank of transition from 
secondary to higher education institutions were taken into consideration in the present study. The questions 
in these examinations were examined with respect to their representation transformations and their 
directions for students among types of representation transformation. In this context, with purposeful 
sampling technique, mathematical questions belonging to 12 exams made throughout the country from 
2006 to 2017, where approximately 1.5 million students face each year, were selected. The data were 
analyzed by document and descriptive analysis techniques. In the study, the data obtained were analyzed 
after grouping questions based on semiotic representations and indexes for transformation by descriptive 
analysis. Semiotic representations were shown as percentages and index-to-index conversions were done 
directly on the graph with numbers. 
Arzarello, F. (2006). Semiosis as a multimodal process. Revista Latinoamericana de Investigacio´n en Matema 
´ tica Educativa [special issue on semiotics, culture, and mathematical thinking]. 267-99. 
Ernest, P. (2008). Towards a semiotics of mathematical text (Part 1). For the Learning of Mathematics, 28 
(1), 2-8. 
National Council of Teachers of Mathematics (NCTM).(2000). Principles and standards for school 
mathematics. Reston, Va.: NCTM. 
Radford, L. (2002). The seen, the spoken and the written. A semiotic approach to the problem of 
objectification of mathematical knowledge. For the Learning of Mathematics, 22 (2), 14-23. 
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SOCIAL MEDIA AS A SCAFFOLDING TOOL: EXAMPLE OF FACEBOOK MATHEMATICS GROUP 
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The concept of scaffolding is based on Vygotsky’s concept of zone of proximal development. It is an 
instructional support provided by an adult to help student reach a higher level. It aims at the students’ 
cognitive development with a temporary and controlled support. From this point of view, it is used as a 
teaching strategy in teaching mathematics. Social media has potential to be a scaffolding tool thanks to its 
advantages of providing quick contact and snap messaging. The aim of this study is to investigate the use of 
social media as a scaffolding tool in teaching mathematics. In this purpose, teachers’/experts’ responses to 
the geometry and algebra questions put by students on a social media mathematics group were analysed in 
order to determine their approach of scaffolding. Teachers’/ experts’ responses were examined through 
content analysis. The findings show that there are at least 3 types of responses which are pure mathematical 
solution of the question, mathematical solution including feedbacks on students’ solutions, mathematical 
solution including procedural, methodological or conceptual explanations. It was found that some 
scaffolding strategies such as inciting student’s participation and offering conceptual explanations are less 
frequent. 
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In this study especially for elementary school students, a smart phone application developed to solve simple 
geometry questions by using image processing techniques on Android Platform. With this mobile 
application; perimeter, area and volume calculations can be done quickly so that students can be test 
whether their answers are correct. When previous studies have examined, it was seen that perimeter, area 
and volume calculations can be done by taking like the length, height and radius information from user but 
image processing techniques not used at this calculation process. In developed application C++ programming 
language is used also benefiting from OpenCV (Open Computer Vision) library and TesserAct OCR API 
(TesserAct Optical Character Recognition Application Programming Interface). 
 
Keywords: Education, Perimeter, Area, Volume, Android, Opencv, Tesseract Ocr Api 
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Ethical concerns in STEM Education give prominence to conduct research, especially on an e-learning 
assisted STEM Education professional development program as a part of STEM: Integrated Teaching Project 
(ITP). Professional development of STEM Education requires using the internet widely because of its ideation 
step and fact finding process. Using the internet actively brings its opportunity for flexibility and accessibility 
caused to cheating. Besides, academic integrity is a well-known requirement to implement in every step of 
an academic work, this is also valid for lesson plans and other course materials. Therefore, the levels of 
academic dishonesty and ethical concerns of teachers in ITP professional development program were 
investigated. During the academic year, intervention program focusing on integrated teaching knowledge 
(ITK) had been held. 249 teachers of elementary and high schools from 21 different cities of Turkey 
participated to face-to-face workshops, synchronous and asynchronous conferences. Mathematics and 
science teachers prepared lesson plans implementing STEM education in terms of ITK and this research was 
conducted by using STEM: ITP data with the written permission of Assoc. Prof. M. Sencer Çorlu, the director 
of the project. These lesson plans were assessed by lesson plan rubrics and references sections were 
investigated thoroughly. As a part of the program, asynchronous videos pointing out the importance of giving 
references without stating any standards or providing any instruction how to give references were reached 
by teachers on the learning management system. It was determined that these interventions enhanced the 
proceeding lesson plans. Overall, submissions were classified in four main ways of plagiarism indicating 
severity of plagiarism. Preliminary findings show that teachers’ education level, years of professional 
experience, gender, age, even geographic locations and cultural factors effect severity of plagiarism. 
 
Keywords: Stem Education, Ethical Concerns, Academic Integrity, Professional Development, Plagiarism 
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STUDENT METAPHORS OF MATHEMATICS TEACHER CANDIDATES’ 
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Sometimes we use too many words for an effective narration. However, instead of using so many words, an 
image can be used to express the message exactly. It may even be better to use a metaphor. Metaphors are 
generally concepts that are employed when analogy is the case. In the communication process, they cause 
more influence in the mind of the receiver than words and pictures. 
How is the concept of student in the eyes of the students who have been involved in various students during 
their education years, and in various classes? Moreover, the fact that these perceptions belong to teachers 
of the future further increases their importance. This point of view, expressed through metaphors, has the 
potential to lead to new insights for educational researchers. 
The aim of this study is to reveal the perceptions of mathematics teacher candidates for the concept of 
"student" through metaphors. The study group of the research is 77 students who attended İnönü University 
Faculty of Education Primary Education Mathematics Teaching Program and taking "Teaching Principles and 
Methods" course in Fall Semester of 2016-2017 education year. Two types of questions have been used to 
obtain the data of the study. The first question is, "The student is like ............; because ...... ", the second 
question is" Student is similar to ..................; because ............... ". Content analysis is used in the analysis 
and interpretation of the data. 
The data of the research was collected and the data analysis process is continuing. Full text writing of the 
research will be completed after analysis. If the proceeding is accepted for presentation, the results will be 
shared with the congress participants. 
 
Keywords: Metaphor, Student, Teacher Candidate 
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STUDENTS’ GENERATED ANIMATION AND PROBLEM SOLVING IN PHYSICS LEARNING 
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Students’ skills and achievement in solving Physics problem is often regarded as a benchmark to evaluate 
the effectiveness of problem solving (PS). However, many studies have reported that students demonstrated 
low level of Physics PS skills and achievement. Arguably, that problems are related to the implementation of 
conventional PS learning method which is limited to individual and group PS (cooperative) approach. 
Therefore, an innovative approach that integrated recent paradigm of PS learning; collaborative problem 
solving (CPS) and manipulation of students’ ICT literacy by generating animation is proposed to overcome 
the problem. Animation is selected as a medium that can provide opportunities for team work while 
designing an artefact at the same time cultivate problem solving skills. In order to evaluate the effectiveness 
of this learning innovation, seventy samples involved in this study. The samples were divided into two 
groups, the treatment group: students’ generated animation with CPS learning and control group: 
conventional PS learning strategies. The instruments used were Rubric of CPS Proficiency and Physics 
Problem Solving Achievement Test (PPSAT). MANOVA test were used to determine the effect of learning 
module in inculcating CPS skills. While ANOVA test were used to gauge the effect in improving Physics PS 
achievement. The findings revealed that there were significant main effect of methods on the CPS skills and 
Physics PS achievement between students who underwent the innovative PS learning modules with the 
students who underwent conventional PS learning strategies. This study concluded that the PS learning using 
innovative approach is effective not only in inculcating CPS skills, but also enhance the students’ Physics PS 
achievement. 
 
Keywords: Collaborative Problem Solving, Students’ Generated Animation, Physics Learning, 
Constructionism, Ict 
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This study aims to analyze secondary school students’ opinions about group studies in out-of-school STEM 
activities. The study was carried out in a “STEM Science Festival” organized in Yuzuncu Yıl University with 
participation of 20 secondary school students. Six out-of-school STEM activities were used in the science 
festival that implemented in five groups. Likert-type evaluation forms completed by the students at the end 
of each activity were used as a data source. Evaluation forms were included “Could be better”, “Good” and 
“Very good” options. According to the findings obtained, average of all activities was “Very good” and it 
could be seen that out-of-school activities have positive effects on group studies. 
 
Keywords: Out-of-school Stem Activities, Group Studies, Secondary School Students 
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SUPPORTING PRE-SERVICE MATHEMATICS TEACHERS MAKE SENCE OF GRAPHS AND 
NORMAL DISTRIBUTION WITH TINKER PLOTS SOFTWARE 
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Mathematics teachers need to learn how to use specific technologies in mathematics education (e.g. Tinker 
Plots, Geometry Sketchpad, GeoGebra, Cabri 3D, Logo etc.) to support their teaching and enhance student 
learning. This study investigate how Tinker Plot software can be use in teaching graphs and normal 
distribution with active mathematical experiments and problem oriented teaching. Tinker Plot is an 
interactive statistics application, intended for learning and teaching statistical concepts from primary school 
to higher levels. In 2016-2017 fall semesters, the research was conducted with the participation of 45 
students in Dynamic geometry classes for middle school mathematics majors being taught at a public 
university in Turkey. The course focuses on learning of geometry, algebra and statistics topics via inquiry-
based teaching with attention to the quality of mathematical knowledge and educational technology needed 
for teaching these topics in middle schools in computer lab environment. In the content of the course two 
activities were presented using Tinker Plots to build graphs and normal distribution concepts to junior 
university students. Students observed and constructed the two activities using Tinker Plots and enrolled in 
discussion about the pros and cons of the activities in terms of learning statistics concepts. The data 
collection method was focus group interviews about the activities. The data were analyzed through 
qualitative data analysis methods. This study aims to contribute to the literature by investigating how 
students make sense about the statistical concepts with the help of Tinker Plots activity. In focus group 
interview students expected to clarify the kind of content-specific technologies and instructional 
interventions that they experienced and detailed how educational technology support them to make sense 
about graphs and normal distribution. Teacher training programs and professional development initiatives 
should integrate technology with educational aims into the courses to develop teachers’ knowledge of 
pedagogy, content and educational technology. 
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At the same time, the fact is obvious that if these capabilities are not peculiar to everyone but only to some 
doctors, it becomes an indicator not for mass professional thinking but personal qualities of a definite 
person. Broad medical activity, which includes a significant amount of both patients and medical personnel, 
frequency of main diseases (socially significant in many respects) and requirements on rendering high quality 
medical care demand mass training of clinical thinking. First of all, it is demanded by the training of the 
diagnosis recognition process.How is the training performed now? Nowadays, the nosological principle of 
training dominates. A student studies one or another disease using textbooks and lectures. Thus, the student 
learns symptoms of the given disease in general, without relation to one or another concrete patient. Later 
at a lecture, a teacher presents a patient with the disease under study to the group of students, explains 
specific symptoms using patient’s example and checks how students acquired the particular nosological 
form. Thereby conclusions are made about a young doctor’s ability to recognize diseases and to treat 
patients who have the given disease. Both teachers and students are sure that a fund of knowledge about 
many diseases is formed in this way and the doctor will be able to do his job professionally by accumulation 
of this knowledge. 
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Syndrome principle of diagnostics is included by recognition of illnesses, in basis of which mental processes 
are fixed only with the circle of pathological and illnesses which show up the unique leading syndrome, 
regardless of belonging to different nosology units. 
 Beginning the inspection of patient, a doctor must actively find out the symptoms of disease. A researcher 
does not yet know thus, what illness is characterized by that or other symptom, because the aggregate of 
the same symptoms can be observed at different illnesses. In that time, only the valuable exposure of all 
clinical symptoms, features of their display, is given by possibility to form separate syndromes which allow 
recognizing and grinding a previous diagnosis. 
 To the basic syndromes of rheumatologically and surgical diseases it is possible to take the pain of different 
localization, fever, icterus, motorical-evacuation violation of gastro-intestinal tract and other very important 
syndromes.  
 That, syndrome - it symptoms-complex, outwardly unique for the different diseases of different organs and 
systems regardless of etiology and pathogenic of disease, and also from the staggered organ or system. 
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In this study, Desmos application which is actively used on mobile platforms and which is a free application 
is discussed. The most common technological tool available to students is mobile devices, Desmos is not 
limited to mobile devices, and Desmos is an application for mobile platforms and the web, which gives both 
students and teachers a great advantage in the use of this application. However, the use of this application 
is not common in our country. In this direction, it was aimed to determine the difficulties of the mathematics 
teacher candidates and their opinions about the application during the Desmos applications. Case study 
method is used in this study. Criteria sampling method is used for the selection of the candidates for 
mathematics teachers. This work consists of four phases. In the first stage, the application of Desmos was 
introduced. In the second stage class activities were carried out with teacher candidates. In the third stage, 
teacher candidates designed class activities in groups and activities were discussed in the class. In the fourth 
stage, teacher candidates were given an interview form in order to determine the opinions and then a 
representative of each group was selected and a focus group interview was held. In addition, researchers 
kept observation notes during the applications. Speech analysis was used in the analysis of focus group 
interviews; descriptive analysis was used in observation notes and content analysis was used in the analysis 
of interview forms. Mathematics teacher candidates have stated that they see Desmos application as a very 
useful tool in mathematics education, that the application is student-oriented and that they will use it when 
they are teachers. They also compared Desmos application with Geogebra, another dynamic geometry 
software, and saw the lack of three-dimensional drawings as a disadvantage of Desmos application. 
Researchers have observed that mathematics teacher candidates are interested in technology and are eager 
and enthusiastic about the use of technology in mathematics education. In future studies, it is possible to 
apply the Desmos based learning environments developed by math teacher candidates in high schools and 
to investigate the effects on students. 
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Concrete based activities and materials have an important role in meaningful and lasting learning of the 
students, which is the main component of the learning environment in the learning teaching process in 
education. The most important principle that determines the quality of these activities and materials in the 
learning environment is the ability of the teacher to organize activities and use materials. Especially the use 
of these activities and materials is becoming more important on the permanent learning of the learners, 
such as the history prepared on the basis of abstract acquisition and content. Nowadays, materials used in 
educational environments are based on technological equipment, and teachers have problems with using 
these materials. Based on these problems, the main purpose of this study is to determine the perceptions 
of history teachers working in state schools on the use of technology in the process of learning teaching. The 
study was a qualitative study and Nvivo11 program was used in data analysis. 
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TEACHER VIEWS ON PISA 2015 RESULTS 
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In this study, online questionnaire will be applied to 9th and 10th class teachers ans school principals. The 
questionnaire will refer to PISA 2015 exam sample questionnaire to determine the level of knowledge and 
awareness of teachers about the PISA examinations. So, the recommendation will be developed for the 
necessary measures to improve the education at high schools and raising the awareness of teachers and 
principals in order to achieve better results in the next examinations. 
 
Keywords: Pisa, Assessment 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

194 

TEACHERS' VIEWS ABOUT IMPLEMENTING AN ENGINEERING-FOCUSED THEME WITHIN AN 
EARLY STEM PROGRAM 

 
Zerrin Doğança Küçük 
Bahcesehir University 

  
Gürsu Aşik 

Bahcesehir University 
  

Şefika Girgin 
Yildiz University 

  
Mehmet Sencer Çorlu 
Bahcesehir University 

 
Emphasis of STEM education increases in almost every country. However, there is a lack of research on 
teachers’ understanding and integration of STEM into their classes. As the grade level decreases, the need 
for research on teacher preparation and teacher practices about STEM education increases. In this context, 
this study aims to reveal and assess the views of teachers who implemented an “Early STEM” program at 
their classes. The program was based on the framework of Integrated Teaching Project and designed for K-
4 students. The program has been implemented in 10 schools in six different cities of Turkey and two lesson-
hours per week are assigned in the school curricula. The Early STEM Program includes four themes and every 
theme is designed with a focus of each STEM discipline (namely, science, technology, mathematics and 
engineering) and integration of other STEM disciplines. The sample of the study was composed of 45 
preschool and classroom teachers (11 males and 34 females). An electronic survey with five open-ended 
questions was sent to the teachers after their implementation of the second theme of the program centered 
on engineering with integration of science discipline. The findings of the study revealed that the participated 
teachers had positive views on the implementation of STEM at early grades. Moreover, teachers expressed 
their urgent need to be trained about STEM integration. Parallel with the findings from the teachers on their 
implementation of the first theme, the problems such as inadequacy of time, insufficient motor skills of 
students for product development were reported. For this engineering-focused theme, the teachers also 
expressed that as grade level of students decreased; students had more difficulties to construct mechanisms 
with the suggested materials. One of the most significant results was that integrated teaching knowledge of 
the teachers improved after the implementation of the second theme of the program. 
 
Keywords: Stem Education, Program Development, Teachers’ Views, Integrated Teaching Knowledge, Early 
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Abstract 
This study aimed to investigate the relationship between students’ perceptions of science learning 
environment and their basic psychological needs in science learning. The perceived science learning 
environment included teachers’ autonomy support and classmates’ support while basic psychological needs 
comprised of relatedness, autonomy, and competence. According to self-determination theory, meeting 
individuals’ psychological needs is important for healthy development of individuals and it is expected that 
learning environments in which students are supported by their teachers and peers contributes satisfaction 
of these needs (Deci & Ryan, 2000). The data of the study were collected through students’ self-report 
surveys. The participants consisted of 1018 middle school students (33.8% sixth grade, 36.4% seventh grade, 
and 29.8% eight grade) who enrolled in one of 9 selected middle schools located in Erzurum, one of the 
largest cities in eastern part of Turkey. 52% of the participants were boys and 48% of them were girls. The 
average science achievement score from previous year was 4.37 (SD= 0.78) over 5. Three separate 
hierarchical regression analyses were conducted with each basic psychological need dependent variable. In 
the first step of the analysis, gender and prior science achievement were included in the model in order to 
control for their effects Afterwards, in the second step, teachers’ autonomy support and classmates’ support 
were included. Results showed that, both teachers’ autonomy support and classmates’ support statistically 
significantly and positively predict all basic psychological needs components (i.e., relatedness, autonomy, 
and competence). Teachers’ autonomy support emerged as a better predictor of basic psychological needs 
than classmates’ support. The explained variance in the basic psychological needs components ranged from 
33.4% to 40.8%. Based on the findings of the study, students’ seem to feel more autonomous, related, and 
competent in science learning environment where science teacher provides students choices and classmates 
treat them nicely. 
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Learning Math is considered as one of the most difficult subjects for pupils. Different types of mathematic 
errors appear when pupils do exercises at class or when they do their homework. The main reason of these 
errors is because Math requires high order cognitive skills. 
The primary aim of this research is revealing types of difficulties in Math that appear between Ordinary 
Students (OS) and Students with Learning Disabilities (SLD) in the elementary level.  
The sample of the research consists of 192 elementary teachers. 61 of them are teachers of special education 
who teach students with learning disabilities. A qualitative method was used for analyzing the Data that 
were collected by interviews based on half –structured questionnaire. 
Research results indicated the presence of various difficulties among students underlie common errors that 
appear in the ability of students to solve mathematic problems. These errors can be classified into two main 
types:First, Direct Arithmetic Errors, such as Errors In Basic Mathematic Concepts (EBMC), Errors in 
Implementation of Basic Arithmetic Operations ) EIBAO), Errors in Solving Verbal/Non-verbal Mathematical 
Questions (ESV/NMQ) wich is divided into two groups: ESV/NMQ due to difficulties in the ability to convert 
verbal and non-verbal terms into numbers and (ESV/NMQ) duo to difficulties in the ability to organize data 
and planning for solution. Second, Indirect Arithmetic Difficulties such as difficulties duo to ADHD, difficulties 
duo to Reading and Understanding Written Language and duo to other reasons that will be discussed 
furtherly in the International Conference. 
In addition, the results indicated a significant difference in the rate and type of errors and difficulties 
between Ordinary Students and Students with Learning Disabilities. Where it turns out that most of the 
errors among OS is due to difficulties in high-level cognitive skills, such as organizing information and 
planning solution, while errors among Students with Learning Disabilities were related to both Low and High-
level cognitive skills. Further analysis will be presented at the conference. 
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Bees have an essential role in our ecological system, because of their contribution to health and reproduction 
of fruits and cultivated plants, through the pollination of flowers. It is very important for children to be 
aware, since early years of school, of bees lifestyle, learning their anatomy, organization, hierarchy, and, 
being familiar with them, to be able to win their instinctive fear. For this aim, a learning program, that 
included theoretical and visual approach, with the help of exhibits and living beehives, was organized in 
collaboration with Muğla Beekeeping Museum for pre-school children class. The program included 
preliminary activities as to taste honey, complete some bees puzzle, watching animations and 
documentaries in classroom and, after that, the attendants were brought to visit Muğla Beekeeping Museum 
,where direct observations were possible, and some more explanation had been given “on the field”. Again 
in classroom, under the teacher supervision, the children made role- plays about honey production and 
pollination and prepared draft showing their knowledges. Pre-test and post- test conducted with voice- 
recorded questionnaires, and analysis of the children draft have showed that bees- life, as anatomy, 
functions, hierarchy, ect. was far more familiar after this experience, as well as fear was now reduced. As an 
outdoor learning environment, supported by activities that stimulate multiple intelligences, it can be said 
that the experience in the museum have contributed to children's formation, even though the participants 
were in their early age of life. 
 
Keywords: Early Childhood Education, Outdoor Learning, Non-formal Learning, Honeybee, Museum 
Education, Multiple Intelligences. 
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TEACHING MATHEMATICS USING LECTURE CAPTURE TECHNOLOGY 
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Technology in higher education is dramatically changing and continuously giving a challenging time for 
educators and institutions to provide the same level of innovative contents, environment and interaction to 
a digital native generation which is well powered with technology. It has been well observed and recognized 
that video lectures technology can have positive impacts on student learning and satisfaction however 
research on Mathematics intensive subjects have yet to be fully explored. This exploratory evaluation seeks 
to examine students’ experiences and perception on receiving lectures via a digital lecture technology, and 
to assess using statistical tools the benefits of those video lectures on student performance in a mathematics 
intensive subject for freshman students at the American University of Sharjah, UAE. The concept of 
introducing rich text format lecture capture technology in Mathematics subjects (Math for Business and 
Calculus 2) was rigorously analyzed on a total sample of more than 300 students over multiple semesters. 
Both control groups without using any form of technology and experimental groups with using the proposed 
technology were compared in terms of student acceptance and academic performance improvements. Both 
qualitative and quantitative analysis were used and the results are very promising. Students saw the added 
benefits and found the technology very useful 
 
Keywords: Video Lectures, Lecture Capturing, Teaching And Learning Technology, Innovative Learning 
Technology, Student Performance, Mathematics Teaching. 
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TEACHING NANOTECHNOLOGY AS AN EXTRACURRICULAR ACTIVITY: VIEWS OF TEACHERS 
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As a part of IRRESISTIBLE Project (EU-FP7-SCIENCE-IN-SOCIETY-2013-612367), a module, Nano and Health, 
integrating Responsible Research and Innovation (RRI) to nanotechnology education through inquiry-based 
science education was developed. The theme of the module was introduced to the students with a scenario 
involving hospital-acquired infections and the role of silver nanoparticles in preventing infections. During the 
implementation of the module , students started with examining the basic ideas relevant to nanoscience 
(e.g., size and scale, properties of matter, and tools). Then, they tested and explained the antibacterial effect 
of silver nanoparticles and then the changing amount of silver nanoparticles in nanoproducts as they are 
washed. Finally, students read about the properties of other nanoparticles (e.g., gold nanoparticles) as well 
as discussing the aspects of RRI, namely public engagement, science education, gender equality, ethics, open 
access, and governance, by considering the nanotechnology in society, in particular the use of silver 
nanoproducts to be protected from bacterial infections. After completing the 8th lesson, they designed and 
developed an exhibit as a group, as well as presentinged their work at a science center in a local exhibition. 
A total of 24 teachers from 18 schools implemented the module in their schools as an extracurricular activity 
within 12 weeks. Eight of the teachers were teaching at middle school. At the end of the implementation, 
teachers were interviewed, and they filled an open-ended questionnaire reflecting on their experiences. All 
the responses of teachers were coded and analyzed. Based on the preliminary results, almost all teachers 
agreed that their students improved collaboration, critical thinking, inquiry, and design-based learning skills 
even though they experienced some challenges such as lack of time, and improper physical conditions. 
Finally, they all recommended it to other teachers, because they believed that implementing this module 
improved their content and pedagogical content knowledge. 
 
Keywords: Nanotechnology Education, Responsible Research And Innovation, Extracurricular Activity 
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Ali Ozdemir 
Manisa Celal Bayar University 

  
Aysegul Alaybeyoglu 

Izmir Katip Celebi University 
  

Kadriye Filiz Balbal 
Manisa Celal Bayar University 

 
Learning, which is a lifelong process, is very important, especially for students in formal education. It is 
important for students to learn easily, quickly, effectively and permanently. There are many different 
learning methods and techniques to achieve this. One of these is the mind mapping technique. The mind 
mapping technique, which is a visual technique in which the main element to learn is located in the center 
and other items spread out from the center, is an effective technique that allows even the most complex 
structures to be understood easily. There are studies in the literature about the use of the technique in 
different lessons and the determination of its effects. The purpose of the proposed study is to determine 
the students' views on the practice using the mind mapping technique in high school mathematics. In the 
study, firstly, high school 10th grade students were given information about mind mapping technique. 
Following this, they are asked to create their own mind maps about the quadrangle subject. At the end of 
the course, the mind maps they have created are examined and the opinions of the students who 
participated in the application are evaluated. 
 
Keywords: Mind Map, Quadrangle 
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Area and area measurement in Geometry are very important concepts and they are among the basic 
geometric concepts that will help us in making sence of the environment which we live in. It is very important 
to grasp the character of the area before measuring the area, as it is the set of points in a two-dimensional 
space within a geometrically area. The most common geometric shapes in daily life are triangles and 
parallelogram and the curriculum includes the calculation of the area of the parallelograms and triangles at 
the sixth grade level. 
Research conducted area measurements related to previous acquisitions and issues of researchers in the 
field indicate that they have difficulties in teaching the subject of measurement. One of the researchers in 
this study was planned as a research activity investigation because at the same time it was a mathematics 
teacher and aimed to increase the quality of his teaching process. The working group is composed of 17 sixth 
grade students at Ertuğrulgazi İmam Hatip Middle School located in Alpu in Eskişehir. 11 of them are girls 
and 6 are boys. The first step of the action research is to determine the problem situation. Therefore, the 
problem of this researcher is "How to teach the area of triangles and parallelogram more effectively in sixth 
grade mathematics class?". A literature review on the problem was made and after data collection steps 
performed by determining action plans in the 5E learning model lesson plans are prepared. 
Each action plan consists of four phases in itself. Outputs of the prepared and implemented action plan have 
been effective in forming the next plan. After the implementation step of the action plans, the rating phase 
has been completed. 
 
Keywords: Area Measurement, Action Research, Triangle,parallelogram 
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TEACHING VECTOR OPERATIONS WITH MULTIPLE REPRESENTATIONS 
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Vectors is a fundamental concept which has very important applications and is used to define several 
matehematical and physical concepts and quantities. By the reason of its importance in both of these 
disciplines, students’ understanding of vectors concepts have been analyzed by many researchers in 
problems with a physical context and/or with a mathematical context. 
 In this study, we implemented a pre-test with isometric mathematical and physical problems to the students 
who had completed the required introductory physics course at the mathematics teacher education 
program and engineering program of a Turkish university. It is explored and analyzed the commonly 
identified error patterns and students’ misconceptions about vectors and vector operations. 
 A dynamic mathematics software is used to give a mathematical instruction which is based on the multiple 
representations of vectors and vector operations. After this instruction a post-test similar to the pre-test is 
implemented and then the effects of this instruction to the students’ understanding are analyzed and 
reported. 
 
Keywords: Vectors, Vector Operations, Multiple Representation, Dynamic Mathematics Software, Vectors 
In Mathematical Context, Vectors In Physical Contex 
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TECHNOLOGY SELF-SUFFICIENCY OF SOCIAL STUDIES AND CLASS TEACHER CANDIDATES 
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This study was carried out to investigate the self-efficacy perceptions of social studies and classroom 
teachers regarding technology. The research is limited to third and fourth year students studying at Social 
Studies and Classroom Education Department of Gaziantep University Nizip Education Faculty. Survey 
method technique from research quantitative research techniques was used. In order to measure the 
teacher candidates' self-efficacy perceptions reagrding technology, ‘The Technology Proficiency Self-
Assessment questionnaire' developed by Ropp (1999) and adapted to Turkish by Gençtürk, Gökçek and 
Günes (2010) was used. The data of the study were analyzed using the SPSS 22.00 package program. ANOVA, 
independent t test and descriptive statistical techniques were used in the study. According to the results of 
the research, it is seen that the technology self-efficacy of the teacher candidates is moderate. However, 
significant results were obtained in favor of women as a gender variable in technology. Among classroom 
and social studies teachers, social sciences teacher candidates' attitudes towards technology are higher. In 
addition, it has been seen that the prospective teachers use technology for the purpose of entertainment, 
play and communication rather than educational purpose. 
 
Keywords: Social Studies Education, Classroom Education, Technology Self-efficacy 
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THE ANALYSIS OF MENTORING PRACTICES' IMPACT ON THE INTRODUCTORY ACTIVITIES BY 
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Mentoring practices' positive impact on academic success, career development, and personal development 
has been observed in numerous studies. The present study, in turn, focuses on their potential contributions 
to teachers' classroom practices and acclimation with curriculum. For this purpose, the impact of eight weeks 
of mentoring was analyzed from a holistic perspective with reference to a number of distinct parameters 
within the framework of the present study providing a qualitative review of their impact on "Introductory 
Activities" of teachers. Three physics teachers were enrolled in the study on a volunteering basis. For a total 
of 16 weeks, each teacher's courses were observed before, during and after the mentoring practices. In this 
context, the observations prior to the mentoring process revealed the existing state and the current teacher 
profiles of the teachers, while the observations during the mentoring process enabled the analysis of the 
process' reflections on the activities in the classroom. The observations to follow the mentoring process, in 
turn, served to assess how lasting would the impact thereof would be on teachers' practices. The items 
investigated within the framework of the introductory activities (greeting and entrance to the classroom, 
remembering previous knowledge - roll call, drawing attention, motivation, stating the target) are analyzed 
to establish the frequency of performance by the teachers, leading to the assessment of the Teacher's 
Application Score (TAS) for each item. The teachers' activities were categorized in 4 groups on the basis of 
these scores: Activities Needing Definite Improvement, Activities Recommended to be Improved, Already 
Developed Activities, and Overused Activities. The analyses led to mentoring processes taking into 
consideration the state of affairs prior to mentoring. Thereafter, the impact of the process was presented 
with reference to TAS. The data suggests that mentoring activities have a positive impact on the introductory 
activities on part of the participants, and that such impact was lasting in nature, even after the mentoring 
was discontinued. 
Note: This study was carried out under the project code TUBITAK 214K043.

Keywords: Mentoring Activities, Teacher Practices, Introductory Activities 
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The purpose of this study is to determine cognitive structures of biology students by defining their 
conceptual frameworks. In the study, qualitative research methods were used. It was carried out with the 
participation of 60 students from Biology Teaching Department, Education Faculty and Science Faculty, 
Biology Department. Independent word association test and drawing-writing test were used for data 
collection. The data obtained were examined in accordance with content analysis. The research data were 
grouped under nine categories; these were separated as lungs and respiratory diseases, the structure of 
lungs, properties of lungs, functions of lungs, factors of lung diseases, living creatures with lung respiratory, 
the organs that help lungs, main respiratory organs and location of lungs in the body. The students were also 
determined to have some alternative concepts about lungs. 
 
Keywords: Biyology Education, Lungs, Word Association Test, Cognitive Structure. 
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THE COMPARISONS OF QUANTITATIVE AND QUALITATIVE PROBLEMS ON STUDENTS' 
PHYSICS ACHIEVEMENT 
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Problem solving is quite important for physics and physics education. Besides, it is essential for students to 
develop the scientific and analytical thinking processes. These processes can be taught to students with the 
help of the scientific and analytical thinking. Generally instructors solve some fundamental quantitative 
problems regarding the subjects after they teach the subjects in the traditional instruction model. Students 
also prefer to memorize some solution ways of the problems by using basic equations or formulas concerning 
the problems instead of learning of the solution ways of the problems. These kinds of approaches do not 
lead to sufficient learning for the students. Solely, knowing the fundamental equations/formulas are not 
enough for problem solving. The instructors need to tend more on teaching of the qualitative problem 
solving. Therefore, this study was investigated the effects on students' quantitative and qualitative problem 
solving achievement. The study was conducted to 80 university students. The students were asked four 
problems in final examination which are consisted of two qualitative and two quantitative problems. The 
problems were about “Newton's Laws” and “Work and Energy Chapters”. Students' solutions were analyzed 
and reported. Some suggestions in the light of investigation were presented in the end of the research. 
 
Keywords: Higher Education, Problem Solving, Scientific Thinking 
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THE COMPARISONS OF THE FRACTIONAL GAIN IN CONCEPTUAL LEARNING BY USING PEER 
INSTRUCTION 
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Traditional instruction is not sufficient in science, technology, engineering and mathematics education at the 
present time. Therefore new teaching strategies and methods have consistently been developed by the 
scientists. One of the new developed teaching methods is peer instruction. Peer instruction is interactive 
teaching method. Peer instruction is quite easy and practical to implement therefore peer instruction might 
be adapted to different disciplines of science, social, and engineering. The effectiveness of peer instruction 
and traditional instruction on students’ conceptual learning were compared by calculating fractional gains 
with the help of some standardized tests (Force Concept Inventory-FCI, Force and Motion Conceptual 
Evaluation-FMCE, Conceptual Survey of Electricity and Magnetism, CSEM) in this study. The normalized gains 
of studies performed and accessed between 1990 and 2016 were evaluated and discussed. When the 
examined studies were generally interpreted, students’ conceptual understanding performances instructed 
with peer instruction were higher than students’ conceptual learning performances taught with traditional 
instruction. 
 
Keywords: Conceptual Learning, Peer Instruction, Standardized Tests 
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The purpose of this study is to examine effects of Brain-Based Learning method on seventh grade students' 
metacognitive awareness. Thirty-five seventh grade students (23 girls, 12 boys) participated in this study 
voluntarily. The unit of “Structure and Properties of Matter” has been taught using Brain-Based Learning 
method for six weeks. Students' notebooks, Strategy Evaluation Matrix (Schraw, 1998), Regulatory Checklist 
(King, 1991), and Course Evaluation Essays were used for qualitative data. Metacognition Scale (Yıldız et al, 
2009) was applied as pre-posttest for quantitative data. According to the results, the findings from Students 
Notebooks and Course Evaluation Essays showed that students exhibit positive metacognitive awareness for 
science lesson. This study indicated that Brain-Based Learning methods improve the metacognitive 
awareness of students in a positive way. 
 
Keywords: Brain Based Learning, Cognitive Awareness, Metacognition, Structure Of Matter, 
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The aim of this study is to determine the effect of Cooperative Experiment Method (CEM) and animation 
technique on 6th grade students’ motivation and anxiety towards science course in “Conduction of 
Electricity” unit. The sample of this study consist of 28 students from CEMG and 25 students from AG, totally 
53 students from two different 6th grade classes of a secondary school in Ağrı. Pre- and posttest comparison 
group of quasi-experimental design was used in this study. As data collection instruments, the Science 
Motivation Scale (SMS) and Science Learning Anxiety Scale (SLAS) was implemented as pre- and posttest. 
Independent samples t- test was used for the data analyzes. Before implementation, it was seen that there 
was not a statistically significant difference between CEMG and AG, SMS and SLAS pre-test average scores 
(p>0.05). After implementation, there was not a statistically significant difference between SLAS posttest 
average scores (p>0.05), there was a significant difference between SMS posttest average scores in favor of 
CEMG (p<0.05). 
 
Keywords: Experiment, Animation, Motivation, Anxiety 
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Bu çalışmanın amacı FeTeMM alanlarının entegre edildiği mühendislik tasarım etkinliklerinin fen bilgisi 
öğretmen adaylarının Entegre FeTeMM öğretimi yönelimlerine ve FeTeMM alanlarına yönelik tutumlarına 
etkisini araştırmaktır. Çalışmada ön-test son-test kontrol gruplu yarı deneysel desen kullanılmıştır. Çalışmaya 
bir devlet üniversitesinde öğrenim gören 56’sı deney, 36’sı kontrol grubu olmak üzere toplamda 92 fen bilgisi 
öğretmen adayı katılmıştır. 12 haftalık uygulama süreci olarak tasarlanan araştırmada, sürecinin ilk iki 
haftasında öğretmen adaylarına mühendislik tasarımı ve FeTeMM alanları entegrasyon süreci ile ilgili 
bilgilendirme yapılmış ve katılımcılarla birlikte örnek etkinlikler yapılmıştır. Sürecin devamında öğretmen 
adaylarına bu alana yönelik 4 adet problem durumu verilmiş ve bu durumlara yönelik tasarım etkinlikleri 
geliştirilmesi istenmiştir. Süreçte karma araştırma deseni kullanılacaktır. Bu bağlamda nicel veriler FeTeMM 
öğretimi yönelim ölçeği ve FeTeMM tutum ölçeği ile toplanacaktır. Nitel veriler ise görüşme sorularıyla ve 
tasarım raporlarının içerik analizleriyle elde edilecektir. Veriler üzerinde t testi, ANOVA, % ve frekans 
analizleri yapılacaktır. Çalışma sonunda öğretmen adaylarında FeTeMM alanları ve mühendislik tasarım 
süreci ile ilgili farkındalık oluşması ve tutumlarının pozitif yönde değişmesi beklenmektedir. 
 
Keywords: Stem, Engineering Design, Teacher Candidate 
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Making use of only one teaching method in delivering specific physics subjects are not effective. Thus, 
making use of more than one teaching method in such physics subjects ensures efficiency and entertainment 
of the course through increasing students’ attention and motivation. 
 In this study, in addition to traditional method, the subject of electrostatic was presented to university 
students who took Physics 2 course through drama method. This study aims to determine the effects of this 
practice on students’ achievements in the course. In this sense, drama scripts were written by the researcher 
concerning the electrostatic unit, and these scripts were applied to a class of 42 university students studying 
at Balıkesir University, Necatibey Education Faculty, Primary Grade Mathematic Education Department in 
the 2015-2016 education year, spring term. These scripts were used in the Physics 2 course, electrostatic 
subject, which were presented by using drama method in addition to traditional methods such as direct 
teaching and solving questions. The data collection instruments of the study were the Electrostatic Concept 
Test which was used as both pre and post-test, and the Drama Method Attitude Scale which was applied to 
determine students’ attitudes towards the drama method. The reliability coefficients of the Electrostatic 
Concept Test datas were 0.73 while it was 0.95 for the Drama Method Attitude Scale. The study results found 
out statistically meaningful differences between the pre and post test scores of the participant students, and 
determined a positive attitude among students towards the use of the drama method. 
 
Keywords: Key Words: Drama, Electrostatic, University Students. 
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The aim of this study is to investigate the interaction effects between gender and grade level among rural 
indigenous secondary school students’ attitude towards chemistry in Sarawak, Malaysia. The students’ 
attitudes were measured using Attitude towards Chemistry Lesson scale (ATCLS) form with multidimensional 
questionnaire to provide the interaction effects between gender and grade levels. The subscales which 
involve in ATCLS are liking for chemistry theory lessons, liking for chemistry laboratory work, evaluative 
beliefs about school chemistry and behavioral tendencies to learn chemistry. ATCLS was administered to 470 
rural indigenous secondary school students between age 16-18 years old which involve 177 male and 293 
female students. Only two grade level was chosen in this study that is form 4(245) students and form 5 (225) 
students. The two-way MANOVA statistical analysis were used to identify the effects of gender and grade 
level on rural indigenous secondary school students’ attitude towards chemistry. The finding show that 
gender (Wilks’ lambda = 0.955, F (4, 463) = 5.47, p < 0.001) and grade level (Wilks’ lambda = 0.969, F (4, 463) 
= 3.68, p < 0.05) have a significant effect on attitude towards chemistry. The finding also show that no 
significant interaction effect between gender and grade level (Wilks’ lambda = 0.983, F (4, 463) = 2.03, p > 
0.05) on rural indigenous secondary school students’ attitude towards chemistry. 
 
Keywords: Attitude, Gender, Grade Level, Indigenous Students, Learning Chemistry 
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Science education, which aims to develop the individual’s mental process skills, requires active participation 
in the process. The most important factor in science education is inquiry. Inquiry-based science education 
helps individuals to gain learning skills and to develop positive attitudes towards learning. The most frequent 
problem in science, technology, engineering and mathematics education is students’ fears about these 
subjects. One of the reasons for having such a fear can be the methods of teaching. A teacher with scientific 
inquiry skills will reflect these to teaching programs and teaching strategies. In an exact opposite situation, 
students’ fears can increase more. Thus, teachers should have the highest level of inquiry-based science 
skills. A teacher who has developed inquiry skills will also develop scientific process skills. This in turn will be 
a very important opportunity for students. The purpose of the study is to research to what extent inquiry-
based nature of science lesson will affect prospective teachers’ scientific process skills. Inquiry-based 
activities were developed with the study group in nature of science lesson. The sample of the study consists 
of Ordu University science teaching department students (n=32). The study uses a mixed research design 
consisting of quantitative and qualitative research methods. Semi-structured interviews and self-
assessments of students were used to collect qualitative data. Qualitative data were analyzed with “content 
analysis” approach. Quantitative data were collected with the scale of scientific process skills which had 36 
items and Crobnach’s alpha internal consistency of .70. The scale was given as pre-test and post-test at the 
beginning and end of the study. Quantitative data were analyzed by using “single group pre-test post-test 
experimental design”. Pre-test and post-test data were analyzed by using “dependent samples t test”. It is 
expected from the data analysis of the research that inquiry-based science education is effective for 
prospective teachers’ developing their scientific process skills. 
 
Keywords: Science Education, Inquiry-based Science, Scientific Process Skills, Scientific Inquiry. 
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Researchers of mathematics education have been paying attention to the affective aspect of learning 
mathematics for more than one decade. Different theoretical frameworks have been suggested to analyze 
this aspect, where we utilize the discursive framework in the present research. This framework enables to 
link students’ positions to their emotions. Here, we add to this relationship the meta-cognition variable, 
where we study how the new variable affects students’ positioning in mathematical activities. A group of 
three Grade 7 high-achieving students participated in the research. They used GeoGebra to learn the topic 
of perpendicular lines through an authentic activity. The research results indicate that most of the means of 
claiming leadership were metacognitive in nature and were performed to enable the advancement of the 
group learning of the topic of perpendicular straight lines. These processes were requesting actions, 
initiating actions, performing actions, declaring actions, taking decisions, evaluation, monitoring and 
regulation.  
In one case – the case of Kamar, the claiming of leadership was accompanied with positive affect, namely 
enthusiasm, determination, and enjoyment. In the other case – the case of Salim, the claiming of leadership 
was accompanied with positive affect that differed from that of Kamar. In this case, the positive affect was 
self-confidence and being proud of oneself. 
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The purpose of this research is to find out the effect of teaching “Conduction of electricity” unit, which is 
covered in the 6th grade science course, through the reading-writing-game method and program based 
learning on students’ academic achievements, and reading comprehension skills. Pretest-posttest control 
group quasi-experimental design was used from the experimental designs in the study in which the 
quantitative research model was adopted. The sample of this study consisted of a total of 49 students from 
two 6th grade sections of a middle school in Ağrı’s central districts in the 2015-2016 academic period. 25 
students were selected for the experimental group in which the reading-writing-game method was applied 
and 24 students for the control group in which program based learning was applied. The application lasted 
for a total of 7 weeks (28 lesson hours) including pre-test and post-tests. The data were collected via the 
Academic Achievement Test and Reading Comprehension Test. Since the data obtained from the 
measurement tools were suitable for performing parametric tests, independent samples t-test was 
performed. The reading-writing-playing method applied in the experiment group was formed by integrating 
the educational game method instead of the last step application of the reading-writing-application method 
used in the cooperative learning model. At the beginning of the method, each student in the cooperative 
learning groups made individual reading about the subject. With the completion of the reading phase, the 
resources were removed and the group members made a report together with the readings made on their 
minds. The reports were reviewed by the researchers, and when the groups were found to be inadequate, 
they sent back to the reading stage, and when the reports were sufficient, groups passed to the final stages 
of the method. The games organized in relation to the subject were played under the guidance of 
researchers. Program-based instruction in the control group includes the same application of the curriculum 
proposed by the Ministry of Education on the basis of student textbooks. In this method, the important parts 
of the subject were explained by the researchers in an attempt to keep communication with the students at 
the maximum level, and all the activities required to make the students active were done. It was determined 
that there was no statistically significant difference between the readiness levels of the students at the 
beginning of the application. In other words, the level of the students' prior knowledge is similar. At the end 
of the application, it was found that the academic achievements of the students who applied reading-
writing-game method is significantly higher than the students who applied program based learning. It was 
found that there is no significant difference between reading comprehension skills of students at the 
beginning of the application. However, at the end of the study, it was determined that the students' reading 
comprehension skills who applied reading-writing-game method were significantly higher than who applied 
program based learning. 
 
Keywords: Academic Achievement, Cooperative Learning, Educational Game, Reading Comprehension 
Skill, Reading-writing-application 
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The purpose of this research is to examine the effect of teaching creative drama method on student 
achievement in primary science course. For this purpose, teaching with creative drama method was 
compared with traditional method.The Research was conducted with 6th grade student in the fall semester 
of the academic year 2008-2009. In the study, pre-test and post-test control semi-experimental design was 
used. As a result of the research, a statistically significant difference was found in favor of “Particle Structure 
of Matter” unit by Experimental group learning through creative drama method. The results of the research 
show that the use of creative drama method in the teaching of granular structure unit of madden increases 
student achievement. 
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As traditional teaching approach ignores individual differences and underestimates mental structure of 
individuals, it has been replaced by new approaches. Designing learning environments by using these new 
approaches is of high importance since it aims to develop mathematical reasoning skill which is an 
indispensable factor that ensures critical, reasonable and deep thinking and is also important for doing 
maths. The present study aims to reveal the effect of learning environment enriched using different teaching 
methods on mathematical reasoning and attitude. The study was carried out with 27 seventh grade students 
who were studying in a randomly selected state school located in a city centre in Turkey. Education on 
fractions and integers given in the designed environment lasted for eight weeks (32 hours in total) with the 
use of educational games, concrete materials, cartoons and computer-assisted applications helping students 
to relate them to their daily life and working in cooperative heterogenous groups. Data were collected 
through answers given by students to Mathematical Reasoning Test (MRT) and Mathematical Attitude Test 
(MAT) during pre-test and post-test. Answers given to MRT and MAT tests were analyzed by Wilcoxon Signed 
Rank Test. Analysis show that the teaching significantly develops students’ mathematical reasoning and 
improves students’ attitude towards maths. 
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The purpose of this study is to investigate the effect of the web-based problem solving method in the 
Computer Programming course on academic achievement, attitude towards computer programming 
learning and course interest. Semi-experimental pretest-posttest control group design was used in the study. 
The working group of the study consists of 59 second year students studying at the Mathematics Department 
of a large university in Konya. The study was conducted in the course of Computer Programming, which was 
taught in the spring semester of the 2014-2015 academic year and the 59 students were randomly assigned 
to the experimental and control groups. As a result of the random assignment, 29 students were in the 
experimental group while 30 students were in the control group. The instructions for both groups were 
directed by the course instructor for 14 weeks. Whereas the Computer Programming course was conducted 
using the web-based problem solving method in the experimental group, for the control group face-to-face 
using the traditional method was used. According to the results of the study, the consequence of the 
experimental treatment showed that the academic achievements of the students in the experimental group 
increased more compared with the students in the control group while their course interest (attention, 
relevance, confidence and satisfaction) increased more only in the confidence sub-dimension and their 
attitude towards learning computer programming increased more in all of its sub-dimensions (willingness, 
negativity and necessity). The results also showed that the web-based problem solving activities conducted 
in the experimental group generally increased academic achievement, course interest and attitude towards 
learning computer programming. 
 
Keywords: Web-based Problem Solving, Computer Programming, Academic Achievement, Interest In The 
Course. 
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This study aimed to deal with the virtual laboratory (VL) as being one of the suggested solutions of the 
insufficient lab equipment and conditions problem. It investigated the effect of using (VL) on grade 10 
students’ conceptual understanding of the direct current electric circuit and their attitudes towards physics. 
The research used a quantitative experimental approach. The convenient sample of the study was formed 
of 50 students of the tenth grade of an official secondary school in Mount Lebanon. Participants were 
randomly assigned into two groups of 25 students each. The experimental group was taught using VL, where 
experimental activities were conducted through Circuit Construction Kit developed by the PhET simulations. 
However, the control group was taught through interactive demonstrations using real laboratory equipment. 
Both groups were pre and posttested by means of two instruments: “Determining and Interpreting Resistive 
Electric current Concepts test” (DIRECT) to assess the students’ conceptual understanding of the direct 
current electric circuit, and “Physics Attitude Scale” (PAS) to evaluate the changes in their attitudes towards 
physics. The data analysis of the DIRECT test scores showed that, after 10 weeks, the conceptual 
understanding of the direct current electric circuit had markedly improved in both groups. However, the 
mean score of the experimental group was significantly higher than that of the control group. On the other 
hand, there was no significant difference in students' attitudes towards physics between the two groups. In 
addition, a statistically positive significant correlation was detected between the students’ conceptual 
understanding of the direct current electric circuit and their attitudes towards physics. 
 
Keywords: Physics Teaching, Conceptual Understanding, Virtual Laboratory, Interactive Demonstrations, 
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Mankind needs to learn science to recognize itself, its environment and the natural world, to transfer natural 
resources to the next generations in a usable way, to organize the relations between them and to control 
the events taking place around them. For this reason, today, science and technology are developing rapidly. 
As a product of this, a lot of information is formed. It is difficult to teach this information effectively and 
permanently in schools. Therefore, it is impossible to acquire the knowledge that is growing and renewing 
at a fast pace, and it is impossible to fit this process into specific learning periods. This problem should be 
tried to be solved by "learning to learn" instead of trying to learn everything (Taşkesenligil, Şenocak and 
Sözbilir, 2008).  
The inadequacy of traditional methods, the impossibility of embodying the information students learn and 
the inability to use them in real life situations has become the main problem of schools. There is a 
constructivist approach in the subset of life-based learning. In a life-based learning approach, a day-to-day 
life event or a question is taken as a starting point. The information learned in this way becomes a necessity. 
Thus, it is aimed to use concepts and associations as a tool to solve these events and problems (Acar and 
Yaman, 2011). In this way, students can connect the concepts they learn with everyday life. Every individual 
in the modern world needs to understand what science is, how knowledge is obtained in the field of science, 
and how it plays a role in our daily lives. Science covers a wide spectrum of people's lives from the air they 
breathe, the water they drink, the world they live to, the smallest technological tools they use (Demirci, 
1993). The world is full of students who cannot apply what they learn at school, who cannot apply their 
knowledge, and who are suffering from unrelated education (Dunn, 1994). There is no educational value of 
an education isolated from everyday life (Binbaşıoğlu, 2004). There are few studies that examine the 
contributions of the activities based on life-based science education to the learning of science courses.  
This study aims to investigate the influence of 5E Model Activities prepared within Context Based Science 
Education on the achievement of fifth graders and also to take their opinions about the activities at the end 
of the teaching process. For this purpose, on the subjects “Heat and Temperature, Human and Environment 
Relationship, Variables Influencing the Brightness of Lamp in a Simple Electrical Circuit”, from the fields of 
physics, chemistry and biology, 5E model activities within Context Based Science Education were developed, 
administered and at the end students were asked to state their opinions regarding the process. Population 
of the study consisted of 60 students studying at two different fifth grade classes at a secondary school in 
Ankara which was determined using convenience sampling method. In this study in which interwoven 
pattern mixed method of research design was made use of, data was collected through achievement tests 
developed by the researcher, which were “Heat and Temperature Achievement Test, Human and 
Environment Relationship Achievement Test, Variables Influencing the Brightness of Lamp in a Simple 
Electrical Circuit Achievement Test” and semi-structured interview forms prepared by the researcher. Data 
was analysed using descriptive data processing methods and the results were presented as average, 
standard deviation, table and graphic presentation. In order to provide equilibration between groups, 
independent samples t-test was used to analyse pre-test scores; dependent samples t-test and ANCOVA 
were used in order to find out if there was a meaningful difference between the average pretest-posttest 
scores of achievement test and environmental consciousness scale. Semi-structured interviews were 
analysed making use of content analysis method. Results revealed that the method used increased 
achievement. Also, it was concluded that students perceived their learning environment as constructivist. At 
the end of the study recommendations regarding alternative activities and applications for improving 
context based science education activities were presented. 
 
Keywords: Context Based Science Education, 5e Model, Science Teaching, Student Achievement, Student 
Opinions. 
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This study aims to investigate the influence of 5E Model Activities prepared within Context Based Science 
Education on their improvement in terms of environmental consciousness of fifth graders, For this purpose, 
on the subjects “Heat and Temperature, Human and Environment Relationship, Variables Influencing the 
Brightness of Lamp in a Simple Electrical Circuit”, from the fields of physics, chemistry and biology, 5E model 
activities within Context Based Science Education were developed and administered. Population of the study 
consisted of 60 students studying at two different fifth grade classes at a secondary school in Ankara which 
was determined using convenience sampling method. In this study in which interwoven pattern mixed 
method of research design was made use of, data was collected through environmental consciousness scale 
which developed by another researcher. Data was analysed using descriptive data 
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Developing and changing dynamics of the world affect our lives in all fields. It is not possible not to be 
affected by this dynamism ranging from health sector to education sector. Teacher candidates play a vital 
role in raising the generation that will be a part of world dynamics. Teacher candidates need to achieve 
different perspectives by improving themselves both technologically and materially. Therefore, it is thought 
that the teacher candidates in faculties of universities have an adequate level of competency in terms of 
instructional technologies and material design. Based on this expectation, the aim of this study to enable the 
teacher candidates studying in 5th grade of biology teaching department to evaluate the biology related 
materials that were improved for the courses of instructional technologies and material design by having 
the perspective of researcher, peer and self-evaluation. This study has been conducted with 23 5th grade 
students studying in the department of biology in a university in Black Sea region of Turkey. Three forms 
have been distributed to the biology teacher candidates as data collection tools of the study. The data that 
have been collected from such forms were evaluated by comparing content analysis with the percentages. 
Content analysis is implemented as a technique in which an information can be deeply examined through 
some codings and categories. By means of the results obtained from the study, interpretations have been 
made and suggestions were offered. 
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Mentoring practices have found extensive use in developed world, particularly in helping professional 
development of teachers, and are used in this study, to support the in-class practices envisaged by the 
current curriculum. Mentoring practices' impact on academic success, career development, personal 
development, and positive change in behaviors and attitudes, as well as in providing motivation has been 
observed in numerous studies. Self-efficacy scales are employed to enable teachers assess their personal 
and academic careers. The literature often defines the concept of self-efficacy along the general lines of a 
self-assessment on part of the individual, to guesstimate how successful she would be in overcoming 
problems she may face in the future. In this context, the present study intends to review the change in the 
self-efficacy levels of three physics teachers who have volunteered to take part in mentoring practices. To 
assess the change, the self-efficacy scale developed by Kahyaoğlu and Yangın (2007) was applied with the 
teachers, before and after the 8 weeks of mentoring. The specific sub-groups of the 5-grade likert scale on 
self-efficacy, composed of 44 items, were established by the mentors providing the mentoring. The scales 
were analyzed with a holistic and analytical perspective, leading to the conclusion that the mentoring 
process had certain positive influences on the self-efficacy of teachers. In this context, the participants' focus 
on "I am moderately effective" responses for items on teacher efficacy, prior to the mentoring process was 
found to be replaced by "I am quite effective" and "I am completely effective" responses after the mentoring, 
coupled with the observation of positive change in the scores teachers received in the overall self-efficacy 
scale. 
Note: This study was carried out under the project code TUBITAK 214K043.
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The purpose of the research is to examine the change in the lesson planning processes of preservice science 
teachers after the training based on the research inquiry-based learning approach (RIBLA). The research was 
conducted with 12 preservice science teachers, who have been taking the classes of Science Training 
Laboratory Applications-II at a state university in Anatolia in spring semester 2015-2016. Preservice teachers 
have been given a three-stage training on RIBLA during one semester period. After each step of the given 
training, the preservice teachers were asked to prepare course plans based on the related teaching 
approach. At the first stage of the training, a seminar about what RIBLA is, its place in science education, and 
its importance was given. After this seminar, the appropriate achievements that the preservice teachers can 
research and inquire from the science training curriculum were determined; and these were given to 
preservice teachers randomly. In the second phase of the training, sample lesson plans prepared by experts 
based on RIBLA were examined with preservice teachers. At the last stage, the videos of the lessons that 
specialist teachers carried out based on RIBLA in the real classroom environment were watched; and the 
opportunity to examine these videos were given to the preservice teachers. Preservice teachers were asked 
to reconstruct the lesson plans they had prepared for the last time according to the experiences they have 
gained here. As the result of the research; it has been determined that the vast majority of preservice 
teachers have trouble with RIBLA at the "starting the inquiry" stage and that this problem is particularly in 
ensuring the students to ask questions. At this stage, it has been determined that some preservice teachers 
ask the research questions themselves and they have not been developed at the desired level in the process. 
It has been determined that some preservice teachers have problems in the summarization and evaluation 
part of the "sharing the comprehension" section, however, the vast majority of them solve this problem 
within the research process. 
 
Keywords: Research Inquiry Based Learning Approach, Lesson Planning Process, Preservice Science 
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A high level of motivation and interest to science is importent for incrreasing students academic success in 
science. In this study, the aims to determine the inference of Tubitak 4006 science fairs on motivation and 
interest levels of secandery school students relation to science. The method of this study is quantative 
method. The study includes 40 students fron a religion vocational secandery school in sultanbeyli İstanbul. 
5th, 6th, 7th and 8th grades students take part in semi-structured investigation in this study. In the analiysis 
of research data, descriptive analysis and content analiysis techiniques are used. According to research 
findings the students taking part in prepation process of science fairs are found to increase their motivation 
and interst levels relation to science. Various suggestions are included in research results, too. 
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The purpose of the study is to teach the robotics-assisted lego training sets and renewable energy sources 
to 7th grade students in secondary school and examine the effects of practices on academic achievement 
and scientific process skills of students. The research was carried out with 20 students which study in the 
7th grade of secondary school. A single group pre-test-post test model which is one of the pre-test designs, 
was used in the study. In the research, it was tried to be taught the renewable energy sources to students 
by using the Lego® Mindstorms EV3 Training Kit and the Lego® Renewable Energy Kit. The practice lasted 
total for 20 hours as 3 stages. At the first stage, Lego® Mindstorms EV3 Training Kit and Lego® Renewable 
Energy Kit were introduced to the students. At the second stage of the practice solar energy related materials 
and at the final stage wind energy materials of the practice were ensured to be designed by students, and it 
was made them do activities. In the research, as a mean of collecting data, "Alternative Energy Resources 
Achievement Test" developed by Höbek (2014) in order to measure the success of students on the topic of 
renewable and non-renewable energy sources, "Scientific Process Skill Test" developed by Okey, Wise and 
Burns (1985) and translated and adapted to Turkish by by Geban, Aşkar and Özkan (1992) in order to 
determine whether there is any change in the scientific process skills of the students and "Semi-structured 
interview form" in order to evaluate the perspectives of students on the use of legos as a course material, 
were used. The data obtained in the study were evaluated through the SPSS package program. In the light 
of this study, it was determined how students perceive education with legos as a method oriented the 
subject of renewable energy sources. 
 
Keywords: Robotic, Renewable Energy Resources, Lego® Mindstorms Ev3 Education Kit, Lego® Renewable 
Energy Kit 
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It is aimed to investigate the effect of robotic-assisted practices in the teaching of renewable energy sources 
to science teacher candidates in the study. Research was carried out with 20 volunteer teacher candidates 
who study at Artvin Çoruh University Faculty of Education Science Teacher Education in third grade. A single 
group pre-test-post test model was used in the study. The subject of renewable energy sources was tried to 
be teached to teacher candidates using the Lego® Mindstorms EV3 Training Kit and the Lego® Renewable 
Energy Kit. The practice lasted total for 20 hours in 3 stages. At the first stage, Lego® Mindstorms EV3 Training 
Kit and Lego® Renewable Energy Kit were introduced to teacher candidates. At the second stage of the 
practice, solar energy related materials and at the final stage of the practice, materials related to wind energy 
were ensured to be designed by them, and it was made them do activities. In the research, as a mean of 
collecting data, "Attitude Test for Renewable Energy Sources" developed by Güneş, Alat and Gözüm (2013) 
in order to determine the attitudes of teacher candidates about renewable energy sources, "Renewable 
Energy Awareness Scale" developed by Morgil, Seçen, Yücel, Özyalçın Oskay, Yavuz and Ural (2006) and was 
translated into Turkish by Tiftikçi (2014) in order to measure the attitudes of teacher candidates about 
renewable energy sources, the "Importance of Lego Use and Lego Familiarity Scale" developed by Sungur 
(2013) in order to evaluate the perspective of teacher candidates concerning lego use as a course material 
and semi-structured interview form in order to determine the opinions and suggestions of the teacher 
candidates about the robotically assisted practice were used. The data obtained in the study were evaluated 
through the SPSS package program. In the light of this study, it was determined that attitudes and awareness 
of teacher candidates concerning the renewable energy sources and how they perceive education with legos 
as a method. 
 
Keywords: Robotic, Renewable Energy Resources, Lego® Mindstorms Ev3 Education Kit, Lego® Renewable 
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The aim of this study is to examine the relationship between prospective science teachers' decision making 
skills on a socio-scientific issue with risk perceptions. For this purpose, holistic multiple-case design was used 
in qualitative research methods in the research. In this design, this is the situation that can be perceived as 
more than one in its entirety. Each situation is handled holistically in itself and then compared with each 
other. This study was carried out with a total of 210 teacher candidates who were educated in Ahi Evran 
University, Department of Science Teacher and 30 teacher candidates selected by purposeful sampling 
method. As a means of data collection tools in research, the Risk Perception Scale for GMOs and two 
scenarios prepared for GMO were used. The Risk Perception Scale for GMOs was applied to 210 teacher 
candidates. As a result of this application, prospective teachers were divided into two groups as low-high 
group with risk perception. Teacher candidates with low risk perception (n = 15) and high risk perception (n 
= 15) were selected by the purposeful sampling method. Then a face-to-face semi-structured interview was 
conducted with this teacher candidate. In addition, a follow-up interview was held to identify the underlying 
reasons for teacher candidates' decision-making skills on GMO. When the findings of the study are 
examined, prospective teachers with a high level of risk stated that human intervention in nature would 
have immediate negative effects on human health. Teacher candidates with high risk were determined to 
use intuitive and dependent decision making strategies by the reasoning with precautionary arguments. 
Teacher candidates with low risk were determined to use rational and evasive decision-making strategies by 
making reasoning with the pros and cons arguments and the uncertainty arguments. Research findings have 
led to the conclusion that the risk factor is influential on decision making strategies based on reasoning. A 
number of suggestions have been made for teacher training programs related to the results. 
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The purpose of this study is to determine the parameters that are believed to influence learning and the 
learning formulas stem from that parameters.For this purpose, an open ended questionnaire on how and 
what they think about learning was applied to teacher candidates. Data was collected from 77 student 
mathematics teachers that was enrolled to teaching principles and methods course. Data is now analyzing 
in accordance with inductive content analysis. Study is at the data analysis step. After analysis, the views of 
student mathematics teachers about learning will be listed. 
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THE POTENTIAL OF DIFFERENT MODES OF DELIVERY IN THE BLENDED LEARNING 
ENVIRONMENT IN HIGHER EDUCATION: A REVIEW PAPER 
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The blended learning environment has the potential to provide the best environment for enhancing student 
engagement and performance. While the varied nature of this environment offers different modes of 
learning delivery, these modes of delivery should be considered when discussing student engagement and 
performance. In this environment students have the potential to create new knowledge, interact with others 
through attending traditional face-to-face learning (F2F) mode and online through a LMS-based learning 
mode and beyond by using the Web-based learning (WBL) mode to make their educational experience more 
meaningful. The purpose of this review is to synthesize the available evidence in the literature on 
engagement in each mode in the blended learning environment and focus on its effects on performance. 
Thus, this paper attempts to review related studies in the period between 2004 and 2016 to provide a 
comprehensive overview of relevant research regarding the engagement in each of the three modes of 
delivery and their potential role to improve student performance in the blended environment. Also, 
discussed how online tools such as LMS and Web tools as well as contextual factors can potentially support 
student learning in this environment. Search terms used in the literature review included varied terms for 
blended learning, LMS-based learning, learning analytic, WBL, terms relevant to the performance and 
engagement in blended learning. The findings of this literature review and implications were discussed 
within the setting of blended learning and suggestions were given to future research. 
 
Keywords: Delivery Modes, Blended Learning, Lms-based Learning, Web-based Learning. 
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THE PREDICTIVE EFFECTS OF ENGAGEMENT IN SCIENCE LESSONS AND ATTITUDES TOWARD 
SCIENCE 

 
Yoon Fah Lay 
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This study explored the predictive effects of students’ engagement in science lessons and attitudes toward 
science on science achievement among Southeast Asian eighth graders in TIMSS 2015. In this study, 
students’ views on engaging teaching in science lessons, students’ interest in and liking of learning science, 
understanding about the importance of and the usefulness of the subjects (attainment value and utility 
value), and self-confidence or self-concept in their ability to learn science were measured. Data were 
obtained from 9,726 Malaysian students, 6,116 Singaporean students, and 6,482 Thai students who 
participated in TIMSS 2015. This study provides information on prerequisites of Southeast Asian students’ 
science learning. Implications of the findings for educational policy and practice are discussed. 
 
Keywords: Engagement In Science Lessons, Attitudes Toward Science; Science Achievement; Timss. 
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THE PREDICTIVE EFFECTS OF SCHOOL CLIMATE ON SOUTHEAST ASIAN GRADE 8 
 

Yoon Fah Lay 
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This study explored the predictive effects of school climate on science achievement among Southeast Asian 
eighth graders in TIMSS 2015. In this study, principals’ and teachers’ reports of school emphasis on academic 
success, teacher job satisfaction and challenges facing teachers, and students’ sense of school belonging 
were measured. Data were obtained from 9,726 Malaysian students, 6,116 Singaporean students, and 6,482 
Thai students who participated in TIMSS 2015. This study provides information on prerequisites of Southeast 
Asian students’ science learning. Implications of the findings for educational policy and practice are 
discussed. 
 
Keywords: School Climate; Emphasis On Academic Success, Job Satisfaction, Science Achievement; Timss. 
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CRITICAL THINKING DISPOSITIONS IN SCIENCE 
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The purpose of this study is to examine how middle school students' perceptions of the constructivist 
learning environment in science class predict students’ critical thinking dispositions. Totally, 165 middle 
school students in Erzurum participated in the study. Quantitative research design and correlational research 
method were utilized. To collect data UF/EMI Critical Thinking Disposition Instrument and Constructivist 
Learning Environment Scale were used. According to the results of multiple linear regression analysis, 
personal relevance, critical voice, and shared control were found to be statistically significantly and positively 
related to participation, one of the subscales of critical thinking dispositions. Besides, personal relevance, 
critical voice, and student negotiation statistically significantly and positively predicted cognitive maturity 
subscale of critical think disposition. Finally, personal relevance, uncertainty, and critical voice statistically 
significantly and positively predicted innovativeness. Critical voice was found to be the best predictor among 
constructivist learning environment features. The explained variance in critical thinking dispositions ranged 
from 61% to 75%. 
 
Keywords: Perceptions Of Constructivist Learning Environment, Critical Thinking Disposition, Science 
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THE ROLE OF METACOGNITIVE GUIDANCE ON PRE-SERVICE TEACHERS’ EMOTIONS DURING 
PRACTICUM 
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Emotions play a pivotal role for pre-service teachers’ future teaching and professional identity. Teacher 
education programs are considered a key stage in the development of teacher identities. Therefore, there is 
need for studies to generate awareness on the importance of teacher emotions in teacher education 
programs. In addition, researchers argued that cognition and emotion are fully integrated, which implies 
that cognitive reflections can guide or determine emotions. Teaching is emotionally loaded profession. We 
need to know more about pre-service teachers’ emotional experience and emotion regulation process. 
Accordingly, the purpose of the current study was to investigate the role of metacognitive guidance on pre-
service teachers’ emotions during practicum. The participants of the study were 13 elementary pre-service 
teachers (9 females and 4 males) who enrolled teaching practice course. Qualitative document analysis was 
utilized. Elementary pre-service teachers kept four diaries throughout teaching practice course in a 12-week 
period. The first diary was about their emotions before teaching practice. The second and third diary focused 
on how their emotions changed during practicum. The last diary was about reflection of the use of 
metacognitive guidance in teaching practice course on their emotions. Diaries written by elementary pre-
service teachers were used as a data source. Data was analyzed using deductive content analysis. Results 
showed that pre-service teachers experienced various positive and negative emotions, which could be 
activating or deactivating, during teaching practice. Pre-service teachers elucidated more positive emotions 
than negative ones at the end of teaching practice. They emphasized that metacognitive guidance during 
practicum made them become aware of their emotions. Moreover, they added that they learned how to 
regulate their negative emotions. The findings of this study have the potential for designing effective teacher 
professional development programs. 
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THE THINKING STYLES OF SECONDARY SCHOOL STUDENTS AND THEIR INTERNET USAGE 
 

Canan Koçak Altundağ 
Hacettepe University 

  
Fatma Alkan 

Hacettepe University 
  

Murat Altundağ 
Hacettepe University 

 
Internet use increases rapidly all over the world. Controlling this increase is important especially for children. 
Using internet so often emerges as a problem in children who grow up in the digital age. The aim of this 
study is to analyze the relationship between thinking styles and using safe internet of secondary school 
students. Within the scope of the research, data was collected from 50 secondary school students studying 
in the city center of Ankara. Based on a relational scanning model, the study used “Thinking styles Inventory” 
developed by Sternberg-Wagner (1988) and adapted to Turkish by Kaya (2009) and Fer (2005), and “Safe 
Internet Usage Scale” developed by Beder (2015) for the purpose of data collection. During the data 
collection phase from secondary school students, video-assisted survey study is applied. Frequency and 
percentage values concerning thinking styles were calculated, and chi-square test was used to determine 
the differentiation of safe internet using according to thinking styles. According to the results of research; 
the usage of safe internet, the awareness and beliefs of students are generally higher. The study indicated 
that students had legislative, executive, judicial, global and local dimensions of thinking styles. The results 
were important by showing that thinking styles and safe internet usage were closely related to each other 
and there were number of factors, related to a person’s locus of control and thinking styles. The results of 
the research created a reference point related the development of applications on safe internet usage. 
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THE VAN HIELE LEVELS OF GEOMETRIC THINKING AMONG EAST JERUSALEM MATHEMATICS 
TEACHERS 
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Geometry is one of the major academic subjects in math curriculum in primary, middle, and secondary 
schools. This field is perceived as one of the most complicated mathematical fields. Studies conducted, 
reported on difficulties encountered by students, math pre-service and math teachers in learning and 
teaching geometry.  
Van Hiele theory (van Hiele, 1986) involving levels of thinking in geometry that students pass through as they 
progress from merely recognizing a figure to being able to write a formal geometric proof. The theory 
explains why many students encounter difficulties in their geometry course, especially with formal proofs. 
According to van Hiele theory there are five levels of geometric thinking, which are sequential and 
hierarchical: recognition (visualization), analysis, abstraction, deduction, and rigor. Internalization such 
levels by math teachers has a direct impact on understanding geometry by students. Research from around 
the world did several large studies on the van Hiele theory since 1970s (Usiskin, 1982; Senk, 1985). These 
studies influenced American NCTM Standards and Common Core State Standards.  
The number of Arab residents in East Jerusalem (2013) is about 305,500 (ir amim, 2016). Arab math 
education system in East Jerusalem adopted the math curricula of "The Palestinian Ministry of Education".  
This paper focused on van Hiele theory of geometric thinking among Arab math teachers (N=100 math 
teachers, from 24 schools, with between 10-20 years' experience) from east Jerusalem. We adapted the 
Arabic version of Usiskin's test (Rasslan, Rasslan-Sharif & Yosif, 2013). 
The results are extremely not encouraging when it comes to math teachers: 86% of our sample achieved the 
3rd level. But only 38% achieved Level 4 and only 9% achieved level 5. 
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Geometry is one of the major academic subjects in math curriculum in primary, middle, and secondary 
schools. This field is perceived as one of the most complicated mathematical fields. Studies conducted, 
reported on difficulties encountered by students, pre-service and in-service teachers in learning and 
teaching geometry. The main reason for these difficulties is the gap between the level of teaching and 
learning abilities and understanding of learners.  
The Van Hiele theory (van Hiele, 1986) involving levels of thinking in geometry that students pass through 
as they progress from merely recognizing a figure to being able to write a formal geometric proof. The theory 
explains why many students encounter difficulties in their geometry course, especially with formal proofs. 
According to van Hiele theory there are five levels of geometric thinking, which are sequential and 
hierarchical: recognition (visualization), analysis, abstraction, deduction, and rigor. 
Research from around the world did several large studies on the van Hiele theory since 1970s (Usiskin, 1982; 
Senk, 1985). These studies influenced American NCTM Standards and Common Core State Standards.  
The number of Arab residents in East Jerusalem (2013) is about 305,500 (ir amim, 2016). Arab math 
education system in East Jerusalem adopted the math curricula of The Palestinian Ministry of Education.  
This paper focused on van Hiele theory of geometric thinking among Arab pre-serves mathematics teachers 
from east Jerusalem. We adapted the Arabic version of Usiskin's test (Rasslan, Rasslan-Sharif & Yosif, 2013). 
The results are extremely not encouraging. Only 31.6% of our sample (N=117 math pre-service teachers) 
achieved the 3rd level. Levels 4 and 5 are not existed. 
 
Keywords: Van Hiele Levels Of Thinking, Geometry, Mathematical Thinking, Mathematics Curricula 
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Geometry is one of the major academic subjects in math curriculum in middle schools and secondary schools. 
This field of study is perceived as one of the most complicated mathematical fields. Studies conducted in the 
last twenty years reported on difficulties encountered by students in learning geometry. The main reason 
for these difficulties is the gap between the level of teaching and learning abilities and understanding of 
students: students have a low level of geometric thinking, while the teachers are trying to teach them high 
level knowledge that they have.  
Pierre and Dina van Hiele develop a theory involving levels of thinking in geometry that students pass 
through as they progress from merely recognizing a figure to being able to write a formal geometric proof. 
Their theory explains why many students encounter difficulties in their geometry course, especially with 
formal proofs. The van Hieles believed that writing proofs requires thinking at a comparatively high level, 
and that many students need to have more experiences in thinking at lower levels before learning formal 
geometric concepts. There are five levels, which are sequential and hierarchical. They are: Level 1 
(visualization), Level 2 (Analysis), Level 3 (Abstraction), Level 4 (Deduction), and Level 5 (Rigor). 
The number of Arab residents in East Jerusalem (2013) is about 305,500 (ir amim, 2016). Arab math 
education system in East Jerusalem adopted the math curricula of "The Palestinian Ministry of Education".  
This paper focused on van Hiele theory of geometrical thinking among junior high school students. Our 
sample included 128 students 9th graders from six separated schools, 3 males and 3 females schools from 
east Jerusalem. We adapted the Arabic version of Usiskin's test (Rasslan, Rasslan-Sharif & Yosif, 2013). 
The results are extremely not encouraging when it comes to junior students: only 24.8% out of the students 
in our sample achieved level 1, 4% level 2, 2.3% level 3, level 4 and 5 not existed upon the students involved 
in our sample. 
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THE VIEWS OF SEVENTH GRADE STUDENTS TOWARDS STEM 
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The aim of this study is to define seventh grade students’ views regarding STEM concepts and their interests 
towards engineering. The study was carried out in a middle school, which was located in Ankara. The study 
was conducted with 20 seventh grade students. In the study, qualitative research method was benefited as 
a method and content analysis was used to analyse data of the study. A semi-structured interview form was 
applied to students, which had six items. According to the data of the study, it was found that the most 
answers to science was “science” (15,90%); to technology “health (20,45%); to engineering “job” (27,58%); 
to math “exchange” (33,33%). There have been given some recommendations at the end of the study. 
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THE VIEWS OF STUDENTS ON THE APPLICATIONS OF DIFFERENT COLLABORATIVE LEARNING 
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The purpose of this research is to determine the views of the pre-service teachers regarding the applications 
of the Group Investigation (GI), Reading-Writing-Presentation (RWP) and Learning Together (CL) methods, 
which are cooperative learning methods used in the teaching of General Physics-I course. The sample of the 
study consists of a total of 99 pre-service teachers who study at three different branches of the first class of 
Science and Technology Teaching Department in Faculty of Education, Ağrı İbrahim Çeçen University in the 
fall semester of 2011-2012 academic year. In the study, Force and Motion subjects were taught for 5 weeks 
in accordance with cooperative learning methods. The interview technique, one of the qualitative research 
methods was used in the research. After the end of the application, semi-structured interviews were 
conducted with each group and 11 questions were asked in the interview and answers of the pre-service 
teachers were recorded with voice recorder. The content analysis was used in the analysis of the obtained 
data. As a result, it was concluded that the preservice teachers have positive opinion about the applied 
methods like the fact that each individual in the group has a task in the methods contributes to them in 
terms of having responsibility, contrary to the traditional education being active in the classroom, increasing 
the self-confidence during the course, mediating to establish good friendship for the students, increasing 
their sharing with each other and providing social addiction and to providing the unsuccessful and inactive 
students to increase their success, and they have negative opinions like inadequacy of time and the noise 
which is emerged within the groups. 
 
Keywords: Cooperative Learning, Group Investigation, Reading-writing-presentation, Learning Together, 
Physics. 
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THOUGHTS OF SCIENCE TEACHERS ABOUT SCIENCE EDUCATION FOR MAINSTREAMING 
STUDENTS 
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The purpose of this research is to conceive opinion of science teachers and students with normal intelligence 
when science education is given in the classrooms where students with intellectual disabilities are present. 
Participants in the research study group are science teachers at secondary school. Semi-structured interview 
technique has been used in this research which deals with data collection technique. The interview form 
developed by the researcher as a means of data collection in the research has been finalized in the direction 
of expert opinions. In this study, science teachers have a similar point of view in terms of the points of view 
from students with mental disabilities and students with normal intelligence. The research shows that 
science teachers don’t know how to teach students with intellectual disabilities in their mainstreaming 
classes. 
 
Keywords: Students With Intellectual Disabilities, Mainstreaming Student, Science Education, Students 
With Normal Intelligence,science Teacher 
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The purpose of this research is to conceive opinion of students at the level of normal intelligence about 
science education with mentally retarted students in their classroom. Participants in this research’s study 
group are students with a normal intelligence level who are study at secondary school. Semi-structured 
interview technique has been used in this research which deals with data collection technique. The interview 
form developed by the researcher as a means of data collection in the research has been finalized in the 
direction of expert opinions. The research revealed that students with normal intelligence levels don’t want 
to study science with students with intellectual disabilitien. As a reason; Because they are not at the same 
level of intelligence as the mainstreaming students and therefore the mainstreaming students are left 
behind and can’t understand the lesson so they prevent course process for normal students. In this study, 
integration students stated that they are more satisfied with the training of the more successful students in 
the same class. 
 
Keywords: Students With Intellectual Disabilities, Mainstreaming Student, Science Education, Students 
With Normal Intelligence 
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TRAINING FOR IMPLEMENTATION OF MANIPULATION FOR THE TREATMENT OF 
EXTRAINTESTINAL MANIFESTATIONS OF CROHN'S DISEASE 
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Establish and implement effective therapeutic techniques for improving the quality of treatment of patients 
with extraintestinal manifestations of Crohn's disease. For intra manipulation should allocate special tools 
that not be used for other purposes: 10 ml syringes - 2-5 pcs., needle type Dyufo to dial drugs, injectable 
needles of different caliber in length from 2 to 8 cm used for intravenous, subcutaneous and intradermal 
injections, forceps, tweezers. After intra manipulation on knee joints patient is less than 2 hours under 
medical supervision in a sitting position, avoiding movement in the joint. After puncture joints of the upper 
limb patient's stay in the clinic is required. Creation of joint relative calm achieved by imposing appropriate 
scarf bandage on his hand, patients are recommended to take it off yourself 2 hours. In outpatient conditions 
is strictly prohibited to manipulate intra areas ankle joint, foot joints and areas of the foot because this 
requires special preparation of the skin, and is performed only in a hospital. 15-years experience of method 
of intra manipulation in strict compliance with the fixed algorithm indicates the absence of complications 
and the possibility of its use in the future, which improves the quality of treatment patients with 
extraintestinal manifestations of Crohn's disease. 
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The falling bodies phenomenon in physics science is interested in different times by different scientists, and 
it is still an important issue,that is much debated and need to be explain. Teaching this subject has specific 
principles and methods like every subjects. The technics used in classroom differ from a discipline to another 
and even differ from a subject to another subject in the same discipline.In this study, it will be examined how 
the falling bodies phenomenon within the scope of the Modern Physics Teaching in Science Education will 
be explained by the functional descriptions for the dialogic discourse and how they are met by the students. 
Discourse analysis is used as analysis method. Results show that when falling bodies subject is teached on 
the basis of dialogic discourse, students begin to think higher and begin to learn meaningfully. This study will 
light on the future and the use of dialogic discourse which is not often ancountered today. 
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The past is an indicators of the future. The things done in the past assist to shed light on the future and give 
us a direction. Examining the trends in mathematics education research is thought to be a guide, as it is in 
every field, for other researchers to direct their work while helping them to plan future studies. In this regard, 
this study gives an overview of trends in Turkish mathematics education research between 2014 – 2017 
classifying of studies based on research design, research topic, sampling, data collection tools, data analysis 
method. With this purpose in mind, the data collected from dissertations and thesis submitted in Turkish 
Council of Higher Education Thesis Centre Database were reached. The content analysis was used to collect 
the data. Thesis classification form was previously developed by Sözbilir ve Kutu (2008) and then revised by 
Çiltaş (2015) in order to classify mathematics education research. This form consisted of seven sections 
including general information about publication, learning domains, mathematics topic, research design, data 
collection tools, sampling and data analysis methods. The analysis process of the data is ongoing. 
 
Keywords: Mathematics Education; Thesis And Dissertations; Trends In Mathematics Education; Content 
Analysis 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

246 

USE OF 3D PRINTERS IN EDUCATION 
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3D printing technology which is the latest trend technology, is possible to use in many areas. Examples 
include industrial manufacturing, medicine and health, aviation and space, architecture and construction, 
military applications, textiles, food, education and many other areas. The education title has a strategic 
importance for 3D printers. It is seen as an important tool in increasing creativity in interactive, mechanical 
and technical courses. With the effective use of this technology in the educational environment, different 
experiences can be experienced in different areas. These areas include Mathematics, Geography, 
Architecture, Art, Biology, Chemistry, Geology, History, Science and Engineering. Designing, printing and 
calculating 3D objects in mathematics. Through the use of 3D printer technologies that include many 
examples of applications such as designing and printing reliefs in geography, designing and printing artistic 
objects in art education, printing molecular models in biology, explaining challenging concepts to learners, 
attracting students to participate more effectively in class, classroom interaction may be easier. In this way, 
students will be able to prepare for their careers and gain valuable skills for the future. In this study, the use 
of 3D printer in education has been examined. 
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In this study it was aimed to determine the levels of drawing a concept map in order to eliminate the 
misconceptions of prospective science teachers. In this research, answers to two sub-problems as well as to 
the main problem were sought in addition. The first sub-problem of this study is related to determining the 
current misconceptions of the prospective science teachers under the aforementioned titles. The second 
sub-problem of this study is about determining the prospective science teachers' levels of drawing an 
accurate concept map. 
The research was conducted with 3rd year prospective science students, who study at the science education 
department of a university in Istanbul province. In this study, 40 prospective science teachers studying at 
university were randomly chosen.  
The data retrieved from the study were analyzed through content analysis. In content analysis, existing case 
can be elaborately analyzed through themes and codings, thus the raw data obtained from the study can be 
examined in depth. Therefore, in this study main themes were created and the data obtained from the study 
were indicated in frequency based on the themes created. Moreover, in this study we tried to provide 
examples of the concept maps drawn by prospective science teachers. 
In the current literature, there are many studies related to the significance of both domains including 
misconceptions and concept maps. In addition to these studies, this current research was comparatively 
evaluated and interpreted. For that matter, we tried to present some recommendations, which, we believe, 
will contribute to the field of science education. 
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Zoltán Pál Dienes was one of the leading personalities in the pedagogy of the 20th century who tried the 
impossible, namely to transform the learning of mathematics, a seemingly not approachable subject for lots 
of children, into a joyful and creative activity. While traveling around the world, he started several 
pedagogical experiments on almost all continents being the founder of "new mathematics", an approach to 
mathematics learning that uses games, songs, and dance to make it more appealing to children. He dedicated 
his career to the development of mathematical education by traveling throughout the world and spreading 
his methods on games as efficient means of teaching mathematics. The base idea of his teaching was that 
learning “serious math” can be started through manipulative tools and games much earlier than it was 
thought before. As he used to say: “give me a mathematical structure and I will make a game out of it”. He 
used to affirm that the thought of children under 12 years is basically constructivist, turning into analytic just 
later, and for this reason it is necessary that construction precedes analysis. In the year of 1968 he held a 
four-day long workshop in Budapest for children of third grade, during which they studied together 
geometrical transformations. The workshop was transposed on paper by Tamás Varga and now we made an 
attempt to remake this experiment and introduce some elements of group theory and upper algebra to 
children from lower grades. The results of this experiment do constitute the theme of our presentation. 
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This study has been conducted to prove the validity and reliability of the academic achievement test 
prepared within the achievements of the 6th grade Science lesson 'Reproduction,Growth and Development 
In Plants and Animals' unit. The test has been prepared in accordance with the outcomes defined in the 
Science Education Curriculum of the Ministry of National Education, Education and Training Board. At the 
same time,it has been attached importance to the homogeneity of the distribution of the questions in the 
test according to the outcomes. Content validity has been examined by four science teachers, two of them 
are doctoral students,one is graduate student and the other is undergraduate student,and one assessment 
and evaluation expert and one subject matter expert. One Turkish teacher has made the examination of the 
test consisting of 40 items in terms of writing and marking rules. Achievement test has taken its shape after 
the final corrections and necessary analyses have been made by applying it to 170 elementary students. 
First, the Kaiser-Meyer-Olkin test has been used to determine the suitability of the data for factor analysis. 
The result has been 0,776. According to the Kaiser-Meyer-Olkin (KMO) test, the sample has been sufficient. 
As in the classical test theory, 27% of the data have been defined as upper and lower group for item difficulty 
index and item discrimination index, and KR-20 value has been evaluated for reliability. The internal 
consistency (KR-20) of the test has been found to be 0.885, while the item difficulty index has been between 
0.356-0.889 and the item discrimination effectiveness has been 0.222-0.711. As a result of the received 
results, there has been no need to distract any item from the test. As a result of all analyses,it has been 
accepted that this achievement test has acceptable psychometric features and its validity is high. 
 
Keywords: Achievement Test, Validity And Reliability, Science, Curriculum, Elementary School 
 



International Conference on Education in Mathematics, Science & Technology (ICEMST)            May 18-21, 2017 / Ephesus - Kusadasi, Turkey 

250 

VISUAL DESIGN IN GEOGRAPHY TEXTBOOKS 
 

Şuayip Şeyihoğlu 
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Karadeniz Teknik University 
 

Ders kitapları hazırlanırken, belirli tasarım ilkelerini uygulamak zorunludur. Bu çalışmanın amacı da coğrafya 
ders kitaplarını görsel tasarım açısından incelemektir. MEB tarafından lise düzeyinde coğrafya derslerinde 
kullanılmak üzere hazırlanılan ders kitapları doküman inceleme yöntemiyle analiz edilmiştir. Veri toplama 
aracı olarak literatürde bulunan Görsel Tasarım Açısından Ders Kitabı Değerlendirme ölçeği kullanılmıştır. 
Ayrıca bulgular alan uzmanı ve grafik tasarım uzmanları ile yapılan görüşmelerle desteklenmiştir. Elde edilen 
bulgular tablolarla betimlenerek ders kitaplarından örneklerle desteklenmiştir. Sonuç olarak görsel tasarım 
elemanlarının kitaplarda farklı düzeylerde gerçekleştiği, bazı elemanların kullanılış miktar ve biçimlerinde, 
hedefe uygunluğu konularında sorunlar bulunduğu tespit edilmiştir. 
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WE DON’T TEACH MATHEMATICS BEFORE OUR STUDENTS LEARNING TO READ AND WRITE 
 

Yilmaz Mutlu 
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The purpose of this study is to determine whether part or all of the mathematics course duration is used for 
teaching reading and writing by teachers in the first semester of elementary school, the reasons if they are 
used, then whether there are any compensation courses for teaching mathematics, whether the 
compensation course done is sufficient and how the students are affected by this situation. The study in the 
context of the stated purpose was carried out with the case study design, which is one of the qualitative 
research methods. Participants in the study consist of 22 classroom teachers who work in 3 different primary 
schools. The data were collected using an interview form with five open-ended questions. The obtained data 
were analyzed by content analysis. After the examinations made, 86% of the teachers stated that they used 
some or all of mathematics course duration for teaching literacy. The teachers explain the following reasons; 
the start of the school without the students reaching sufficient maturity, the parents' indifference, crowd of 
classes, the lack of time, prompting teachers to switch from reading to writing as soon as possible, pressure 
of school administration and inspectors, parents make classroom teacher difficult by making student, 
classroom and school comparisons, anxiety about not being able to teach on time. Teachers stated that they 
were doing compensation classes during the play and physical activity hours, during the 2nd period in the 
reading and writing hours. Some of the teachers have stated that they do compensation classes for it but 
the mathematical concepts are not reinforced enough because of not spreading over a wide period of time. 
This situation cause students have difficulties in mathematics lessons and then have negative attitudes about 
mathematics and eventually have low mathematics performance in the next years. On the other hand, some 
teachers have express that the content of the mathematics teaching program can be trained on time with 
compensations, and that students have no problems. As a result, when the data obtained from the class 
teachers are taken into account, it can be said that most of the teachers use mathematics course duration 
for literacy teaching for various reasons and this situation affected the mathematics education in the 
negative. In this context, it is suggested to carry out action research with the participation of a research 
group consisting of mathematics, Turkish and classroom educators to solve the determined problem. 
 
Keywords: Mathematics Education, Primary Education, Literacy And Mathematics 
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WHAT IS HAPPENING TO QR CODES? IS GREEN CRESCENT WEEK BOARD ALIVE? 
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The aim of this study is to prepare Green Crescent Week Board including application of QR code for 
elementary school students and to determine the student opinions about this board. In the study, the ADDIE 
design model (analysis, design, development, implementation and evaluation) and qualitative research 
approach were used. Board is prepared for 6-8. Grade elementary school students. First of all, some web 
sites related to Green Crescent Week have been examined and some texts, pictures and videos compiled for 
the board from these sites have been enriched with the application of QR codes. Thus, Green Crescent Week 
Board including application of QR codes was prepared. Later, the board was put on the school corridor and 
students were asked to examine the board by using a mobile device. 9 students were also interviewed using 
by a semi-structured interview form. The data were analyzed using content analysis technique. 
 
Keywords: Qr Code Technologies, Green Crescent Week Board, Augmented Reality, Mobile Learning 
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WHAT MAKES A PROOF, CONVINCING PROOF? 
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A proof can be defined as an argumentation convincing oneself or others who knows about the content 
(Davis & Hersh, 1981). Weber and Mejia-Ramos (2015) interpreted proof conviction in two ways as absolute 
conviction and relative conviction. The purpose of this study is to investigate prospective mathematics 
teachers’ (i) definition and intended usage of proof and (ii) interpretations on proof conviction.  
We have conducted this qualitative study with three prospective secondary mathematics teachers. We have 
individually interviewed prospective teachers and asked them to identify their views on the definition of 
mathematical proof and intended usage. Then, we have given them four mathematical statements which 
include deductive, algebraic and visual proof. We asked follow up questions to reveal their thoughts on the 
persuasiveness of the proof. The data were coded according to content analysis (Merriam, 2009). 
The findings have examined according to prospective mathematics teachers’ definition and intended usage 
of proof. While two participants have defined proof as a mathematical argument, the other participant has 
stated that mathematical statements could also be a proof. The participants that think that theorems or 
propositions are needed to prove find sufficient to be convinced themselves through proof. The other 
participant has declared that proof should have persuasive nature. Participants that have absolute 
conviction for deductive proof, are familiar with deductive proof method. Participants also have defined 
algebraic proof as a practical method or a type of representation. Visual argumentations are 
incomprehensible to understand, therefore, they require solution or explanation. Finally, participants have 
believed that visual proof is (i) not a mathematical proof, (ii) only an explanation or type of representation, 
and (iii) intuitive and not generalizable.  
References 
Davis, P. J. & Hersh, R. (1981). The mathematical experience. New York: Viking Penguin Inc. de Villiers, M. D. 
(1990). The role and function of proof in mathematics. Pythagoras, 24, 17-24. 
Merriam, S. B. (2009). Qualitative research: A guide to design and implementation, USA: John Wiley & Sons. 
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WHAT NATURE OF SCIENCE SHOULD BE TAUGHT TO STUDENT SCIENCE TEACHERS? 
SCIENTISM IN CHINESE SCIENCE TEACHER EDUCATORS’ CONCEPTIONS 

 
Zhi Hong Wan 
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There is a long history in Western science education advocating the goal of teaching nature of science (NOS). 
Recently NOS education is also beginning to find its place in China. An exploratory study investigated Chinese 
teacher educators’ conceptions of teaching NOS to student science teachers through semi-structured 
interviews. Five key dimensions emerged from the data, among which their conceptions of NOS content to 
be taught to student science teachers are the most socially and culturally embedded. This paper will focus 
on illustrating the influence of one prominent aspect of Chinese culture, i.e., scientism, on this dimension. It 
is argued that since scientism is still very popular in the developing countries and regions, it may be necessary 
to anticipate its influence when designing NOS instruction for learners in these areas. Suggestions are also 
given on making decisions on NOS content to be taught. 
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WHY DO WE NEED TO TEACH INFORMATION AND COMMUNICATION TECHNOLOGIES IN 
HIGHER EDUCATION? 
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The penetration of higher education by information and communication technologies has radically changed 
the way students study, interact with the educational system and even understand the world. When it comes 
about teaching ICT to students, there are several reasons to do it, but first of all, obviously, because it is part 
of the curriculum and students have an exam to pass. A somewhat more exotic reason is the disenchantment 
of technology: a highly developed technology is like magic and we have to make students understand that. 
In some sense we have to inflict a kind of “respect” to modern ICT and all that resides behind it. On the other 
hand, we have to clarify to them the profane nature of all this technological magic. The educational process 
has to develop students’ autonomy by dismantling the principle of technological authority. This leads, in a 
fortunate case, to the expansion of rationality and rebuilding of confidence in technology on a different level. 
Another main objective of the teaching process is to start a transition process from the quantitative way of 
thinking to the qualitative one, to make students not just to measure, but also to interpret in a pertinent 
way the results of measuring. And last, but not least, students have to familiarize with the use of alternative 
ways of thinking, with the fact that complex problems seldom have single solutions. They have to familiarize 
with handling complexity and optimization. Teaching ICT is not just about familiarizing students with up-to-
date technologies, but also about forming a new point of view and helping them to understand the world 
they are living in. My paper aims to present this process, the way it can be managed and the difficulties 
encountered while doing it. 
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In this study a smartphone application that is developed on Android platform ensures controlling the student 
attendance to the lesson without the instructor effort. For the first registration of the related lesson 
attendance sheet students use their smartphones which are connected on Wi-Fi (Wireless Fidelity) hotspot 
then every student is added with their identifying MAC (Media Access Control) addresses to the sheet. 
Afterwards the next lesson students only connect to the hotspot to join the lesson attendance sheet. In the 
background just then developed smartphone application compare that MAC addresses of the connecting 
students to the hotspot with MAC addresses of the first registration attendance sheet. Then matching MAC 
addresses are added to the daily attendance sheet of the related lesson for verifying the identities of the 
students who are in the classroom. At the end of the lesson, attendance sheet that is within easy reach can 
be controlled by the instructor of the lesson using that application on her/his smartphone. Thanks to 
developed smartphone application instructor does not waste of time and effort taking attendance. It 
provides efficiency and effectiveness. 
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COMPARISON OF ACHIEVEMENTS OF DAYTIME AND EVENING CLASS OF MACHINE 
DEPARTMENT STUDENTS IN INFORMATION AND COMMUNICATION TECHNOLOGY COURSE 
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The same topics were explained 74 students in daytime and evening education. In every class, sample 
applications were made every week on the computer. All of the students done sample applications. The 
students' errors were corrected one by one. In this way all the courses were more efficiently. After that, all 
students were tested on the same questions. In this study, I aimed to compare the teaching method and the 
achievements of the students. As a result, I observed that success of evening education students were less 
than the daytime education students approximately 3,34% points. 
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COMPARISON OF SUCCESSES OF FIRST AND SECOND EDUCATION OF MACHINE DEPARTMENT 
STUDENTS IN FOREIGN LANGUAGE COURSE 
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There are differences between students that first and second education students in Turkey Huğlu vocational 
high school has machine department. The vocational high school has first and second education programs 
and consists of 41,33 students respectively. All second education students stopped their education at least 
one year after their high school graduation. The same subjects were explained in foreign language lesson. 
The first and second education students were tested with same questions at the same time. I examined each 
answers given by the students. I aimed to compare the successes of the students in this study. As a result, I 
observed that first education students were 2.8 percentage points more successful than second education 
students. 
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THE EXAMINATION OF SCIENCE TEACHERS’ ATTITUDES TOWARDS EDUCATIONAL 
RESEARCHES 

 
Munise Seçkin Kapucu 

Eskişehir Osmangazi University 
 

Scientists conduct many educational researches about various topics to improve the quality of the education. 
On the other hand teachers are expected to apply the findings of these researches into practices. The 
attitude of the teachers towards these researches plays an important role on the usage of the results of 
educational researches. The research was designed according to scanning model. Scanning model, which 
allow the determination of the current situation, was used because it was descriptive type. 137 science 
teachers who voluntarily participated in the study. The distribution of the teachers according to discipline 
was: 48 physics teachers, 33 chemistry teachers and 56 biology teachers. The scale used in the study to 
determine the attitude of the teachers towards educational researches was "Attitude towards International 
Conference on Education in Mathematics, Science & Technology (ICEMST) May 18-21, 2017 / Ephesus - 
Kusadasi, Turkey 126 Educational Researches Scale (AERS)", which is a 5-points Likert type scale developed 
by İlhan, Şekerci, Sözbilir and Yıldırım (2013) The validity and reliability tests of the scale were performed by 
İlhan, Şekerci, Sözbilir and Yıldırım (2013) Arithmetic mean, standard deviation, percentages, t-test and one-
way variance analysis were used to analyze the data obtained within the study. According to the result of 
the analysis, it has been found that the mean scores obtained from the dimensions of AERS did not 
differentiated according to gender, type of the secondary education, and attended trainings. 
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The aim of this study is to examine the relationship between scientific epistemological beliefs, and 
perceptions of science and pseudoscience of the pre-service science teachers regarding to a variety of 
variables. The sample of the study consists of 200 pre-service teachers studying at the science department 
of the faculty of education at a state university in 2016-2017 academic year. As a Sampling method, 
convinence sample from non-random sampling methods was used in this study in order to determine which 
teachers to work with from the available sample. Relational screening model was employed in this study 
“Scientific Epistemological Beliefs Survey” and “Science-Pseudoscience Distinction Scale” are the assessment 
instruments in this research. Data will be analysed according to descriptive statistics, t-test, ANOVA and 
correlation. The findings of the study will also be examined in terms of gender, education level of parent, 
class level and whether they take the course called nature of science and the relationship between the 
scientific epistemological beliefs and the perceptions of science and pseudoscience of the pre-service 
science teachers. Recommendations will be put forward considering the results of the study.  
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