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Abstract 
 

The purpose of this study is to evaluate students' opinions about the instructional material (FlashRie) developed 
with Flash programme for "area applications in integral." To this end, the study was conducted with 20 12-grade 

students selected on a voluntary basis. The study was a special case study which is one of the qualitative study 
methods and a semi-structured interview form consisting of 5 open-ended questions and prepared by 
researchers was used as data collection tool. Data obtained from the semi -structured interview form was 

analyzed through descriptive analysis. As a result of the study, all  the participants stated that they actively 
participated in the lesson with FlashRie and they never lost their attention throughout the lesson. In addition to 
this, most of the participants emphasized that their learning was more permanent since FlashRie is visual and it 
does not directly provide the solutions of the questions but directs one to solution with clues. Furthermore, 

some of the participants expressed that they lost their prejudice against mathematics and that they started 
liking mathematics after using this material. Participants underlined that they would like to use this material an d 
other similar ones also in other subjects of mathematics. However, majority of the participants argued that it 
would be more efficient to use FlashRie in company with a teacher in class environment than using it on their 

own. 
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1. Introduction 

Together with technological advancements, computer literacy has increased more and more and 
computers have started to become an integral part of educational activities [7]. With the  integration 
of computers to existing education program, Computer Assisted Instruction has emerged . Author 
defines computer assisted instruction as a teaching method in which computer is used as the medium 
where learning takes place and which reinforces instruction period and student motivation and from 
which each learner can benefit depending on their own learning speed [42]. Crowded classrooms 
which are the result of traditional education system, inadequate equipment, increasing amount of 
information and importance of individual differences and competencies make it necessary to use 
computers effectively in education system [4]. As a result, in the literature it is possible to find various 
studies that argue for the use of computers in education activities and that have concluded that 
computer assisted instruction positively affect students’ academic success and attitudes towards the 
course [7, 11, 20, 25, 29, 37, 38, 43]. 

For effective computer assisted instruction, one needs effective instructional software as well [3]. 
Instructional software are instructional materials which aim to teach a certain subject or problem 
solution in a more audiovisual way using the medium of computers [26]. Instructional materials 
developed are to be simple and understandable. The contents of instructional materials are to be 
prepared according to education program. The texts and audiovisual elements are to be suitable for 
pedagogical characteristics and real lives of students [39]. Besides, instructional materials are to be of 
quality in terms of use and design. The visual quality of the materials should attract students’ 
attention but not distract them. For students to use the material easily, it should feature users’ guide 
and help menu [40]. Therefore, Computer Assisted Instructional materials are to serve their purposes, 
well-designed and integrated to school’s educational program. Thus, preparation, development and 
assessment of instructional materials require very careful and rigorous study [18].  

In parallel with development in computer technology, computer assisted instructional materials 
develop continuously. Materials which used to be only composed of texts are now enriched with 
multimedia technologies like audio, animation and graphics [44]. One of the most frequently u sed 
multimedia technologies is animation [16]. Animation is a Latin word and it means to animate [22]. 
According to another definition, animation is the process of enlivening objects to teach concepts 
which are difficult to explain verbal expressions or stand still pictures [31].   

Instructional materials in which animation technique is used help students to and concretize 
abstract concepts and envision them [5]. Therefore, concretization of abstract things through 
animation creates a positive effect [28, 32]. Besides, in materials prepared with animation technique 
information is presented both via written text and audio-visually. Pettersson emphasizes that if 
information is presented visually, aurally and verbally, learning is achieved at the highest level and 
long lasting learning is achieved [41]. Because 60% to 65% of information learned audio-visually is 
remembered. Such a great contribution of audio-visual materials on learning makes instructional 
materials with animations important [21]. When relevant studies in the literature are reviewed, it is 
seen that these materials increase students motivation, make positive contribution to their learning 
and help development of scientific process skills [14, 15, 24, 27, 30].   

Mathematics as a system is an abstract notion which is composed of structures and connections 
and which include sequential abstractions and generalizations made up of these structures and 
connections. It is known that students find mathematics difficult as it is difficult to acquire abstract 
notions [9]. One of the mathematics subjects which include abstract concepts is integral. The concept 
of integral which is one the important subjects in secondary level last year mathematic education is 
examined under the headings of indefinite and definite integral [17]. The difficulty in understanding 
the concept of integral is accepted by many researchers. Especially, in the teaching definite integral, 
many students do routine operations to calculate definite integral or the derivative of the function but 
they have great difficulties in interpreting and making sense of this calculation [10,  23]. The reason for 
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this is that in the teaching of definite integral, importance is attached to the acquisition of process 
skills and the definitions of the concepts are given at abstract level [1]. The concretization of the 
concepts of definite integral and Riemann sum by visualizing them on the computer will substantially 
help students make sense of these abstract concepts [2]. Therefore, there is a need to develop  
computer assisted instruction materials for “field applications in integral” topic. Besides, in recent year 
education programs emphasized that computer assisted education materials are to be used in 
learning/teaching process [33, 34].  

In line with this, an instructional material was developed using for the teaching of “Field 
Applications in Integral, which is one of the notoriously difficult subject for students. The material was 
developed by the researchers using Flash software and called FlashRie. Besides, FlashRie was applied 
in real classroom environment and students’ opinions were taken and evaluated . 

 
 
2. Method  

This study was conducted with the case study method, which is one of the qualitative study 
methods, in order to evaluate students' opinions about FlashRie instructional material developed for 
"area applications in integral".  Case study is a method, which investigates the case that is studied 
within its own life framework and which is used in the cases when there are no distinctive borders 
between the case and the environment it happens within and there are more than one evidence or 
data source [45].  

 
 
2.1. Instructional material 

FlashRie was prepared by the researchers using Flash software . This instructional material was 
developed in accordance with the gainings of "area applications in the integral" in 12th grade math 
curriculum such as "It explains the Riemann sum and the determined integral by means of the area 
remaining under the curve and calculates the area by using the Integral".  FlashRie's content includes 
activities, pictures, solved questions and evaluative questions about the subject.  
It was tried for FlashRie to be interactive as much as possible in order to provide active participation of 
the students.  For this purpose, FlashRie includes questions intended for the exploration of the 
students, buttons on which they can write their answers and check them and some clues according to 
their answers.  Also, FlashRie was designed in a way that students will be able to use by themselves o r 
with the guidance of the teachers.   
Some screenshots of activities in FlashRie was displayed in Figure -1  
 

 



Yazlik, D., O. & Erdogan, A. (2015). Students' Opinions on the Instructional Material Developed with Regard to Integral, Global Journal on 
Technology [Online]. 09, pp 15-25. Available from: http://awer-center.org/gjt/  

 

  18 

 
 

Figure 1.  Screenshots of the activities designed for the gaining of "It explains the Riemann sum and the 
determined integral by means of the area remaining under the curve and calculates the area by using the 

integral" and of "It calculates the area by means of integral". 
 
2.2 Participants 

This study was conducted with 20 twelfth grade students during spring semester of the 2013-2014 
educational year in order to evaluate the students' opinions about the developed instructional 
material FlashRie.   Students participating in the study used the developed instructional material in the 
lecture environment were selected from among 30 twelfth grade students based on the principle of 
voluntariness.  12 of the students were girls while 8 of them were boys.   

 
2.3. Collection of data 

Research data was collected with the semi-structured interview form made of 5 open-ended 
questions in order to investigate students' opinions about FlashRie.  Open-ended questions in the 
interview form were prepared in order to collect the data appropriate for the purpose of the study 
and opinions of the experts were obtained about the subject.   

The questions in the interview form were specified below:  

What do you think about learning with FlashRie?  

What do you think about learning with activities and clues in FlashRie?   

Did FlashRie cause a change on your opinion about mathematics?  

Would you like to use this software and similar ones about other math subjects?  Why?   

Do you think you can learn a subject on your own independently of your teacher and 
without getting any help from FlashRie or similar software?  Why?  

 
2.4. Data analysis 

Answers given by the students to the questions in the interview form were investigated in detail 
while analyzing students' opinions about FlashRie at the first step.   At the end of the investigations, 
two students who gave conflicted answers to the questions were excluded from the evaluati on.  At 
the second step, answers given by students to every question in the interview form were classified 
according to similarities and divided into categories.  Reliability and validity of the study was ensured 
at the third step.  Yıldırım and Şimşek (2011) expressed that reporting in detail how the data and 
results were obtained in qualitative studies was an important criterion for validity.  Accordingly, data 
collection and the process of analysis were explained in detail in this study.  Data collected from the 
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interview form was analyzed firstly by the researchers and then by a professor, who is an expert in this 
area, in order to ensure the reliability of the study.       

 
3. Findings  

In this section, qualitative data obtained from the interview form was interpreted by being analyzed 
in sub-headings according to the questions in the interview form and were presented in tables.  

 
3.1. Findings obtained from the interview form  

Answers given by the students participating in the study to the question “What do you think about 
learning with FlashRie?” were categorized.  Categories that were created and the number of students 
representing these categories were specified in Table 1.  

 
Table 1. Categories and the number of students representing these categories  

Categories Number of students  

Active Participation / Attention 20 

Permanent Learning 13 

Pleasant 9 

Facil itating Learning  6 

 
As it is seen in the Table 1, "Active Participation/Attention, "Permanent Learning", "Pleasant" and 

"Facilitating Learning" categories were created as a result.  All these categories represent positive 
opinion about FlashRie.  All of the students, who participated in the study, (100%) expressed that they 
were active while learning with FlashRie and their did not lose attention w hile 13 of them (65%) 
expressed that they learned permanently since FlashRie is visual, 9 of them (45%) expressed that it 
was pleasant to learn using FlashRie and 9 of them (30%) expressed they learned more easily by using 
FlashRie.  

Students' opinions with regard to "Active Participation/Attention" category:  

“FlashRie ensures everyone participates in the lesson actively so we do not lose attention during the 
lesson." (S6) 

“We do and find out about everything on our own.  Therefore, we can focus completely  on the 
lesson." (S20) 

Students' opinions with regard to “Permanent Learning” category:  

“I think FlashRie is mode permanent since it is supported by visuals.” (S5) 

“I think I learn more permanently since it addresses both the eyes and the ears.” (S16) 

Students’ opinions with regard to “Pleasant” category: 

“I was getting bored sometimes when our teacher was teaching. But it is pleasant to learn with 
FlashRie.” (S3) 

“Learning became much more pleasant like this.” (S1)  

Students’ opinions with regard to “Facilitating Learning” category: 

“It is easier to learn with FlashRie. Because it is both visual and the necessary explanations are given 
appropriately.” (S10) 
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“FlashRie is like it simplifies the subject more. That is why I learned more easily.” (S12) 

 
Answers given by the students participating in the study to the questions “What do you think about 

your learning with the activities and clues in FlashRie?” were categorized. Categories that were created 
and the number of students representing these categories were specified in Table 2. 

Table 2. Categories  and the number of s tudents  representing these categories  
Categories Number of s tudents  

Materializing 8 

Exploring 7 

Encouraging 6 

Arous ing Interest 4 

Reinforcing/Repeating 3 

 
As it is seen in Table 2, "Materializing", "Exploring", "Encouraging", "Arousing Interest" and 

"Reinforcement/Repeating" categories were obtained as a result.  All these categories represent 
positive opinion about FlashRie. 8 of the students participating in the study (40%) expressed th at they 
were able to materialize since the activities were visual while 7 of them (35%)  they were able to 
explore the concepts since they progressed step by step, 6 of them (30%) expressed the clues that 
were given encouraged them to solve the problem, 4 of them (20%) expressed that the activities in 
FlashRie were arousing interest  and 3 of them (15%) expressed that they had the chance to reinforce 
since they could watch the activities again. 

Students’ opinions with regard to “Materializing” category: 

“It was very difficult for us to visualize and find a solution when the teacher taught us. Math does 
not seem so abstract to me since FlashRie is visual.” (S2) 

“The things that were told did not remain on paper since it was visual. I can visualize things. Tha nks 
to this, I comprehended the subject better.” (S14) 

Students’ opinions with regard to “Exploratory” category: 

“We know what we do and where and why we do it since the activities are done step by step. For 
this reason, we explore the concepts instead of memorizing them.” (S20) 

“Small steps taken during activities ensured me to discover rules.” (S16) 

Students’ opinions with regard to “Encouraging” category: 

“Getting clues instead of directly looking at the solution when I had difficulties about solving the  
problems encouraged me to solve the question.” (S4) 

“I think that small clues that were given had an encouraging effect.” (S10) 

Students' opinions with regard to “Arousing Interest” category: 

“Questions given as puzzles and animations I encountered while conducting activities aroused 
interest in me.” (S8)  

Students' opinions with regard to “Reinforcement/Repeating” category: 

“FlashRie has a nice feature; we can watch it again and again when we do not understand 
something or when we want to repeat. Thus, we can reinforce the learning.” (S7) 
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Answers given by the students who participated in the study to the question  “Did FlashRie cause a 
change on your opinion about mathematics?” were categorized. Categories that were created and the 
number of students representing these categories were specified in Table 3.  

Table 3. Categories and the number of students representing these categories  

Categories Number of students  

Changing the Negative Attitude 10 

Reinforcing the Positive Attitude 5 

Not Changing the Positive Attitude 4 

Not Changing the Negative Attitude 1 

 
As it is seen in Table 3, "Changing the Negative Attitude", "Reinforcing the Positive Attitude", "not 

Changing the Positive Attitude" and "Not Changing the Negative Attitude" categories were created.  
Among these, "Changing the Negative Attitude" and "Reinforcing the Positive Attitude" categories 
represent the positive opinions about FlashRie while categories of "Not Changing the Positive 
Attitude" and "Not Changing the Negative Attitude" represent the negative opinions about FlashRie. 
10 of the students participating in the study (50%) expressed that their negative attitude about math 
changed positively after they learned with FlashRie while 5 of them (25%) expressed their positive 
attitude about mathematics were reinforced after learning with FlashRie, 4 of them (20%) of them 
expressed their positive attitude about mathematics did not change at all after earning with FlashRie 
and 1 of them (5%) expressed his negative attitude about mathematics did not change after learning 
with FlashRie.   

Students' opinions with regard to “Changing the Negative Attitude” category: 

“I did not like mathematics at all. Now I do.” (S8)  

“My prejudice against mathematics was overcome. Mathematics is not hard for me anymore.” (S 5) 

Students' opinions with regard to “Reinforcing the Positive Attitude” category: 

“Mathematics was pleasant for me. It became even more pleasant now.” (S1) 

“I was interested in mathematics. But now I am even more interested in it.” (S17) 

Students' opinions with regard to “Changing the Positive Attitude” category: 

“I like mathematics since my childhood. My opinions did not change at all.” (S10) 

“I have always liked mathematics. I still like it, there is no change.” (S12) 

Students' opinions with regard to “Not Changing the Negative Attitude” category: 

“I never liked mathematics. I still do not like it.” (S19) 

Answers given by the students who participated in the study to the question “Would you like to use 
this software and similar ones about other math subjects?  Why?” were categorized. Categories that 
were created and the number of students representing these categories were specified in Table 4.  

Table 4. Categories and the number of students representing these categories  
Categories Number of s tudents  

Us ing It to Learn Other Math Subjects 16 

Us ing It to Reinforce Other Math Subjects 3 

Not Us ing It for Other Math Subjects 1 

 
As it is seen Table 4, "Using It to Learn Other Mathematics Subjects" category representing 

students' positive opinions, "Using It to Reinforce Other Math Subjects" category indirectly 
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representing students' positive opinions and "Not Using It for Other Math Subjects" category 
representing students' negative opinions were created as a result.  16 of the students who 
participated in the study (80%) expressed that they wanted to use this software and the similar ones 
while learning other math subjects while 3 of them (15%) expressed that they wanted to use such 
software to reinforce at home the subjects they learned at school and 1 of them (5%) expressed he did 
not wanted to use such software since he wanted to touch a book while learning.  

 

Students' opinions with regard to “Using It to Learn Other Mathematics subjects": 

“Yes, I think about it. It is visual and I can visualize the subject.   In addition to that, its drawings are 
very smooth and easy to comprehend.” (S11) 

“I would like to use it for that. I learn more easily that way.” (S15) 

Students' opinions with regard to “Using It to Reinforce Other Mathematics subjects": 

“I may use it to reinforce the subject after our teacher teaches us the subject at school.” (S3) 

“It can be used to study or make repetitions at home.”(S7) 

Students' opinions with regard to “Not Using It for Other Mathematics subjects": 

“No, I do not think I will use it. I think it is much better to touch and scribble a book.” (S19) 

 

Answers given by the students to the question “Do you think you can learn a subject on your own 
independently of your teacher and without getting any help from FlashRie or similar software? Wh y?” 
were categorized. Categories that were created and the number of students representing these 
categories were specified in Table 5. 

Table 5. Categories and the number of students representing these categories  

Categories Number of students  

Learning with FlashRie Under the 
Guidance of Teachers 

15 

Learning with FlashRie on Your Own 5 

 
As it is seen in Table 5, "Learning with FlashRie on Your Own" category representing the positive 

opinions and "Learning with FlashRie under the Guidance of Teachers" category indirectly 
representing positive opinions were created as a result.  15 of the students who participated in the 
study (75%) expressed that they wanted to work with their teachers since they thought FlashRie 
would not be able to answer every question they had in mind.  5 of the students (25%), on the other 
hand, expressed they could learn on their own with FlashRie  since they understood subjects and 
materialized concepts better using FlashRie.   

 

Students' opinions with regard to "Learning with FlashRie under the Guidance of Teachers" 
category: 

“No, I do not think I will use it. We must have our teachers with us to solve the problems in our 
minds.  It is better if we have our teachers with us.” (S3) 

“It will be better with our teacher in our classroom with us. Our teacher can answer when we do not 
understand something or I have difficulties understanding it but we cannot get the answer we 
expected from this software and the ones similar to it.” (S9) 

Students' opinions with regard to "Learning with FlashRie on Your Own" category: 
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“Yes, I can learn. It is easy to learn with FlashRie since it is visual.  In addition to that, I am the one 
who gives the answers while working with FlashRie. For this reason, I can learn without my teacher 
being near me.” (S10) 

“Yes, I think about it. It is explained in an understandable manner.  Also, I can visualize since it is 
visual.” (S14) 

 
4. Discussion and Conclusions 

In this study, which is undertaken to contribute to the studies for the development, application and 
assessment of computer assisted instructional materials, which have become more and more 
prominent in parallel with change in the understanding of instruction, the opinions of the students 
who received education via FlashRie, which is an instructional material de veloped by the researchers, 
are evaluated. When the opinions of students who took part in the study with regard to learning 
FlashRie were examined, it was seen that students had positive opinions with their learning 
experience. 

When the views of the students, who took part in the study, with regard to their experience 
learning with FlashRie are examined, it was seen that most of the students were of the opinion that 
they actively took part in the lesson when learning with FlashRie, their attention was not d istracted 
and learning with FlashRie was fun. Besides, the participants also stated that the activities in FlashRie 
concretized the concepts and enabled students to explore these concepts and thus they learnt easily 
and more permanently. When the views of the student in this study were generally examined, it was 
seen that the views that FlashRie instructional material played positive role in the students’ learning 
stood out. This result is supported with the conclusions of other studies that computer assist ed 
instructional materials and learning environments had positive effects on the learning process of 
students [8,12,13,16,19,24,27,28,30,32,36,46]. 

When the attitudes of the students who took part in the study towards mathematics are examined, 
it is seen that 10 of the 11 students who had negative attitudes towards mathematics changed their 
attitudes to positive after instruction with FlashRie and the attitudes of 5 students out of 9 students 
who had positive attitudes towards mathematics were reinforced af ter instruction with FlashRie. 
When generally examined, it can be said that the attitudes of the students taught with FlashRie about 
mathematics changed positively. In similar studies, it was concluded that computer assisted 
instructional materials and learning environments influenced students’ attitudes towards the course 
positively [6,35].   

Besides, most of the participants stated that they would like to use FlashRie and similar software in 
learning other mathematics topics as well. However, most of the participants emphasized that such 
software would be more effective when used together with teachers rather than alone. Participants 
stated the reason for this as the inability of the software to answer all questions in students’ minds. 
This result, which provides clues for the understanding of web-based distant education, was also 
found in other studies in the literature [19,35,36]. 

 
References  
 
*1+ Akkoç, H. & Kurt, S. (2010). İntegral Kavramına İl işkin Öğrenme Zorlukları ve İntegral Öğretimi. M. F. 

Özmantar, E. Bingölbalive H. Akkoç (Ed). Matematiksel Kavram Yanılgıları ve Çözüm Önerileri. Ankara: 
PegemA. 

*2+ Akkoç, H. (2010). Kavramsal anlama i çin matematik eğitiminde teknoloji  kullanımı. M.F. Özmantar, E. 

Bingölbalive H. Akkoç (Ed). Matematiksel Kavram Yanılgıları ve Çözüm Önerileri. Ankara: PegemA. 



Yazlik, D., O. & Erdogan, A. (2015). Students' Opinions on the Instructional Material Developed with Regard to Integral, Global Journal on 
Technology [Online]. 09, pp 15-25. Available from: http://awer-center.org/gjt/  

 

  24 

[3] Aktümen, M. &Kaçar, A. (2003). İlköğretim 8. sınıflarda harfl i  ifadelerle işlemlerin öğretim inde bilgisayar 
destekli  öğretimin rolü ve bilgisayar destekli  öğretim üzerine öğrenci görüşlerinin değerlendirilmesi. 

Kastamonu Eğitim Dergisi, 11(2), 339-358. 
[4] Alkan, C. (1997). Eğitim Teknolojisi.Ankara: AnıYayıncıl ık. 
[5] Arıcı, N. &Dalkıl ıç, E. (2006). Animasyonların bilgisayar destekli  öğretime katkısı: Bir uygulamaörneği. 

Kastamonu Eğitim Dergisi, 14(2), 421- 430. 
*6+ Arıkan, Y. D. (2006). The Effects Of Web-Supported Active Learning Activities On Teacher Trainees’ Attitudes 

Towards Course. Ege Eğitim Dergisi, 7, 23-41. 
[7] Baki, A. (2002). Öğrenen ve Öğretenler İçin Bilgisayar Destekli Matematik. Ankara: CerenYayın-Dağıtım. 

[8] Bartsch, R. A. &Cobern, M. K. (2003). Effectiveness of PowerPoint Presentations in lectures. Computers & 
Education, 41, 77-86. 

[9] Baykul, Y. (1993). İlköğretimde Matematik Öğretimi. Ankara: Pegem, 24. 
[10] Camacho, M., Depool, R. & Santos -Trigo, M. (2009). Students’ use of derive software in comprehending and 

making sense of definite integral and area concepts. CBMS Issues in Mathematics Education, 16, 35-67. 
[11] Chang, C. Y. (2002). Does- computer-assisted instruction + problem solving = improved science outcomes? A 

pioneer study. The Journal of Educational Research, 95(3), 143-150. 

[12] Chang, C. (2003). Towards a Distributed Web Based Learning Community. Innovation in Education and 
Teaching International, 40(1), 27-42. 

[13] Chittaro, L. &Ranon, R. (2007). Web3D Technologies in learning, education and training: Motivations, issues, 
opportunities. Computers & Education, 49, 3-18.  

[14] Christmann, E. ,Badget, J. & Lucking, R. (1997). Progressive Comparison Of The Effects Of Computer Assisted 
Instruction On The Academic Achievement Of Secondary Students. Journal of Research on Computing 
Education, 29, 325-336. 

*15+ Çepni, S. ,Taş, E. ve Köse, S. (2006). The Effect of computer-assisted material on students’ cognitive levels, 

misconceptions and attitudes towards science. Computers Education, 46, 192-205. 
*16+ Daşdemir, İ &Doymuş, K (2012).The Effect of Using Animation on Primary Science and Technology Course 

Students’ Academic Achivement, Retention of Knowledge and Scientific Process Skil ls. Pagem Eğitim ve 

Öğretim Dergisi, 2(2), 33-42. 
[17] Delice, A. &Sevimli, E. (2010). Öğretmen Adaylarının Çoklu Temsil Kullanma Becerilerinin Problem Çözme 

Başarıları Yönüyle İncelenmesi: Belirl i  İntegral Örneği. Educational Sciences: Theory & Practice, 1(10), 
111-149. 

[18] Demirel, Ö. & Kaya, Z. (2003). Öğretmenlik mesleğine giriş. Ankara: PegemA. 
*19+ Demirli, C. (2002). Web Tabanlı Öğretim Uygulamalarına İl işkin Öğrenci Görüşleri (F.Ü. Örneği). Uluslararası 

Katılımlı Açık ve Uzaktan Eğitim Sempozyumu, AnadoluÜniversitesi, Eskişehir.  

[20] Doğan, N. (2009). The Effect of Computer –Assisted Statistics Instruction on Achievement and Attitudes 
toward Statistics. Education and Science, 34(154), 3-16. 

*21+ Düzgün, B. (2000). Fizik Konularının Kavratılmasında Görsel Öğretim Materyallerinin Önemi. Milli Eğitim 
Dergisi, 148. 

[22] Foley, J.,mVan, A., Dam, S., &Feiner, J. (1990). Computer graphics principles and practice (2nd edt). New 
York, U.S.A: Addison – Wesley. 

[23] Goerdt, L. S. (2007). The effect of emphasizing multiple representations on calculus students’ understanding 
of the derivative concept. Unpublished doctoral dissertation,Education, Curriculum and Instruction, The 

University of Minnesota. 
*24+ Gürbüz, R. (2008). Olasılık Konusunun Öğretiminde Kullanılabilecek Bilgisayar Destekli  Bir Materyal. Mehmet 

Akif Ersoy Üniversitesi Eğitim Fakültesi Dergisi, 41-52. 

*25+ Gürsul, F. & Keser, H. (2009). The Effects of Online and Face to Face Problem Based Learning Environments 
in Mathematics Education on Student’s Academic Achievement. Procedia Social and Behavioral 
Sciences, 1, 2817–2824. 

[26] Kazu, İ. Y. & Yavuzalp, N. (2008). Teachers’ Opinions About Using Instructional Software. Education and 

Science, 33(150), 111-126. 



Yazlik, D., O. & Erdogan, A. (2015). Students' Opinions on the Instructional Material Developed with Regard to Integral, Global Journal on 
Technology [Online]. 09, pp 15-25. Available from: http://awer-center.org/gjt/  

 

  25 

[27] Kelly, R. M. & Jones, L. L. (2007). Exploring how different features of animations of sodium chloride 
dissolution affect students’ explanations. Journal of Science Education and Technology, 16, 413–429. 

[28] Lewalter, D. (2003). Cognitive strategies for learning from static and dynamic visuals. Learning and 
Instruction, 13(2), 177-189. 

[29] Liao, Y. C. (2007). Effects of computer-assisted Instruction on students’ achievement in Taiwan: A meta -

analysis. Computers& Education, 48(2), 216-233. 
[30] Lin, C. (2009). A Comparison Study of Web-Based and Traditional Instruction On Preservice Teachers’ 

Knowledge of Fractions. Contemporary Issues in Technology and Teacher Education, 9 (3), 257-279. 
[31] Lipeikiene, J. &Lipeika, A. (2006). Animation Tools of CAS for Dynamic Exploration of Mathematics. 

Informatics in Education - An International Journal, 5(1), 87-96. 
[32] Lowe, R. K. (2003). Animation and learning: Selective processing of information in dynamic graphics. 

Learning and Instruction, 13(2), 157-176. 
[33] Milli  Eğitim Bakanlığı Talim ve Terbiye Kurulu Başkanlığı (2013). Matematik Dersi 9-12. Sınıflar Öğretim 

Programı Kitabı, Mill i  Eğitim Basımevi, Ankara . 
[34] NCTM (2000). Principles and standards for school mathematics. Reston,VA: National Council of Teachers of 

Mathematics (NCTM) Pub. 

*35+ Özyurt, Ö. ,Özyurt, H., Baki, A. &Güven, B. (2012). An individualized e-learning environment to the teaching 
of mathematics: student views of UZWEBMAT. AWERProcedia Information Technology & Computer 
Science, 1, 523-527. 

*36+ Saban, A. ,Özer, H. İ. &Tümer, A. E. (2010). Students’ Opinions About Online Course Materials And Online 

Examination System. Education Sciences, 5(4), 2238-2244. 
[37] Schuyten, G. & Dekeyser, H. M. (2007). Preference for textual information and acting on support devices in 

multiple representations in a computer based learning environment for statistics. Computers in Human 
Behavior, 23, 2285–2301. 

[38] Sedlacek, L. (2009). A study of the influence of using Dynamic Geometric systems in mathematical educa tion 
on the level of knowledge and skil ls of students. Acta Didactica Universitatis Comenianae Mathematics, 
9, 81−108. 

*39+ Şahin, T. Y. &Yıldırım, S. (2004). Öğretim Teknolojileri ve Materyal Geliştirme, Ankara: Anı Yayıncıl ık. 
*40+ Şimşek, A. (2009). Öğretim Tasarımı. Ankara: Nobel Yayıncıl ık. 
[41] Tokman, Y. L. (1999). Eğitim ve öğretimde uzaktan erişim. 5. Türkiye’de internet konferansı.  Ankara. 
[42] Usun, S. (2000). Dünyada ve Türkiye’debilgisayar destekli ögretim. Ankara: PegemA 

*43+ Yıldız, C. ,Güven, B. & Koparan, T. (2010). Use of Cabri 2D software in drawing height, perpendicular bisector 
and diagonal. Procedia Social and Behavioral Sciences, 2, 2040–2045. 

*44+ Yiğit, Y., Yıldırım, S & Özden, M. Y. (2000). Web Based Internet Tutorial: A Case Study. Hacettepe Üniversitesi 

Eğitim Fakültesi Dergisi, 19, 166-176. 
[45] Yin, R. K. (1984). Case Study Research: Design and Methods. Newbury Park, CA.:Sage. 

Arıkan, Y. D. (2006). The Effects Of Web-Supported Active Learning Activities On Teacher Trainees’ 
Attitudes Towards Course. Ege Eğitim Dergisi, 7, 23-41. 

[46] Zangyuan, O. (2006). The application of an adapti ve web-based learning environment on oxidation–
reduction reactions. International Journal of Science and Mathematics Education , 4(1), 27–36. 

 

 

 

 

 

 

 
 


