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Gifted children should receive education that is appropriate to their potential, but the question is whether this is 

possible without a great deal of teacher competence. This project aims to increase the professional competence of 

mathematics teachers who were provided with training on the appropriate strategies for gifted students. In this 

study the knowledge and views of the teachers about the giftedness and the information used in gifted education 

is investigated. In the training process, seminars were provided regarding the teaching strategies used in gifted 

education, challenging mathematical tasks to be used to reveal and develop potential, and the differentiation of 

teaching with the help of technology. The participants of the study were 25 middle/high school in-service 

mathematics teachers from 17 provinces throughout the country. The teachers learned the teaching strategies for 

the gifted, and they provided enrichment using challenging mathematical tasks and technological tools. 
© IJERE. All rights reserved 
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INTRODUCTION 

In Turkey, there are a total of 17 million preschool, elementary school, middle school, and high school students 

(Ministry of National Education [MoNE], 2020), and approximately 64 thousand of them are gifted children 

(MoNE, 2019). It is controversial whether the education of these children is at adequate level. For instance, the 

gifted children in the United States do not receive education that is appropriate to their capacities and 

challenging enough to improve their performances (Callahan et al., 2015; Robinson & Moon, 2003) as well as 

in Turkey (Sak et al., 2015). 

Development and implementation of curricula, and the use of teaching strategies to provide rich & productive 

learning opportunities are critical for gifted children to realize their potential. Some researchers (Maker, 2001; 

Öznacar & Bildiren, 2016; Tomlinson, 2001; VanTassel-Baska & Brown, 2007) developed various models 

(differentiation, acceleration, and grouping, etc.) to support education of gifted students. Thus, it is important 

to understand whether the teachers of gifted children have a rich and in-depth understanding of these models 

in their practices. Although having deep understanding of these models and relevant strategies such as 

acceleration, enrichment, or skill groups is evident, schools do not support these strategies or teacher’s 

professional development in understanding these models (Missett et al., 2014). Hence, teachers do not have 

adequate information about how they can use these strategies (Gagné, 2011; Missett et al., 2014). Eventhough 

teachers’ understanding of these models plays an important role in gifted education, their attitudes toward 

education of these children are important as well. McCoach and Siegle (2007) state that experienced teachers 

who were trained in the field of gifted education have more positive attitude towards the education of gifted 

children, compared to non-trained and inexperienced teachers.  

Approaches for the Education of Gifted Children  

Various educational models have been developed for gifted children including differentiation (Tomlinson, 

2014), acceleration (Colangelo, Assouline & Gross, 2004; Gross, 2006; Wardman, 2017), and grouping 

(Steenbergen-Hu, Makel & Olszewski-Kubilius, 2016). Differentiation provides the necessary attention, 

appropriate strategies, and environment by meeting the individual needs of gifted students (VanTassel-Baska, 

2003a). According to Tomlinson (2000), the number of students at the standard level is quite rare. Therefore, 

the preference of standard based curriculum structures makes it difficult to implement educational practices 

and ensure academic diversity by taking individual differences into consideration. However, there is no 

contradiction between standards-based teaching and differentiation. The curriculum tells us what to teach and 

differentiation tells us how to do it. Hence, if we choose to teach a standards-based curriculum, differentiation 

simply suggests the ways we can best enact that curriculum to meet the needs of the diverse student profiles. 

In other words, differentiation shows how we will teach the same standard to a number of students using 

various teaching and learning modes. Differentiation also indicates that it is critical for teachers to offer more 

than one way to achieve setting goals so that every student can make the furthest progress. Because 

differentiation approach argued that if the right conditions can be provided to each student, each student can 

learn and be successful (Tomlinson, 2005). 

Differentiation-oriented teacher orchestrate classroom practices include selecting and sequencing topics, 

choosing appropriate teaching methods, focusing on students’ thinking and creating a learning environment 

that is responsive to students’ needs. Also, teachers can proactively differentiate the process of learning, 
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implementing and thinking the content of the curriculum (Tomlinson, 2014, 2017). As such, in differentiation, 

it is important to support gifted students on the basis of their performance in the classroom. Many studies in 

the related literature have shown that this model positively affects the success of gifted children and equips 

them with high-level thinking skills (Beecher & Sweeney, 2008; Casa, Firmender, Gavin & Carroll, 2017; 

Dreeszen, 2010; Little, McCoach & Reis, 2014; Geisler et al., 2009; McCoach, Gubbins, Foreman, Rubenstein & 

Rambo-Hernandez, 2014; Rasmussen, 2006; Shaunessy-Dedrick, Evans, Ferron & Lindo, 2015).  

Through curriculum differentiation, one could focus on student diversity by considering different learner 

profiles that the function of human brain research documented (Tomlinson 2004). With curriculum 

differentiation, the teacher-as an expert and guide in the classroom- can assist students in realizing their 

learning potential by using appropriate methods and techniques. It also provides an opportunity for each 

student to demonstrate their valued strengths through differentiated assessment techniques (Tomlinson & 

Jarvis, 2009). 

Differentiated teaching may include a learner-centered approach, planned assignments, measurement-based 

lesson planning, flexible grouping, materials, resources, and supervision (Tomlinson & Hockett, 2008). 

Differentiation is based on the need to prepare targeted educational practices. For this reason, differentiation 

enables the planning, development and implementation of appropriate learning experiences for individuals 

with diverse learning needs (Bildiren, 2018b). When differentiation is to be implemented for gifted students, 

teachers should apply the acceleration, comparison, depth, coercion, creativity and abstraction features of 

differentiation (VanTassel-Baska, 2003). 

Tomlinson (1995) and Koshy and Casey (2005) suggest that it is not appropriate for mathematically gifted 

students to be faced with extra math problems from textbooks or additional homework. Enrichment in 

mathematics means expanding the knowledge base and the learning process, giving the gifted students the 

opportunity of rich mathematics learning, and thus the opportunity to go beyond the acquisition of skills 

(Koshy, 2001). Sheffield (1999) and Koshy and Casey (2005) argued that gifted children should be part of a 

carefully designed plan for enrichment in mathematics. To obtain enrichment, substantial teaching materials 

or more challenging teaching strategies are provided to develop the core content (Horne & Shaughnessy 2013). 

Enrichment is recommended as an alternative strategy for both differentiation and acceleration for 

mathematically gifted children (Koshy, 2001; Koshy & Casey, 2005). When a successful enrichment program 

motivates them to work with more complex problems, research shows there is an acceleration, as gifted 

students gain new and extensive knowledge faster than they would with regular activities (Koshy & Casey, 

2005). Studies (Kim, 2016; Manuel & Freiman, 2017; McCoach et al., 2014) show that enrichment in the field of 

mathematics gives positive outcome for gifted children. 

Another model is the acceleration approach, in which the gifted children are placed in a more advanced 

classroom for their age or they are allowed to progress at their own speed in their subject area (Colangelo, 

Assouline & Gross, 2004; Maker, & Schiever, 2005). The third educational model is the grouping approach, in 

which all gifted students are either placed in a special full-time classroom or in a special group within a mixed-

ability classroom (Callahan et al., 2003; Feldhusen, 2003; Gagne & Gagnier, 2004). 

There are many instructional models (Kaplan, 2005; Maker, 2001; Renzulli & Reis, 1997; Tomlinson, 2001) and 

experimental studies (Aljughaiman & Ayoub, 2012; VanTassel-Baska & Brown, 2007) on gifted education. It is 

difficult to identify which model is more effective due to the difficulty in measuring program results, the 

complexity of observable and measurable results in experimental studies, and the lack of data on 

implementation accuracy (Hunsaker et al., 2010; O’Donnell, 2008). In fact, it is most likely that no single model 

is the most effective one in all situations. However, it is important to note that the curriculum and depth of the 

educational topics should be appropriate for the characteristics of the gifted children in their education (Castle 

et al., 2005; Maker & Nielson, 1995). 

Gifted Education in Turkey 

The MoNE in Turkey is responsible for the education of the gifted. The responsibility mainly belongs to the 

Directorate General of Special Education and Guidance Services within organizational structure of the 

Ministry. Today, the formal education of gifted students is carried out in the form of supportive special 

education services using the inclusive education model. Identified students receive supportive education in 

the supportive education room in their schools or in the Science and Arts Centers (BILSEM) (Bildiren, 2018a). 



www.ijere.com 968 

BILSEM is a special education institution that provides education to gifted students from K-12 to assess their 

individual talents as well as providing opportunities for them to use their talents at the highest level (MoNE, 

2018a). As of today, 2137 teachers provide special education to 42832 students in 138 BILSEMs (MoNE, 2018b). 

BILSEM aims to develop differentiation and enrichment programs based on the interests, talents, abilities and 

potential of gifted children. These programs support them to acquire the higher cognitive, social, personal, 

and academic skills that they need (Bildiren, 2018a). However, the studies conducted with BILSEM teachers 

revealed that the teachers do not have sufficient information regarding gifted education (Altun & Vural, 2012; 

Aslan & Doğan, 2017; Kurnaz, 2014). These results suggest that gifted students do not receive the quality 

education that is responsive to their needs.  

Mathematics Education for Gifted Children 

The related studies indicate that the mathematics education of gifted children is a highly complex field (Leikin, 

2011). The main challenge in teaching and learning mathematics is seen as a necessity for revealing gifted 

students’ mathematical potentials (Leikin, 2011). In addressing this challenge, students should engage in 

inquiry-based tasks that require complex thinking and create products requiring them to demonstrate and use 

what they have learned (Tomlinson et al., 2008). In addition to inquiry based-tasks, model building activities 

are used in various areas including problem solving (Yıldırım et al., 2010), identifying gifted students, 

developing superior talents (Coxbill et al., 2013), and determining mathematical creativity levels (Gilat & Amit, 

2013). 

The use of inquiry-based tasks was found to be one of the most effective forms of working with gifted students 

from a constructivist perspective (Yevdokimov, 2007). When higher cognitive demand tasks are implemented, 

teachers should create a learning environment that is appropriate for their students’ needs and levels. They 

should mentor students in the learning process (Yevdokimov, 2007). Also, they should motivate their students 

to learn mathematics by providing an exploratory approach that encourages students to explore concepts, 

focus on solving complex and open-ended problems, to work on mathematical proofs and providing 

opportunities for interdisciplinary connections.  (Leikin, 2007; Manuel and Freiman, 2017, Sheffield, 2009). As 

such, the curriculum used by teachers should support this process and it should include high depth and 

complex content (Johnson, 1993). 

Gifted children in Turkey receive mathematics instruction at BILSEM. Although BILSEM teachers participate 

in various pre-service and in-service professional development, they do not receive any specific support on 

how to teach mathematics to gifted students. Several research identified the areas of improvement needed for 

BİLSEM teachers and reported how these teachers feel inadequate in their qualities for teaching gifted students 

(Altun & Vural, 2012; Barış, 2019: Çalışkan, 2017; Çetin & Doğan, 2018; Eker, 2019; İlik, 2019; Kontaş & Yağcı, 

2009; Semerci & Kaya, 2007). A project was implemented with the aim of creating a model that will support 

mathematics teachers’ understanding and knowledge in working with gifted students   through introducing 

and applying appropriate methods, techniques, and strategies for gifted students. This particular study aimed 

to examine the opinions of the teachers who participated in the “Differentiating Mathematics for Gifted 

Children” (FCFM) professional development (PD) program in gifted education field and to what extent they 

became familiar with and they would use of strategies in gifted education after they participated the PD. Thus, 

this study sought answers to the following research questions: 

1. What are the knowledge and opinions of in-service mathematics teachers regarding to the giftedness

and gifted education?

2. To what extent FCFM Professional development program influence to their knowledge about

mathematics education for gifted students?

METHOD 

In this section, the research design, the participants, model development, the data collection and the analysis 

process are given. 

Research Design 

Design experiment, also called design-based research (Brown, 1992; Cobb et al., 2003; Collins, 1992), was used 

to develop and implement the FCFM professional development program. In design studies revisions and 

refinements made on the model based on the ongoing analysis of iterative cycles of the research.  These 

iterative cycles have multiple steps such as testing a design (implementation), evaluation, and revision 

(Gravemeijer & Cobb 2013; Van den Akker et al., 2006). This cyclic process focuses on providing continuous 

improvement in design and producing better models (Cobb et al., 2003). This particular study will report on 
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the data from first cycle of the research implementation of FCFM project. The findings from the examination 

of the differences in the knowledge and opinions of the teachers before and after the professional development 

were discussed. 

Participants 

In the recruitment process of the participants, the project was initially announced in the host university’s 

website and then in official social media accounts of the project and in some of the educational agency accounts 

that teacher followed in general in Turkey. In addition, project flyers were sent to BILSEM. Nearly 400 in-

service teachers from across Turkey applied online to voluntarily participate in the project. To make selection 

among the teachers who applied to the project, a purposeful sampling method, also called criterion sampling, 

was used. The selection criteria were determined by the researchers. Based on the selection criteria to the 

project, the teachers who are affiliated with an academic project or research on the education of gifted children, 

working in BILSEM, and taking graduate level education specialized for gifted education was selected. To 

increase interaction between PD facilitators and selected teachers, and encourage the active participation 

throughout the sessions, the number of the participants was limited to 25 teachers. Thus, 25 in-service 

mathematics teachers working with gifted students in 17 different provinces throughout the country were 

selected as participants. Appendix 1 shows the summary of teachers’ academic background, professional 

experience in years and the assigned school of the participating teachers.  

Model Development 

In the design process of FCFM professional development, the needs of mathematically gifted individuals, 

teachers’ lack of pedagogical content knowledge and instructional practices used worldwide to teach 

mathematics to gifted individuals were taken into consideration. In the FCFM program, the teaching strategies 

for gifted individuals in the literature were transferred through theoretical and practical training specialized 

in mathematics education. In addition, in this program, mathematically challenging high cognitive demand 

tasks including model building activities were used. The teachers had the opportunity to engage with these 

tasks and saw examples of how to use these activities in the education of gifted individuals in mathematics. 

Also, the teachers participated interactive workshops on mathematical task design for gifted children. Within 

all these processes, the examples of technological applications that can be used in the education of gifted 

individuals were provided. The structure of FCFM professional development program is presented in Figure 

1. 

Figure 1: FCFM Program 

The professional development provided with the scope of the project was held as face-to-face sessions and 

lasted one week. Generally, each day had six sessions such as two sessions in the morning, two sessions in the 

afternoon and two sessions in the evening. Each session lasted approximately 90 minutes.  

The first days of the professional development focused on the concept of giftedness, fundamental 

characteristics of gifted children, and the concept of mathematical giftedness. In parallel, training in 

mathematical problem solving and posing, computational thinking, and Web 2.0 were provided. In the 

forthcoming days, specific mathematics teaching strategies for gifted children were discussed, and the teachers 
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were asked to prepare their own lesson plans by using the teaching strategies used in the PD along with the 

theoretical knowledge. This strategy-based training was supported with tasks such as mathematical 

modelling, inquiry-based tasks, creative problem solving, multi-solution problems, and mathematical proof 

used in the preparation process for the mathematical challenge. All the sessions were facilitated by the project 

team members and they all have Ph.D. in the field of mathematics education or gifted/special education as 

well as the field experience in their area of interests. 

Data Collection and Analysis 

In the study, semi-structured interviews and document analysis (case reports and participant journals) were 

used to examine the teachers’ opinions on the change of their knowledge and perspectives about gifted 

education in particular for mathematics teaching and learning. Therefore, interview forms and the case studies 

which were developed by Öznacar and Bildiren, (2016) were used as data collection instruments before and 

after the professional development. In both pre-interview and post-interview, some questions focused on 

gifted education in general and some of them were particularly for mathematics teaching and learning of 

gifted children/students. Some example interview questions are as follows: 

• Could you briefly tell us your teaching approach for gifted students in mathematics?

• What should be taken into consideration in teaching mathematics to gifted students?

• What kinds of tasks or problems should be presented to gifted students in mathematics?

• What should be the characteristics of the problems to be asked to gifted students in mathematics?

• How does the problem-solving process work in gifted students?

• What strategies do gifted students use in problem solving?

• To what extent and how can interdisciplinary approach be used in problem solving with gifted

students in mathematics?

All interviews were conducted face to face and audio recorded. Pre-interview lasted for 15-20 minutes, and 

each post-interview lasted 30-45 minutes. The case studies were presented to the teachers as a written task 

before and after the professional development and took approximately 15-25 minutes in the beginning and 60-

90 minutes in the end.  

In addition to interview data, teachers’ reflective journals were used as a data source. All teachers were asked 

to write a reflective journal at the end of each day. In order to ensure anonymity, the teachers were encouraged 

to choose their own pseudonyms before the data collection process.  

Content analysis, which is one of the qualitative data analysis methods, was used to analyze journal data and 

the interview transcripts. To ensure the validity of the study; triangulation, detailed descriptions, and direct 

quotations were used and the confirmations of the participants were obtained. To ensure reliability, cross-

checks were performed by comparing the codes obtained in the independent analyses conducted by two 

researchers in the light of the components of the FCFM program (Figure 1). The researchers are mathematics 

education and gifted education experts who took qualitative analysis courses at graduate level as well as their 

qualitative research experience in their field of expertise. Based on the codes obtained as a result of the analysis, 

the matching and non-matching codes were determined and the percentage of compatibility was calculated 

(Miles & Huberman, 1994). As a result of the analysis, inter-coder reliability was calculated as .92. Then, the 

researchers discussed the instances of disagreements and reached an agreement.  

FINDINGS 

In this section, we will firstly report on general findings regarding the gifted education, then specific findings 

regarding mathematics education for gifted will be discussed. 

Knowledge and Opinions about the Concept of Giftedness, Gifted Education, and Mathematics Teaching 

Prior to study, teachers had a very limited knowledge about the concept of giftedness. In both interviews and 

their journals before the professional development, the teachers identified giftedness with improvised 

sentences and the features that were not specific to gifted children. Their definitions only focused on one 

characteristic such as “Gifted children are the children who are always successful.”, “Gifted children are the 

children who answer the questions very quickly.”, and “Gifted children are the children who have high IQ 

scores.”. However, the post-interview data showed that teachers provided definitions of giftedness based on 

the theories of giftedness. They also concentrated on multiple characteristics of gifted children in their 

definitions. Some characteristics emphasized in teachers’ definitions were as follows: above- average ability, 
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creativity and task commitment components, general ability, special aptitude, non-intellective requisites, 

environmental support and chance factors. 

In the pre-interview, except for one teacher who mentions “differentiation and enrichment”, the rest of the 

teachers could not name a particular method, technique, or strategy that they knew or used in the education 

of gifted children. However, the analysis of post-interview data showed that teachers shared their knowledge 

and examples about almost all strategies and methods that were emphasized in the professional development. 

Some of the strategies that teachers mentioned were the Maker’s DISCOVER model (Maker, 2001), 

interdisciplinary study, individualized education program (IEP), acceleration, curriculum compacting, 

mentoring, and taxonomy. 

The examination of the pre-interview data on the teachers’ responses regarding their knowledge and 

experience in the use of   the contemporary approaches while teaching mathematics to gifted students showed 

non-specific responses. They mainly indicated that they could use problem solving and concrete materials 

without referencing any specific approach in working with gifted students. Nevertheless, their responses 

showed that the teachers at least were aware of the importance of using a constructivist approach in their 

teaching. Further, the teachers provided examples which were not specific to the education of gifted 

individuals such as creative writing, associations with art, quizzes, preparation for Olympic tests, brain games, 

and origami. In the post-interview, teachers emphasized models or approaches that are used to 

differentiate/enrich mathematics education in the form of Geogebra, robotic applications, STEM, 

argumentation-inquiry, modelling, drama, project work, and proof and development of high achievement 

ability to be used in the education of gifted children.  

Knowledge and Opinions on Methods, Techniques, Strategies, and Approaches Used in Mathematics 

Education for the Gifted 

The most prominent approach among the teachers’ suggestions for a solution to the problems in case studies 

is referring gifted students to the counselling teacher or the Counselling Research Center (CRC) instead of 

working with the gifted child on the basis of various methods, techniques, and strategies. In the cases 

evaluated before the professional development, nine teachers stated that it is appropriate to refer their gifted 

students to CRC, a counsellor, or an expert. This situation can be interpreted as an indicator for prior to the 

PD, teachers cannot assume the responsibility of education for their gifted students alone. Based on the case 

reports, the teachers did not refer the students to the CRC for psychological support, but for the decision to 

propose that the student should study in a different class because s/he would not be sufficient in his/her gifted 

education. There were no teachers who stated opinions in terms of guidance in the evaluations of teachers, 

then the PD case reports were found to be one of the most striking findings of the case studies. Another striking 

finding regarding the teachers' evaluation of the case studies after the professional development was that no 

teacher made any statement about referring a gifted child to a counsellor. After the teachers participated in 

the PD, they started to enhance their required knowledge (e.g., methods and approaches) and build their 

confidence in autonomously serving and supporting gifted students. 

In the case studies that teachers examined before the professional development, eight teachers insisted that 

gifted students should be educated at their assigned grade level. This finding suggests that teachers did not 

individualize or differentiate education for their gifted students and ignored gifted students in their 

classrooms before their professional development. However, the fact that none of the teachers stated this 

opinion in their case studies after the professional development suggested that they could possibly provide 

differentiation and enrichment for the gifted children after their training. 

In the pre-training implementation of case reports, teachers’ knowledge of methods, techniques, and strategies 

for the education of gifted individuals was quite insufficient in parallel with the analysis of pre-interviews. In 

the preliminary implementations of case studies, only one teacher emphasized methods, techniques, and 

strategies, whereas only two teachers mentioned enrichment, the other two mentioned supportive education 

rooms, three teachers mentioned differentiation, and two other teachers mentioned IEPs. In addition, none of 

the teachers mentioned methods, techniques, or strategies such as acceleration, mentoring, curriculum 

compacting, Maker’s model, or independent study. In fact, before the professional development, no teacher 

expressed any opinions about the necessity of determining the level of performance of gifted individuals. Only 

eight teachers referred to interdisciplinary work with expressions and examples, though not explicitly, by 

referring to the cross-domain association. After the PD, teachers could suggest solution strategies for the 
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presented cases by using the strategies that they learned during PD. For instance, ‘Nehir’ one of the teachers, 

suggested a solution to Case 2 on the strategies for gifted children after the professional development.  

“The strategies of acceleration and curriculum compacting could be applied. Learning outcomes with high 

performance are not included. Outcomes should be determined and then a preliminary evaluation should be 

performed. A general definition should be created and comments should be added on the outcome. Repeating 

outcomes could be omitted. Enriched activities should be planned instead of the omitted outcomes. In 

addition, IEP should be prepared. Short-term and long-term objectives should be written down. Problem 

solving, problem posing, and modelling activities should be included. 

Beginner → Contents of the topics are divided into smaller parts. 

Basic → Themed projects and studies are performed. 

Intermediate → Real-life examples are presented. 

Advanced → Subject theme is diversified. Interdisciplinary studies are conducted and the student 

makes a presentation.” (‘Nehir’, After PD, Case 2) 

The analysis of teachers’ solution strategies to the presented cases included a wide range of strategies; 

acceleration (18), interdisciplinary work (18), determining performance level (15), mentoring (15), curriculum 

compacting (15), and IEPs (13). Some of the teachers stated that the Maker’s curriculum differentiation model 

(9), enrichment (6), differentiation (4), taxonomy (4), and independent working strategy (2) could be used. For 

instance, teacher ‘Mavi’ suggested the following solutions for Case 1: 

“Since ‘Ozan’ does not have a formal diagnosis, I would start by performing an evaluation test. I 

would apply the strategies of curriculum compacting and acceleration according to the weak and 

missing spots. In this way, I could help him improve by learning quickly in the areas where he is 

good at or missing some points and by achieving extraordinary outcomes in the areas in which 

he is already very successful. I would also consider the meta-cognitive skills in the activities 

related to the outcomes… (‘Mavi’, Post-Training) 

Considering the change in teachers’ responses to the interview questions and their ability to generate solutions 

to the presented case, it is an indication for the effectiveness of the PD in raising teachers’ awareness and 

knowledge for teaching mathematics to the gifted with using the methods, techniques, and strategies 

discussed in the PD.  These changes in the suggestion of using the strategies can be interpreted as raising 

awareness about the issue.  

When the explanations of the teachers regarding case studies were examined in the context of mathematics 

education, 11 teachers emphasized instructional activities in traditional mathematics lessons that are not 

specific to gifted individuals in parallel with the answers they gave in the pre-interviews. After the 

professional development, almost all teachers offered solutions based on the strategies and theories as an 

alternative to the practices used in traditional mathematics lessons. Such progress in teachers’ ability to 

suggest solution strategies specific to mathematics teaching and learning for gifted students could perceive as 

evidence for the contribution of the professional development program to teachers’ knowledge and awareness 

of mathematics education for the gifted. 

Prior to the professional development, when teachers examined the presented cases, seven teachers expressed 

their opinions about the application of the advanced cognitive activities such as “modelling/model building”, 

“reasoning”, and “meta-cognitive activities” for the education of gifted students. At the end of the professional 

development, 13 teachers stated similar views. When referring to the use of technology, no teacher noted the 

ideas regarding the use of technology-based applications (STEM, dynamic geometry, robotics, and coding) in 

the education of gifted students during the case reports implemented before the professional development, 

but 11 teachers recommended using these applications after the professional development. For instance, 

teacher ‘Fatma’ commented as follows: 

“Creative problem solving, argumentation-based learning, problem posing, project construction, STEM 

applications, modelling activities, robotic applications, coding, proof finding, meta-cognitive activities, 

dynamic mathematics/geometry software… Before all these strategies, a curriculum compacting and IEP plan 

should be created.” (‘Fatma’, Post-Training Case 1) 

In the case studies examined before the professional development, one teacher suggested inquiry-based 

teaching in mathematics education and another teacher suggested drama practices as a solution. After the 

professional development, seven teachers emphasized argumentation and inquiry-based teaching, whereas 

four teachers highlighted drama. This finding can be interpreted as that teacher will start to prefer inquiry- 
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and creativity-based practices in their lessons. Furthermore, four teachers expressed their opinions about 

using methods that are not specific to mathematics and its teaching in the context of gifted education. They 

suggested strategies and/or methods such as concretization (with manipulatives or materials), educational 

games (n = 3) and brain games (chess, abalone, pentagon etc.) (n = 2) prior to the professional development 

program. However, after participating in the professional development program, teachers could suggest 

mathematics specific strategies as well as suggesting more than one strategy to the presented case. 

The following statement of teacher ‘Ferah’ was an example of the use of multiple strategies which are related 

to mathematics teaching and learning. She emphasized the contemporary approaches she learned in this 

professional development program in her proposed solution for the Case 1: 

“I can apply the strategies of creative problem solving, argumentation-based learning, problem 

posing, project making, STEM applications, modelling activities, robotic applications, coding, 

proof finding, meta-cognitive activities, dynamic mathematics/geometry software for ‘Ozan’… 

and before all these activities, a curriculum compacting and IEP should be created (Ferah, Case 

1, Post-Training) 

DISCUSSION AND CONCLUSION 

This study aimed to help teachers provide education to gifted children and learn education strategies to 

interact with the gifted. The results of the present study showed that teachers’ knowledge of giftedness and 

gifted education as well as their opinions of how mathematics should be taught to gifted students improved 

with using mathematics specific strategies.  

Teachers faced difficulty in explaining the concept of giftedness before participating in the FCFM professional 

development program. Although there is no consensus on the definition of giftedness (Ambrose et al., 2010; 

Dai & Chen, 2014; Stenberg, 2018; Subotnik et al., 2011), the teachers’ ability to define giftedness in the 

conceptual framework can make it easier for them to plan gifted education. For teachers to direct their gifted 

students to special programs, it is necessary for them to have accurate, complete definitions of giftedness and 

to know the characteristics of these students (Schroth & Helfer, 2009; Speirs Neumeister et al., 2007). Speirs 

Neumeister et al. (2007) state that teachers generally have their own concepts of giftedness. In our study, after 

the individual definitions of the teachers were evaluated, theoretical approaches were expressed. In this study, 

the teachers needed to refer their students to the CRC for psychological support because they did not feel 

competent to provide the necessary instruction to gifted students. In the previous studies conducted in several 

branches in Turkey, the teachers suggested a CRC to allow gifted students to receive an education at a different 

school (Bildiren, 2018b; Bildiren, Gür, Sağkal, & Özdemir, 2020). In this study, teachers were also able to define 

the giftedness in the theoretical framework after participating in the professional development program. These 

definitions are believed to support the acquisition of educational strategies for gifted children.  

The participant teachers expressed knowledge of limited, inadequate methods and techniques for these 

children before participating in the professional development program. After participating the professional 

development program, they designed activities according to Maker’s DISCOVER model (Maker, 2001), 

utilized interdisciplinary learning approach in their activities, individualized professional development 

programs, acceleration, curriculum compacting, mentoring, and Bloom’s taxonomy. Blumen-Pardo (2002) 

found that professional development programs for teachers providing education to gifted children are 

effective and such programs support children's academic achievement and creative thinking skills. Şahin and 

Kargın (2013) detected that teachers' levels of knowledge increased as a result of the professional development 

provided about gifted students. In similar studies (Gökdere, 2004; Reis & Westberg, 1994), teachers' 

competencies related to the education of gifted children increased. In this study, it can also be set forth that 

the gifted education competencies of the trained teachers increased.  

 Despite the recommendations and efforts to support gifted students, the research has shown that most 

teachers do not have the time, qualifications, and resources needed to develop and implement projects to enact 

a differentiated curriculum (Tyler-Wood et al., 2000). Differentiated teaching has become the most widely used 

way to provide teaching and learning opportunities for gifted students in the United States (National 

Association for Gifted Children and the Council for the Gifted, 2015). Similarly, differentiation in the education 

of gifted children was often highlighted in the Special Education Services Regulation by the MoNE (2018) in 

Turkey. In this project, the teachers planned well-thought and enriched activities for differentiation and 

emphasized the strategies for differentiation in the interviews. In Schroth’s (2007) study, more than 97% of 411 
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principals and teachers considered the differentiation of teaching in the normal classroom environment as an 

important proposal, and most of them (71%) considered it to be a very important option. Yet teachers may 

resist differentiation due to the concerns about the lack of administrative support or the lack of sufficient time 

for planning (Hertberg-Davis & Brighton, 2006). Effective differentiation of education is a challenging task 

that requires expertise and flexibility (VanTassel-Baska & Stambaugh, 2005). However, providing professional 

development for teachers on this subject can reduce concerns. Considering that the teachers, who are 

supported professionally for implementation of differentiation strategies, can maintain a positive attitude 

toward this complex teaching strategy (Latz et al., 2009; Moon et al., 1999), it is anticipated that it will be 

possible to implement these strategies. 

Before participating in the professional development program, the mathematics teachers who worked at 

BILSEM and the teachers who taught in heterogeneous classrooms held opinions that were not specific to 

gifted students but mostly related to teaching practices in traditional mathematics lessons. The review of 

literature shows that the teachers working with gifted students in mathematics often do not have the necessary 

knowledge and skills, do not understand the unique solutions of students, do not know how to encourage 

creativity, critical and independent thinking, feel lack of teaching materials to use in heterogeneous 

classrooms, and do not know how to use those when they have them (Applebaum et al., 2008). Also, the 

literature review suggests that teachers should make a professional preparation for identifying and supporting 

gifted individuals in mathematics (Johnson, 2000; VanTassel-Baska, 2007). Especially teachers can provide 

more challenging activities for their gifted students to meet their needs.  In this context, there is a decrease in 

the opinions of the teachers who prepare and implement individual and collaborative plans under the 

supervision of field experts about using non-specific teaching practices on gifted students, and there is a 

significant increase in their awareness about mathematics teaching based on methods, techniques, and 

strategies. Moreover, the teachers did not have enough knowledge about the education of gifted children 

before the professional development. However, they demonstrated high motivation throughout the 

professional development to acquire a comprehensive knowledge about gifted education. It is anticipated that 

the teachers working in the education of gifted children will be more competent in gifted education than the 

teachers in heterogeneous classes. Cross and Frazier (2013) found that the teachers who serve gifted students 

in heterogeneous classes provide less support for gifted high school students than the teachers in a school 

specialized. In this study, it is thought that the high motivation of teachers stems from the aforementioned 

fact.  

In our research, which is the first project in our country that combines mathematics education approaches and 

gifted education in the context of professional development program strategy, the reflections of teachers after 

the program are discussed. In our country, undergraduate students take only one compulsory Special 

Education Course and if offered, they take a few elective courses. However, the professional development of 

teachers who will work with gifted students starts at undergraduate level in Canada, Switzerland and Sweden. 

In other countries including Australia, Taiwan, the Netherlands, the United Kingdom, Russia, the United 

States, Canada, Australia, the Netherlands, and the United Kingdom, such professional developments start 

after the undergraduate education. In our country, the lack of competencies of teachers in the education of 

gifted children could originate from the lack of pre-service and in-service education specifically designed on 

gifted education.  

After the program implementation, 19 of 25 teachers met and shared what they learned in the professional 

development with their colleagues in their own schools. Also, the researchers asked them to implement a 

strategy-based lesson plans in their own mathematics courses. By this way, our project's beneficiaries and the 

widespread impact were planned to increase. As a follow up study of this project, teachers’ implementations 

and plans for the instruction of gifted children are planned to be assessed in the forthcoming studies. 

The limitation of this research is the limited number of the teachers participated in the professional 

development program. Yet there is a need for implementing and assessing the effectiveness of our professional 

development model in other contexts with mathematics teachers teaching gifted children. Also, the effects of 

our research on the development of gifted student should be examined. Similarly, the instructional practices 

for the non-gifted students of trained teachers can be compared with the instructional practices for gifted 

students. Likewise, comparisons can be made with in-service professional development in different disciplines 

such as science and social studies.  
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As a result of this project, it is recommended that teachers from various discipline areas, especially 

mathematics teachers, be provided with systematic ongoing professional development on gifted education. 

Declarations 

Conflict of Interest 

No potential conflicts of interest were disclosed by the author(s) with respect to the research, authorship, 

or publication of this article. 

Funding 

This work was supported by the Turkish Scientific and Technological Research Council-TUBITAK under 

the grant numbers 118B121 in 2018. 

Research and Publication Ethics Statement 

Hereby, we as the authors consciously assure that for the manuscript the following is fulfilled: 

• This material is the authors' own original work, which has not been previously published elsewhere.

• The paper reflects the authors' own research and analysis in a truthful and complete manner.

• The results are appropriately placed in the context of prior and existing research.

• All sources used are properly disclosed.

Contribution Rates of Authors to the Article 

The first author is the project coordinator. The authors provide equal contribution to this work. 

REFERENCES  

Aljughaiman, A. M., & Ayoub, A. E. A. (2012). The effect of an enrichment program on developing analytical, 

creative, and practical abilities of elementary gifted students. Journal for the Education of the Gifted, 

35(2), 153-174 https://doi.org/10.1177/0162353212440616 

Altun, T., & Vural, S. (2012). Bilim ve Sanat Merkezinde (BİLSEM) görev yapan öğretmen ve yöneticilerin 

mesleki gelişim ve okul gelişimine yönelik görüşlerinin değerlendirilmesi [Evaluation of the views 

of teachers and administrators of a Science and Art Center (SAC) about professional development 

and school improvement]. Elektronik Sosyal Bilimler Dergisi, 11(42), 152-177. 

https://dergipark.org.tr/en/pub/esosder/issue/6156/82730 

Ambrose, D., VanTassel-Baska, J., Coleman, L. J., & Cross, T. L. (2010). Unified, insular, firmly policed, or 

fractured, porous, contested, gifted education? Journal for the Education of the Gifted, 33, 453-478. 

https://doi.org/10.1177/016235321003300402 

Applebaum, M., Freiman, V., & Leikin, R. (2008). Views on teaching mathematically promising 

students. Proceedings of 11th International Congress on Mathematics Education, TG 6: Activities and 

programs for gifted students, 69-79.  

Aslan, H., & Doğan, Ü. (2017). Bilim ve sanat merkezi öğretmenlerinin öz-yeterlik algılarının incelenmesi 

[Investigation of Science and Art Center teachers’ perception of self-efficacy]. Adıyaman Üniversitesi 

Eğitim Bilimleri Dergisi, 7(1), 172-191. https://doi.org/10.17984/adyuebd.334852 

Barış, N. (2019). BİLSEM’de görev yapan fen bilimleri ve matematik öğretmenlerinin STEM eğitim uygulamalarının 

araştırılması [Investigating science and maths teachers' STEM education practices at BİLSEM] 

(master's thesis), Hacettepe University Institute of Educational Sciences, Ankara, Turkey. 

Beecher, M., & Sweeny, S. (2008). Closing the achievement gap with curriculum enrichment and 

differentiation: One school’s story. Journal of Advanced Academics, 19, 502–530. https://doi.org/10.4219/ 

jaa-2008-815 

Bildiren, A. (2018a). Üstün yetenekli çocuklar [Gifted children]. Pegem. 

Bildiren, A. (2018b). Opinions of primary school teachers on the definition, identification and education of 

gifted children. International Journal of Eurasia Social Sciences, 9(33), 1363-1380. 

https://www.ijoess.com/Makaleler/1216372400_2.%201363-1380%20Ahmet%20Bildiren.pdf 

Bildiren, A., Gür, G., Sağkal, A. S., & Özdemir, Y. (2020). Okul öncesi öğretmenlerinin üstün yetenekli 

çocukların tanılanması ve eğitimlerine ilişkin algıları [The Perceptions of the Preschool Teachers 

Regarding Identification and Education of Gifted Children]. Ankara Üniversitesi Eğitim Bilimleri 

Fakültesi Özel Eğitim Dergisi, 21(2), 329-356. https://doi.org/10.21565/ozelegitimdergisi.572326  

Brown, A. L. (1992). Design experiments: Theoretical and methodological challenges in creating complex 

interventions in classroom settings. The Journal of the Learning Sciences, 2(2), 141–178. 

https://www.jstor.org/stable/1466837 



www.ijere.com 976 

Çalışkan, E. (2017). Özel yetenekli öğrencilerin eğitiminde bilişim teknolojilerinin kullanımına yönelik 

öğretmen görüşlerinin incelenmesi [An investigation of teachers' views on the use of information 

technologies in the training of talented and gifted pupils]. Gazi Üniversitesi Gazi Eğitim Fakültesi 

Dergisi, 37(3), 811-833. https://doi.org/10.17152/gefad.330149 

Callahan, C. M., Moon, T. R., Oh, S., Azano, A. P., & Hailey, E. P. (2015). What works in gifted education: 

Documenting the effects of an integrated curricular/instructional model for gifted students. American 

Educational Research Journal, 52(1), 137-167. https://doi.org/10.3102/0002831214549448 

Callahan, C., Cooper, C., & Glascock, R. (2003). Preparing teachers to develop and enhance talent. The position 

of national education organizers. ERIC database. (EC309661). https://eric.ed.gov/?id=ED477882 

Casa, T. M., Firmender, J. M., Gavin, M. K., & Carroll, S. R. (2017). Kindergarteners’ achievement on geometry 

and measurement units that incorporate a gifted education approach. Gifted Child Quarterly, 61, 52–

72. https://doi.org/10.1177/0016986216671806

Castle, S., Deniz, C., Baker, C. B., & Tortora, M. (2005). Flexible grouping and student learning in a high needs 

school. Education and Urban Society, 37(2), 139–150. https://doi.org/10.1177/0013124504270787 

Çetin, A., & Doğan, A. (2018). Bilim ve Sanat Merkezlerinde görev yapan matemati̇k öğretmenleri̇nin 

karşılaştıkları sorunlar [Problems that mathematics teachers encounter in Science and Art 

Centers]. Ankara Üniversitesi Eğitim Bilimleri Fakültesi Özel Eğitim Dergisi, 19(4), 615-641. 

https://doi.org/10.21565/ozelegitimdergisi.370355 

Cobb, P., Confrey, J., diSessa, A., Lehrer, R., & Schauble, L. (2003). Design experiments in educational research. 

Educational Researcher, 32(1), 9-13. https://www.jstor.org/stable/3699928 

Colangelo, N., Assouline, S. G., & Gross, M. U. (2004). A nation deceived: How schools hold back america's 

brightest students. The Templeton National Report on Acceleration. Volume 2. Connie Belin & 

Jacqueline N. Blank International Center for Gifted Education and Talent Development (NJ1). 

Coxbill, E., Chamberlin, S. A., & Weatherford, J. (2013). Using model-eliciting activities as a tool to identify 

and develop mathematically creative students. Journal for the Education of the Gifted, 36(2), 176-197. 

https://doi.org/10.1177/0162353213480433 

Cross, J. R., Cross, T. L., & Frazier, A. D. (2013). Student and teacher attitudes toward giftedness in a two 

laboratory school environment: A case for conducting a needs assessment. NALS Journal, 5(1). 

http://digitalcommons.ric.edu/nals/vol5/iss1/1 

Dai, D. Y., & Chen, F. (2014). Paradigms of gifted education: A guide to theory-based, practice-focused research. 

Prufrock Press. https://doi.org/10.1080/02783193.2014.945142 

Dreeszen, J. L. (2010). The impact of differentiation on the critical thinking of gifted readers and the evolving perspective 

of the fifth grade classroom teacher [Unpublished doctoral dissertation] Kansas State University. 

https://krex.k-state.edu/dspace/bitstream/handle/2097/2063/JudyDreeszen2009.pdf?seq uence=1 

Eker, M. (2019). Bilim sanat merkezlerinde görev yapan öğretmenlerin bilim, teknoloji, mühendislik ve matematik 

eğitimi algıları [Perceptions of teachers in Science and Art Centers about science, technology, 

engineering and mathematics education] [Unpublished master's thesis], Pamukkale University. 

Feldhusen, J. F. (2003). Precocity and acceleration. Gifted Education International. 17(1), 55–58. 

https://doi.org/10.1177/026142940301700106 

Gagne, F. & Gagnier, N. (2004). The socio–affective and academic impact of early entrance to school. Roeper 

Review, 26(3), 128–139. https://doi.org/10.1080/02783190409554258 

Gagné, F. (2011). Academic talent development and the equity issue in gifted education. Talent Development & 

Excellence, 3, 3–22. https://eds.s.ebscohost.com/eds/pdfviewer/pdfviewer?vid=0&sid=58ec463b-

d9be-42c3-b13e-902ea613578a%40redis 

Geisler, J., Hessler, R., Gardner, R., & Lovelace, T. (2009). Differentiated writing interventions for high-

achieving urban African American elementary students. Journal of Advanced Academics, 20(2), 214–

247. https://doi.org/10.1177/1932202X0902000202 

Gilat, T., & Amit, M. (2013). Exploring young students’ creativity: The effect of model eliciting 

activities. PNA, 8(2), 51-59. http://hdl.handle.net/10481/29578 

Gökdere, M. (2004). Üstün yetenekli çocukların fen bilimleri öğretmenlerin eğitimine yönelik bir model geliştirme 

çalışması [A study of developing a model for the education of science teachers of gifted children] 

[Unpublished Doctoral Dissertation]. Karadeniz Technical University. 



www.ijere.com 977 

Gravemeijer, K., & Cobb, P. (2013). Design research from the learning design perspective. Educational Design 

Research, 74-112.  

Gross, M. U. (2006). Exceptionally gifted children: Long-term outcomes of academic acceleration and 

nonacceleration. Journal for the Education of the Gifted, 29(4), 404-429. https://doi.org/10.4219/jeg-2006-

247 

Hertberg-Davis, H. L., & Brighton, C. M. (2006). Support and sabotage: Principal’s influence on middle school 

teachers’ responses to differentiation. Journal of Secondary Gifted Education, 17(2), 90–102. 

https://doi.org/10.4219/jsge-2006-685 

Horne, J., & Shaughnessy, M. F. (2013). The response to intervention program and gifted students: How can it 

facilitate and expedite educational excellence for gifted students in the regular education 

setting? International Journal of Academic Research, 5(3), 319– 324. https://doi.org/10.7813/2075-

4124.2013/5-3/b.48. 

Hunsaker, S. L., Nielsen, A., & Bartlett, B. (2010). Correlates of teacher practices influencing student outcomes 

in reading instruction for advanced readers. Gifted Child Quarterly, 54(4), 273–282. 

https://doi.org/10.1177/0016986210374506 

İlik, Ş. Ş. (2019). Opinions and suggestions of teachers working at Science and Art Centers regarding 

developing, implementing and evaluating individualized education programs. Kastamonu Education 

Journal, 27(2). https://doi.org/10.24106/kefdergi.2569 

Johnson, D.T. (1993). Mathematics curriculum for the gifted. In J. Van Tassel-Baska (Eds.), Comprehensive 

curriculum for gifted learners (2nd ed., pp. 231-261). Allyn and Bacon. 

Kaplan, S. (2005). Layering differentiated curriculum for the gifted and talented. In F. Karnes & S. Bean (Eds.), 

Methods and materials for teaching gifted students (2nd ed., pp. 107–132). Prufrock Press. 

Kontaş, H., & Yağcı, E. (2009). BİLSEM öğretmenlerinin program geliştirme ihtiyaçlarına ilişkin geliştirilen 

programın etkililiği [The effectiveness of the in-service training program developed on the basis of 

the needs of the teachers of science and art centers in the area of curriculum development]. Abant 

İzzet Baysal Üniversitesi Eğitim Fakültesi Dergisi, 16(3). https://dergipark.org.tr/en/pub/aibuefd/issue 

/24917/263020 

Kim, M. (2016). A meta-analysis of the effects of enrichment programs on gifted students. Gifted Child 

Quarterly, 60(2), 102-116. https://doi.org/10.1177/0016986216630607 

Koshy, V. (2001). Teaching mathematics to able children. David Fulton Publishers. 

https://doi.org/10.4324/9780203065198 

Koshy, V., & Casey, R. (2005) Actualizing mathematical promise: possible contributing factors. Gifted Education 

International, 20(3) 293-305. https://doi.org/10.1177/0261429405020 00305 

Kurnaz, A. (2014). Evaluation of Science and Art Centers in the twentieth year depending on the reports and 

directors' views.  Journal of Gifted Education Research, 2(1), 1-22, http://uyad.beun.edu.tr/ 

Latz, A. O., Speirs, Neumeister, K. L., Adams, C. M., & Pierce, R. L. (2009). Peer coaching to improve classroom 

differentiation: Perspectives from project CLUE. Roeper Review, 31, 27–39. https://doi.org/10.1080/ 

02783190802527356 

Leikin, R. (2007, February). Habits of mind associated with advanced mathematical thinking and solution 

spaces of mathematical tasks. (pp. 2330-2339). In Proceedings of the Fifth Conference of the European 

Society for Research in Mathematics Education: Early childhood mathematics. 

Leikin, R. (2011). Teaching the mathematically gifted: Featuring a teacher. Canadian Journal of Science, 

Mathematics and Technology Education, 11(1), 78-89. https://doi.org/10.1080/14926156.2011.548902 

Little, C. A., McCoach, D. B., & Reis, S. M. (2014). Effects of differentiated reading instruction on student 

achievement in middle school. Journal of Advanced Academics, 25(4), 384–402. https://doi.org/ 

10.1177/1932202X14549250 

Maker, C. J. & Nielson, A. B. (1995). Curriculum development and teaching strategies for gifted learners (Second 

Edition). Pro-Ed Publisher. https://eric.ed.gov/?id=ED401676 

Maker, C. J. (2001). DISCOVER: Assessing and developing problem solving. Gifted Education International, 15, 

232-251. https://doi.org/10.1177/026142940101500303 

Maker, C. J., & Schiever, S. W. (2005). Teaching models in education of the gifted (3rd ed.). Austin, TX: Pro-Ed. 

https://eric.ed.gov/?id=ED491340 



www.ijere.com 978 

Manuel, D., & Freiman, V. (2017). Differentiating instruction using a virtual environment: A study of 

mathematical problem posing among gifted and talented learners. Global Education Review, 4(1). 

https://ger.mercy.edu/index.php/ger/article/view/304 

McCoach, D. B., & Siegle, D. (2007). What predicts teachers’ attitudes toward the gifted? Gifted Child Quarterly, 

51, 246-255. https://doi.org/10.1177/0016986207302719 

McCoach, D. B., Gubbins, E. J., Foreman, J. L., Rubenstein, L. D., & Rambo-Hernandez, K. E. (2014). Evaluating 

the efficacy of using pre-differentiated and enriched mathematics curricula for grade 3 students: A 

multi-site cluster-randomized trial. Gifted Child Quarterly, 58, 272–286. https://doi.org/10.1177/0016 

986214547631 

Miles, M. B. & Huberman, A. M. (1994). Qualitative data analysis: An expanded sourcebook. Sage. 

Ministry of National Education [MoNE] (2020). Millî eğitim istatistikleri örgün eğitim 2019-2020 [National 

Education Statistics formal education 2019-2020]. http://sgb.meb.gov.tr/meb_iys_dosyalar/2020_09 

/04144812_meb_istatistikleri_orgun_egitim_2019_2020.pdf 

Ministry of National Education [MoNE] (2018a). Özel eğitim hizmetleri yönetmeliği [Special education 

regulations]. https://orgm.meb.gov.tr/meb_iys_dosyalar/2018_07/09101900_ozel_egitim_hizmetleri 

_ yonetmeligi_07072018.pdf 

Ministry of National Education [MoNE] (2018b). Özel yeteneklilerin eğitiminde mevcut durum ve stratejik 

planlalamalar [Current Situation and Strategic Plans for Special Education]. Milli Eğitim Bakanlığı 

Özel Eğitim ve Rehberlik Hizmetleri Genel Müdürlüğü Özel yeteneklilerin Geliştirilmesi Daire 

Başkanlığı. 

Ministry of National Education [MoNE] (2019). BILSEM’lere yerlestirme sonuclari aciklandi [The results of the 

identification for BILSEMs have been released]. https://www.meb.gov.tr/bilsemlere-yerlestirme-

sonuclari-aciklandi/haber/19174/tr 

Missett, T. C., Brunner, M. M., Callahan, C. M., Moon, T. R., & Azano, A. P. (2014). Exploring teacher beliefs 

and use of acceleration, ability grouping, and formative assessment. Journal for the Education of the 

Gifted, 37, 245-268. https://doi.org/10.1177/0162353214541326 

Moon, T. R., Callahan, C. M., & Tomlinson, C. A. (1999). The effects of mentoring relationships on preservice 

teachers' attitudes toward academically diverse students. Gifted Child Quarterly, 43, 56–62. 

https://doi.org/10.1177/001698629904300202 

National Association for Gifted Children and the Council for State Directors of Programs for the Gifted. (2015). 

2014-2015 state of the states in gifted education. NAGC. https://eric.ed.gov/?id=ED608027 

O’Donnell, C. L. (2008). Defining, conceptualizing, and measuring fidelity of implementation and its 

relationship to outcomes in K-12 curriculum intervention research. Review of Educational Research, 78, 

33–84. https://doi.org/10.3102/0034654307313793 

Öznacar, M. D., & Bildiren, A. (2016). Üstün zekalıların eğitimi ve eğitsel bilim etkinlikleri [Gifted education and 

scientific activities for the gifted]. Anı Yayıncılık. 

Rasmussen, F. (2006). Differentiated instruction as a means for improving achievement as measured by the American 

College Testing (ACT) [Unpublished doctoral dissertation]. Loyola University. 

Reis, S. M., & Westberg, K. L. (1994). The impact of staff development on teachers’ ability to modify curriculum 

for gifted and talented students. Gifted Child Quarterly, 38(3), 127-135. 

https://doi.org/10.1177/001698629403800306 

Renzulli, J. S., & Reis, S. M. (1997). The Schoolwide Enrichment Model: A how-to guide for educational excellence (2nd 

ed.). Creative Learning Press. 

Robinson, A., & Moon, S. M. (2003). A national study of local and state advocacy in gifted education. Gifted 

Child Quarterly, 47, 8–25. https://doi.org/10.1177/001698620304700103 

Şahin, F. & Kargın, T. (2013). Sınıf öğretmenlerine üstün yetenekli öğrencilerin belirlenmesi konusunda verilen 

bir eğitimin öğretmenlerin bilgi düzeyine etkisi [The effect of a training programme on teachers’ 

knowledge on identification of talented students by primary school teachers]. Ankara Üniversitesi 

Eğitim Bilimleri Fakültesi Özel Eğitim Dergisi, 14(02), 1-13. https://doi.org/10.1501/Ozlegt_0000000181 

Sak, U., Ayas, M. B., Sezerel, B. B., Öpengin, E., Özdemir, N. N., & Gürbüz, S. D. (2015). Gifted and talented 

education in Turkey: Critics and prospects [Türkiye'de üstün yeteneklilerin eğitiminin eleştirel bir 

değerlendirmesi]. Türk Üstün Zekâ ve Egitim Dergisi, 5(2), 110. https://theeducationjournals.com/ 

index.php/talent/article/view/38 



www.ijere.com 979 

Schroth, S. T. (2007). Perceptions of gifted programming: Degree of alignment in administrator, teacher, and gifted 

specialist beliefs [Unpublished doctoral dissertation]. University of Virginia. 

Schroth, S. T., & Helfer, J. A. (2009). Practitioners’ conceptions of academic talent and giftedness: Essential 

factors in deciding classroom and school composition. Journal of Advanced Academics, 20(3), 384-403. 

https://doi.org/10.1177/1932202X0902000302 

Semerci, N., & Kaya, E.  (2007). Bilim ve Sanat Merkezlerinde (BİLSEM) görev yapan öğretmenlerin bilsem’e 

yönelik görüşleri [The views of teachers of science and art centres about the institution]. Sosyal 

Bilimler Araştırmaları Dergisi, 2(2), 230-242. https://hdl.handle.net/20.500.12881/839 

Shaunessy-Dedrick, E., Evans, L., Ferron, J., & Lindo, M. (2015). Effects of differentiated reading on elementary 

students’ reading comprehension and attitudes toward reading. Gifted Child Quarterly, 59, 91–107. 

https://doi.org/10.1177/0016986214568718 

Sheffield, L. J. (1999). Serving the needs of the mathematically promising. In L. J. Sheffield (Eds.), Developing 

mathematically promising students (pp. 43-55). Reston: National Council of Teachers of Mathematics. 

Sheffield, L. J. (2009). Developing mathematical creativity-Questions may be the answer. In R. Leikin, A. 

Berman & B. Koichu (Eds.), Creativity in mathematics and the education of gifted students. Sense 

Publishers. 87-100. https://doi.org/10.1163/9789087909352_007 

Steenbergen-Hu, S., Makel, M. C., & Olszewski-Kubilius, P. (2016). What one hundred years of research says 

about the effects of ability grouping and acceleration on K–12 students’ academic achievement: 

Findings of two second-order meta-analyses. Review of Educational Research, 86(4), 849-899. 

https://doi.org/10.3102/0034654316675417 

Subotnik, R. F., Olszewski-Kubilius, P., & Worrell, F. C. (2011). Rethinking giftedness and gifted education: A 

proposed direction forward based on psychological science. Psychological Science in the Public Interest, 

12, 3-54. https://doi.org/10.1177/1529100611418056 

Tomlinson, C. A. (1995) Differentiating instruction for advanced learners in the mixed-ability middle school 

classroom. ERIC Digest E536. Reston, VA: ERIC Clearinghouse on Disabilities and Gifted Education. 

https://files.eric.ed.gov/fulltext/ED389141.pdf 

Tomlinson, C. A. (2000). Reconcilable differences: Standards-based teaching and differentiation. Educational 

Leadership, 58(1), 6-13. https://www.ascd.org/el/articles/reconcilable-differences-standards-based-

teaching-and-differentiation 

Tomlinson, C. A. (2001). How to differentiate instruction in mixed-ability classrooms (2nd ed.). Association for 

Supervision and Curriculum Development. 

Tomlinson, C. A. (2004). Research evidence for differentiation. School Administrator, 61(7), 30. 

Tomlinson, C. A. (2005). Grading and differentiation: Paradox or good practice?. Theory into practice, 44(3), 262-

269. https://doi.org/10.1207/s15430421tip4403_11 

Tomlinson, C. A., & Hockett, J. A. (2008). Instructional strategies and programming models for gifted learners. 

In F. A. Karnes & K. R. Stephens (Eds.), Achieving excellence: Educating the gifted and talented (pp. 154–

169). Upper Saddle River, NJ: Pearson. 

Tomlinson, C. A., & Jarvis, J. (2009). Differentiation: Making curriculum work for all students through 

responsive planning and instruction. In J. S. Renzulli, E. J. Gubbins, K. S., McMillen, R. D. Eckert, C. 

A. Little, (Eds.), Systems and models for developing programs for the gifted and talented (pp. 599-

628). Storrs, CT: Creative Learning Press. 

Tomlinson, C. A. (2014). The differentiated classroom (2nd ed.). Alexandria, VA: ASCD. 

Tomlinson, C. A. (2017). How to differentiate instruction in academically diverse classrooms (3rd ed.). Alexandria, 

VA: ASCD. 

Tyler-Wood, T. L., Mortenson, M., Putney, D., & Cass, M. A. (2000). An effective mathematics and science 

curriculum option for secondary gifted education. Roeper Review, 22(4). 

https://doi.org/10.1080/02783190009554050 

Van den Akker, J., Gravemeijer, K., McKenney, S., & Nieveen, N. (2006). Introducing educational design 

research. In J. Van den Akker, K. Gravemeijer, S. McKenney & N. Nieveen (Eds.), Educational design 

research (pp.3-7). Routledge. 

VanTassel-Baska, J. (2003a). Curriculum policy development for gifted programs: Converting issues in the 

field to coherent practice. Rethinking Gifted Education, 173-185. 



www.ijere.com 980 

VanTassel-Baska, J. (2003b). Curriculum planning and instructional design for gifted learners. Denver, CO: Love 

Publishing Company. 

VanTassel-Baska, J., & Brown, E. F. (2007). Toward best practice: An analysis of the efficacy of curriculum 

models in gifted education. Gifted Child Quarterly, 51, 342–358. https://doi.org/10.1177/ 

0016986207306323 

VanTassel-Baska, J., & Stambaugh, T. (2005). Challenges and possibilities for serving gifted learners in the 

regular classroom. Theory into Practice, 44, 211–217. https://doi.org/10.1207/s15430421tip4403_5 

Wardman, J. (2017). Full-year acceleration of gifted high school students: A 360° View. In Giftedness and 

Talent (pp. 227-251). Springer, Singapore. 

Yevdokimov, O. (2007). Using the history of mathematics for mentoring gifted students: Notes for teachers. 

In Proceedings of the 21st Biennial Conference of the Australian Association of Mathematics Teachers 

Inc. (Vol. 1, pp. 267-275). Australian Association of Mathematics Teachers Inc. 

Yıldırım, T. P., Shuman, L., & Besterfield-Sacre, M. (2010). Model eliciting activities: assessing engineering 

student problem solving and skill integration processes. International Journal of Engineering 

Education, 26(4), 831-845. https://www.ijee.ie/covers/Abstracts_2008-2018/26-4_+SI_Engineering%20 

Education%20Research%201.pdf 



Özen Ünal, D., & Bildiren, A. (2023). Differentiating mathematics for gifted children: A professional development project for in-service teachers.  International Journal of Educational Research Review, 8(4),966-981 

www.ijere.com  

Appendix 1. The background and the experiences of the teachers
Name Sex Expertise Graduate Education Assigned School Years of 

Experience 

T1 female Secondary Mathematics 

Teacher 

Master’s Degree in 

Mathematics 

High School (Public) 

& 
BILSEM (temporary) 

18 

T2 female Middle School 

Mathematics Teacher 

Master’s Degree in Educational 

Administration and Inspection 

Middle School 

(Private) 

11 

T3 female Middle School 
Mathematics Teacher 

Ph.D. Student in Mathematics 
Education 

Middle School 
(Public)  

6 

T4 female Middle School 

Mathematics Teacher 

Master’s Degree in Elementary 

Mathematics Education 

Middle School 

(Public) 

11 

T5 female Middle School 

Mathematics Teacher 

Ph.D. Student in Elementary 

Education 

BILSEM (1 year) 13 

T6 female Middle School 

Mathematics Teacher 

Ph.D. Student in Elementary 

Mathematics Education 

Middle School 

(Public) 

10 

T7 female Middle School 

Mathematics Teacher 

N/A BILSEM (3 years) 11 

T8 female Middle School 

Mathematics Teacher 

Master’s Student in  

Elementary Mathematics 
Education 

Middle School 

(Public) 

8 

T9 female Middle School 

Mathematics Teacher 

Ph.D. Student in Elementary 

Mathematics Education 

Middle School 

(Public) 

5 

T10 female Middle School 
Mathematics Teacher 

Master’s Student in  
Elementary Mathematics 

Education 

Middle School 
(Public) 

3 

T11 female Middle School 
Mathematics Teacher 

Master’s Degree in Educational 
Administration and Inspection 

BILSEM (3 years) 6 

T12 female Middle School 

Mathematics Teacher 

Master’s Student in  

Mathematics Education 

Middle School 

(Public) 

3 

T13 female Middle School 
Mathematics Teacher 

Master’s Degree in 
Mathematics 

BILSEM (7 years) 14 

T14 female Secondary Mathematics 

Teacher 

Master’s Student in  

Mathematics Education 

High School (Public) 

& 

BILSEM (temporary) 

9 

T15 male Middle School 

Mathematics Teacher 

Master’s Degree in Elementary 

Education 

BILSEM (3 years) 18 

T16 male Middle School 
Mathematics Teacher 

Master’s Student in  
Mathematics Education 

Middle School 
(Public) 

2 

T17 male Middle School 

Mathematics Teacher 

N/A BILSEM (1 year) 9 

T18 male Secondary Mathematics 
Teacher 

Master’s Degree in Educational 
Curriculum and Instruction  

BILSEM (2  years) 10 

T19 male Middle School 

Mathematics Teacher 

Master’s Degree in STEM 

Education  

BILSEM (3  years) 6 

T20 male Middle School 

Mathematics Teacher 

Master’s Degree in Elementary 

Mathematics Education 

BILSEM (3  years) 16 

T21 male Middle School 

Mathematics Teacher 

Ph.D. Student in Mathematics 

Education 

& 
Master’s Degree in Assessment 

and Evaluation 

Middle School 

(Public) 

5 

T22 male Middle School 
Mathematics Teacher 

Master’s Degree in  
Mathematics Education 

Middle School 
(Public) 

10 

T23 male Middle School 

Mathematics Teacher 

N/A Middle School 

(Public) 

5 

T24 male Middle School 
Mathematics Teacher 

Master’s Degree in Computer 
and Instructional Technologies  

Middle School 
(Public) 

13 

T25 male Middle School 

Mathematics Teacher 

Master’s Degree in Local 

Administration and Politics 

BILSEM (1 year) 5 


