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Abstract: The aim of this qualitative study was to explore the thoughts of primary and 
secondary prospective mathematics teachers about educating mathematically gifted students. 
For this purpose, this research was conducted with 40 prospective mathematics teachers, 17 
of whom were secondary mathematics prospective teachers, and 23 were primary 
mathematics prospective teachers. The data was collected through (i) written explanations 
of all prospective teachers, (ii) one classroom discussion, and (iii) three focus group 
interviews. The data was analyzed by using content analysis.  The findings indicated that 
prospective mathematics teachers mostly associated education of gifted students within the 
school context, such as what can be done in the classroom or out of the classroom for these 
students. It can be interpreted that the participants will tend to focus on out-of-class activities 
rather than in-class activities for the mathematically gifted students in their future 
classrooms.  
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INTRODUCTION 

The improvement of a society is undoubtedly related to the talents and creative potentials of its 
individuals. These highly potential individuals take their education in either homogenous or 
heterogeneous classroom settings (Davis, Rimm & Siegle, 2014; Dimitriadis, 2016b; Leikin, 
2010), namely different countries have different education policies in organizing environments for 
these gifted students (Davis et al., 2014; Gómez-Arizaga, Conejeros-Solar & Martin, 2016; Leikin, 
2011b). Consequently, equity and differentiation in education, challenging situations with gifted 
students in the classrooms, and teachers’ awareness of gifted students’ needs are some of the issues 
examined in the literature (Shayshon et al., 2014; Leikin, 2011b). With the awareness of the 
educational needs of gifted students in societies, the research has increasingly emphasized the role 
of several components, such as the education of gifted students, since the beginning of the 1980s 
(Dimitriadis, 2016a). How to educate gifted students, such as grouping the gifted students either 
homogeneously according to their abilities or heterogeneously with all other students, is still open 
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to discussion (Davis et al., 2014). There is no consensus for the right educational practices in the 
gifted literature (Shayshon et al., 2014). While some of these practices like grouping and 
compacting curriculum have been criticized because of not considering individual differences and 
motivation factors for gifted students, other practices have suggested modifications in all school 
programmes, such as differentiating curriculum for every student including gifted students 
(Dimitriadis, 2012). All these practices are being employed in the educational systems in line with 
the needs of gifted students and schools.  

Educational systems mainly rely on classroom teachers to differentiate curriculum and support 
gifted students (Diezmann & Watters, 2000). In their first years of careers, mathematics teachers 
have the vital role of identifying students’ strengths and adapting lessons accordingly. Suppose 
teachers choose tasks and activities for the average level in mixed classes. In that case, then 
mathematically gifted students are not able to notice their potential and get bored, or are usually 
labeled failed, even though teachers realize their talents (Applebaum, Freiman & Leikin, 2011; 
Fraser-Seeto, 2013; Leikin, 2011b; Levenson & Gal, 2013; Levenson, Tirosh & Tsamir, 2009). 
Teachers may find it challenging to work with gifted students due to the unique needs of them 
(Karp, 2010). Although studies devoted to the characteristics of mathematically gifted students are 
vast, there is a need for a clear study of the teaching methods in mixed classes (Karp, 2010; 
Karsenty, 2014; Leikin, 2011a; Levenson & Gal, 2013, Reed, 2004; Yazgan-Sağ, 2022). In this 
respect, for mathematically gifted students to reach their full potential, teachers’ knowledge and 
beliefs on how to educate them are essential (Even, Karsenty & Friedlander, 2009). This study 
might be seen as an initial step in cultivating the awareness of prospective teachers on the 
challenges associated with educating these students. Therefore, this study aims to reveal the 
prospective mathematics teachers’ thoughts on educating mathematically gifted students, 
especially in mixed classrooms. 

Education of mathematically gifted students 

In this study, “mathematically gifted students” refers to students who have potential in 
mathematics and display significant mathematical abilities in society. One of the common myths 
is that due to giftedness, a gifted student does not need any special education or support in order 
to nurture their talents (Copper, 2009; Moon, 2009). Unlike what is believed, gifted students need 
to be motivated and guided purposely (Clark, 2013; Levenson & Gal, 2013; Yazgan-Sağ, 2019). 
Establishing of an environment for learning opportunities is crucial to making gifted students 
realize their potential (Dimitriadis, 2016a, 2016b; Leikin, 2010). The seminal work of Krutetskii 
(1976) revealed that having experiences in challenging tasks and using targeted teaching methods 
can lead to the development of mathematical ability. Leikin (2010) also argued that challenging 
environments can support mathematically gifted students in nurturing their potential. “When 
challenge is coupled with student choice and interest, the outcome is an intellectually stimulating 
learning environment that is enjoyable and meaningful” (Davis et al., 2014). However, there is no 
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agreement in the literature on how to enhance gifted students’ potential (Shayshon et al., 2014). 
The issue of designing an education program that can be merged into a heterogeneous classroom 
or a separate program from the regular one is still open to discussion (Davis et al., 2014; 
Dimitriadis, 2016b). There are several educational approaches, such as acceleration, grouping, 
compacting, and differentiation. The curriculum aims to organize such a challenging context for 
gifted students (Davis et al., 2014; Leikin, 2010, 2011a; Sriraman & Haavold, 2017; Renzulli & 
Reis, 1985; VanTassel-Baska & Little, 2003). These approaches mostly describe the environments 
that might be the most suitable for gifted students and their needs. The curricular modifications 
also aim to construct an environment for critical, creative, and high-level thinking and to work as 
independent researchers in the mathematics discipline for gifted students (Little, 2018; Sriraman 
& Haavold, 2017). Namely, in-school or out-of-school adjustments should be made in teaching 
and learning methods according to the students’ differentiated abilities and thinking processes 
(Freeman, 1999; Little, 2018; Shore & Kanevsky, 1993; Tomlinson, 2014). For example, teachers 
can provide extra tasks to students instead or after the main task given to the class, and they can 
add extra projects in line with their interests. A school can select gifted students for subject-
skipping or grade-skipping and organize cluster grouping for all gifted students at each grade level. 
A student can take a university course, a part-time special gifted class, or go to a special school for 
gifted students (Davis et al., 2014).   

Mathematics educators mostly highlight mathematics content and teaching action rather than the 
program itself for the education of mathematically gifted students (Koshy, Ernest & Casey, 2009; 
Sheffield, 1999). For example, Sheffield (1999) proposed the tasks should be complex, original, 
and open-ended which opens students’ minds to think creatively. In fact, the literature offers to 
trigger creativity in all types of classes (Levenson, 2013, Prabhu & Czarnocha, 2014). Researchers 
also stated that teaching mathematically gifted students involves a higher level of challenge and 
requires a higher level of creativity and critical thinking from students (Casey, 1999; Koshy, 2001). 
In this manner, Leikin (2010) clarified how mathematical tasks (e.g., proof, inquiry, and multiple 
solutions) can challenge gifted students in the classrooms. Opportunities such as math contests and 
Olympiads, mathematical clubs, and conferences can also be offered to all students, especially for 
gifted students as in-school or out-of-school activities (Leikin, 2010; Sriraman & Haavold, 2017). 
It is clear that not all of these practices can be implemented in the heterogeneous classroom 
context. However, modifying ways of teaching in all of these contexts is one of the essential 
requirements for educating mathematically gifted students (Karp & Busev, 2015). For the mixed 
classroom, mathematics teachers can meet all students’ needs with differentiated education 
(Mellroth, 2021; Tomlinson, 2014). In order not to make the students get bored and frustrated in 
the school context, the curriculum that will be used in the education of mathematically gifted 
students should be designed as accelerated, deeper, and abstract (Diezmann & Watters, 2000; 
Dimitriadis, 2016a; Lubinski & Benbow, 2006). 
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METHOD 

The aim of this study was to reflect the prospective mathematics teachers’ thoughts about 
educating mathematically gifted students. The participants of the study were 40 prospective 
mathematics teachers (17 prospective secondary mathematics teachers and 23 prospective primary 
mathematics teachers) in the Mathematics Education teaching program in Turkey. They had never 
taken any course related to giftedness during their education program. The researcher of the current 
study was also the lecturer of the course titled “Teaching Methods on Mathematics Education” for 
both primary and secondary mathematics teaching programs. Prospective primary teachers took 
this course in their fifth semester, and prospective secondary teachers took the course in the seventh 
semester of their teaching program.  

In this study, the data was collected through (i) written explanations, (ii) classroom discussions, 
and (iii) focus group interviews with prospective mathematics teachers. Firstly, open-ended 
questions were asked which are related to (mathematical) giftedness, mathematically gifted 
students, education and teachers of these students, such as “What do you think of the education of 
(mathematically) gifted students?”. Writing down their opinions about these questions took about 
one course hour (45-50 minutes). Secondly, an audio-recorded classroom discussion was 
organized with 23 prospective primary mathematics teachers after their written explanations were 
taken. The discussion lasted approximately 35 minutes. Then, two groups (primary and secondary) 
were asked if they would like to participate in the focus group interviews. In these focus group 
interviews, seven prospective secondary mathematics teachers and 11 prospective primary 
mathematics teachers volunteered to participate. Three focus group interviews were made with 
these participants. While seven prospective secondary mathematics teachers were the first focus 
group interview participants, the second and third interviews were conveyed with 11 prospective 
primary mathematics teachers by dividing them into groups of 5 and 6 participants. Each of the 
three focus group interviews, which were also video-typed, took approximately 100 minutes. Both 
classroom discussions and focus group interviews enabled the participants to reveal their thoughts 
more specifically. Thus, they had an opportunity to consider different aspects of giftedness, think 
deeply, and reflect on the other participants’ views. Questions for focus group interviews were 
prepared by considering each participant’s written statements. Yet, in order to keep the participants 
focused on the subject, prompts during the focus group interviews were used.  

The data of this qualitative study, which aims to reveal the prospective mathematics teachers’ 
thoughts, were analyzed through content analysis (Patton, 2002). First of all, the row data were 
transcribed in order to prepare them for analysis. Prospective secondary and primary mathematics 
teachers’ written explanations were read several times and the whole classroom discussion was 
listened, and three focus group interviews were watched. The patterns that indicate the issues 
related to the education of mathematically gifted students were clarified. Literature served as a 
guidance while determining these patterns as categories in line with the aim of the study (Karp, 
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2010; Karsenty, 2014; Leikin, 2011a, 2011b; Leikin & Stanger, 2011; Levenson & Gal, 2013; 
Tomlinson, 92014; Reed, 2004). For instance, when the statements of the participants such as 
“Out-of-the class, I can ask challenging and advanced problems such as intelligence questions that 
enable the gifted students to reflect on them.” were observed in the data sources, they were coded 
as “educating mathematically gifted students out the classroom” category. A number was given to 
each paper which included prospective teachers’ written explanations. Then, these prospective 
teachers’ names were coded as PT-X if the paper of written explanations had the number X.    

FINDINGS  

In this section, the prospective mathematics teachers’ thoughts about how to educate 
mathematically gifted students will be presented. The sources of the data presented in this section 
are (i) written explanations, (ii) classroom discussions, or (iii) focus group interviews with 
prospective mathematics teachers. The prospective mathematics teachers’ thoughts were coded 
into three categories.  Firstly, the participants’ general comments on these students’ education will 
be given. Then, the prospective teachers’ thoughts about how to educate these students in the 
school context, which were divided into two subsections as “in the classroom” and “out the 
classroom” will be presented. 

General comments on educating mathematically gifted students 

The thoughts not directly relevant to the mathematics classroom or the relation between teachers 
and gifted students were coded as “general comments on education mathematically gifted 
students”. Although there were some voices among the participants that the gifted students should 
be educated with all the other students, the majority of the participants stated that it would be better 
to educate all gifted students together in the same school context. The participants specified several 
reasons for educating gifted students in the specialized schools: 

PT-20: We could educate them as scientists or successful people in several disciplines […]. 
If we educate them with other students, we are likely to lose those students because this 
education would not be sufficient for them. Therefore, I think they should be educated in 
separate schools both for their own future and for the future of the country. 

PT-20 considered not only the individualized education of gifted students but also the education 
policy of their country. She emphasized educating gifted students for the sake of national interests. 
PT-1 also thought that improving the abilities of these students and satisfying these students’ 
curiosity could be more feasible in such schools. In a similar manner, PT-34 highlighted that those 
students can get bored easily and may not be able to realize their abilities in regular schools. 
Prospective teachers also suggested the use of a differentiated curriculum for gifted students. PT-
19’s statement is as follows: “Regular curriculum can distract gifted students’ attentions, and it 
would not satisfy them.” On the other hand, some prospective mathematics teachers hesitated to 
raise gifted students in special or regular schools. Here is PT-16’s explanation:   
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PT-16: I am between a rock and a hard place; I could not decide on this situation. 
If we isolate the gifted students, they will have problems socializing with normal people. 
However, being in a normal class is a waste of time for those mathematically gifted 
students. If there are many gifted students and the teacher makes the other students feel 
this situation, it can cause problems. 

PT-16 especially underlined the socialization issue of gifted students in their daily lives. She also 
declared that although they would have mathematical knowledge, being with only gifted students 
could cause them to lose their self-confidence and lower their academic success. A number of 
participants also thought that gifted students should come together out of their regular schools or 
classrooms: 

PT-25: There are schools called Science and Art Centers.  I heard that gifted students go to 
these schools two days a week. They can go to their regular schools the other three days of 
the week.  

PT-25 also stated that it is essential to come together with gifted students to foster their own 
abilities. Besides, PT-18 added that regular schools are substantial for gifted students to adapt 
themselves to society, knowing their differences from others. Some of the participants also offered 
that there could be some special classes or inclusive education for gifted students in regular 
schools. For example, PT-35 said that “Perhaps a special education can be provided for these 
students both in mainstreaming and out of school education.” Alternatively, PT-26 and PT-7 
believed that having a teacher specializing in these students could be helpful in regular schools. 

Prospective mathematics teachers have different views on whether teachers of gifted students are 
supposed to be gifted or not. Most participants believed that a teacher does not have to be gifted 
for a gifted student, but it is important to get education on mathematically gifted students. Here 
are the statements of PT-10 and PT-24:  

PT-10: The teachers don’t have to be gifted. They just have to know how to use approaches 
and methods for gifted students. 

PT-24: The teachers do not need to be gifted, but need to get a special education. Since the 
teacher's communication with the student is crucial here, the teachers cannot understand 
what the student is thinking, and if they cannot analyze student’s answers, they may 
misunderstand their students. 

The other participants, on the other hand, stated that it might be an advantage for the students to 
have a gifted teacher, but it is not necessary to be a gifted teacher for a gifted student. For instance, 
PT-7 explains as “It could be an advantage if the teacher should be trained on this subject. At the 
very least, teachers should be able to recognize the gifted students and refer them to the experts.” 
Some of the participants said that gifted students’ teachers must be gifted persons: 
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PT-25: Gifted teachers can better understand what gifted students can understand and how 
they can think. Therefore, these students don't have any troubles. 

PT-15: Because the gifted teacher knows best what they encountered and what they 
questioned […] In other words, that teacher is the person who has passed those roads and 
can best understand those students. Therefore, these students don't have any troubles. 

These prospective teachers claim that gifted teachers can be more insightful and helpful for gifted 
students because of sharing similar problems in society and the classroom context. PT-33 also 
highlighted that gifted teacher can promote students’ giftedness; otherwise, gifted students can 
lose their abilities. 

Educating mathematically gifted students in the classroom 

The participants’ explanations were coded based on teachers’ actions in the classroom context as 
“educating mathematically gifted students in the classroom”. Firstly, most of the prospective 
teachers considered being equal to all students. They stated that it would be a problem, especially 
not for gifted students but for all the other students in the classroom.  

PT-20: We must act following the principle of equality in education. If not, the other 
students will feel bad, and I lose them. 

As seen from above, PT-20 perceived equity principle as giving attention to all students in the 
same way and not behaving differently to the gifted students in the classrooms. The participants 
mainly care about other students' thoughts regarding their teaching actions, regardless of whether 
they consider gifted students’ needs. A couple of prospective teachers offered to share gifted 
students’ needs explicitly with the whole classroom. Here is PT-2’s explanation:   

PT-2: If we work with older students, we can share their needs with others. While that 
gifted student is absent, we can say: "Everyone has different abilities; he/she is talented in 
this field. I will work with him/her separately, if there are others who are interested, we 
can also work together". […] I think it is very important to give feedback here. The teacher 
should make it feel: “You don't miss anything; he/she is just a little further.”  

PT-2 emphasized that studying differently with gifted students does not mean the teacher is less 
interested in the other students. However, the other participants do not favor this statement. They 
suggested that students of that age might not be able to handle this speech because of the students’ 
own perceptions. 

The prospective mathematics teachers also stated that their thoughts are related to gifted students’ 
possible questions during the lesson. They have proposed various ways to answer the gifted 
students’ questions in the classroom. Most of the participants agreed that it is important to answer 
these questions at the moment the gifted students asked. For instance, PT-23 argued about 
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answering gifted students’ questions as much as possible when they asked during the lesson. He 
also stated that the teacher should not restrict the students’ thinking by saying, “It is enough for 
you.” PT-22 added that the teacher would examine why the student was asking the mentioned 
question: 

PT-22: While solving equations, the student may ask "Who found the equals sign?" I would 
ask firstly, “Why did you wonder?” Because that question is irrelevant in that moment, 
then I would talk about Euler. 

With this statement of PT-22, PT-19 offered to discuss the equality concept at the beginning of the 
lesson. In this way, the teacher can answer the possible questions before the gifted students ask 
them. PT-18 also contributed to PT-22’s explanation by saying, “With a catchy short story, we can 
say that Euler found the equals sign.” PT-23 proposed that the teacher can guide the students to 
investigate these questions even if the teacher knows the answer. He thought the teacher should 
not answer to give students more permanent knowledge. Similar to PT-23, some of the other 
prospective teachers stated that the teacher can answer the question partially during the lesson: 

PT-2: We can give a little information to satisfy student’s curiosity and say, "Let's talk 
about this during the break". I think necessary information should also be given there. 

PT-6: What if I don’t know the answer? If I don't know, I can't answer at that moment, nor 
can I lie. I can say, "Let's not interrupt the lesson for now; you write it down, come and 
discuss it in free time during lunch break."  

While PT-2 stated that she would give a part of knowledge in order to satisfy the gifted student’s 
curiosity at that moment and then answer the question during break time; PT-6 said that she could 
not explain if she did not know the answer. PT-4 also preferred to give little information about the 
question; otherwise, she thought that it would be confusing for the other students if they did not 
have enough knowledge to understand both the question and its answer. 

A number of the participants expressed that a teacher can differentiate lesson activities according 
to mathematically gifted students in the classroom. They offered to adjust the task, paying attention 
to mathematically gifted students. However, the other participants found this teaching action 
challenging in the classroom context. Here are some explanations:  

PT-22: We can make plan B for the tasks. We can give them to gifted students by saying, 
“Now you can work on this problem, let’s solve it” I think we can make different 
arrangements in different ways without changing our lesson plan. 

PT-21: When these students finish earlier, we can say, "You can look at this and think 
about this" without separating them from the class. This tactic also seems to be useful. We 
can use the existing task and add something extra. 
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These participants especially emphasized using the same activities during the lesson by 
differentiating the related tasks for gifted students and giving extra tasks while they finished them. 
In the same line, PT-26 stressed that mathematics teachers should give advanced knowledge to 
gifted students aside from the curriculum. PT-2 also offered to relate the subject with the history 
of mathematics. For example, a teacher can share unsolved problems like Fermat’s problems with 
all the students but also can give these problems only to gifted students to raise their awareness 
and think on them during the lessons. 

Some of the participants offered to give different activities for mathematically gifted students. For 
instance, PT-15 said that advanced mathematical problems and puzzles or something that is 
improving can be given to the gifted students. At the same time, the teacher continues the lesson 
plan with the other students. Similarly, PT-5 proposed to share advanced-level mathematics books 
related to algebra, calculus can be given to the gifted students during the lesson. PT-25 also added 
that if the teacher uses the same activities for the gifted students, they can easily get bored and 
disturb the other students in the classroom. 

Some of the prospective mathematics teachers proposed to use activities not only for 
mathematically gifted students but also for other students. PT-16’s statement is as follows: “For 
instance, after explaining negative numbers, we can ask questions like "If you defined a new 
negative number, how would you define it?” She mentioned asking concept related questions to 
all the students in the classroom context. However, PT-15 claimed that these questions could 
potentially confuse the other students’ minds. Here is PT-16’s thought against PT-15’s statement: 

PT-16: Let them be confused too. […] Let everyone think and define something on their 
own. I don't expect a correct answer from everyone. For instance, we can ask why the zero 
power of 2 is 1. Instead of giving the proof, we can just let them think about what they 
would do. 

Similar to PT-16’s explanation, PT-26 also emphasized on asking open-ended tasks related to 
problem solving and posing activities to all students in the classroom.  She said that after lecturing 
a subject, a teacher could give a problem-posing task to all students; in this way, every student 
could produce a problem according to their own abilities, and gifted students would not be bored 
during the lesson. 

Educating mathematically gifted students out of the classroom 

Prospective mathematics teachers declared their thoughts on what can be done with gifted students 
out of the classroom context as well. The participants proposed that a teacher should study with 
mathematically gifted students individually aside from the mathematics lessons. For instance, PT-
15 confirmed this statement with the following explanation: “Out of the class, I can ask challenging 
and advanced problems such as intelligence questions that enable the gifted students to reflect on 
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them”. In a similar manner, PT-26 said that a teacher can ask gifted students advanced problems 
to prove some formulas out of the classroom:  

PT-26: For example, we can think of dividing by 7. Instead of just accepting such rules, 
we can ask: "How do you think we could have reached this formula? or "Why is the zero 
power of any number 1?” Then we can say: "Let's think about this at home." 

PT-16 confirmed PT-26’s statement by saying, “We can ask them to explain why exponential 
numbers are needed; we can make them question and investigate”. PT-6 suggested that giving an 
advanced level of books can be helpful for gifted students out of the classroom context. PT-6 also 
stated that it is important to investigate gifted students’ questions together with them out of the 
lesson hours so of not disturbing the lesson flow for the other students. PT-3 confirmed PT-6 with 
his explanation: “If we constantly try to answer that students’ questions in the classroom, the other 
students will say “the teacher is fully interested in them”. 

The participants also emphasized guiding the mathematically gifted students to create a product. 
They proposed that a teacher should direct them to share their products with the other students. 
PT-16’s explanation is as follows: 

PT-16: We can refer special students to math clubs. For example, the child enters the lesson 
I teach, and after the lesson we refer him/her to the club. They can publish journals about 
mathematics in the club. For example, one of our professors told us that a teacher guided a 
student by giving tasks related to Gauss’s work, because he/she was curious about Gauss's 
life, and then the student stopped disturbing the lesson. Similarly, the history of 
mathematics can be studied with gifted students. It can be helpful to create a new puzzle 
type suck as Sudoku. We can ask them: “What kind of puzzles do you create?” or "Let's 
design puzzles, what would you do if you adapted them to mathematics?” Such studies can 
be done with the club. It can also be shared on school boards and in the magazines that 
students produce. 

PT-16 stated that mathematically gifted students can study in school clubs related to mathematics. 
By this way, they might investigate the lives of famous mathematicians, produce puzzles in these 
clubs, and then share their works in some platforms such as magazines or school panels. In a 
similar way, PT-19 proposed that gifted students can be guided and prepared to participate in 
mathematics Olympiads, projects or contests by their mathematics teachers. 

 

DISCUSSION AND CONCLUSION 

In this study, 40 prospective mathematics teachers’ thoughts were investigated on educating 
mathematically gifted students, and the data were gathered with their written explanations, one 
classroom discussion, and three focus group interviews. Although the number of participants is 
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relatively small, this study provides an overall picture of possible teaching acts of prospective 
mathematics teachers who do not have any formal university education or course on giftedness. 

Prospective mathematics teachers proposed a variety of arguments about how to educate 
mathematically gifted students. As it is known, there are different points of views which make 
educating mathematically gifted students very complicated (Leikin, 2011b). Similarly, the findings 
revealed that the prospective mathematics teachers mentioned different options for educating 
gifted students. Most participants thought it would be better to educate gifted students in 
specialized schools. The reasons behind their thoughts were meeting their needs more easily, 
making them aware of their own abilities, preventing them from boredom, and training them as 
scientists for national interests. However, some of the other participants cited negative 
consequences in special schools, such as not being able to socialize appropriately in their daily 
lives, losing their self-confidence and getting their education in mainstream classrooms and 
coming together with other gifted students in schools like Science and Art Centers or special 
classes only for gifted students in regular schools. In brief, the participants were quite sensitive to 
mathematically gifted students in terms of both academic and affective needs. Although they had 
no formal education on giftedness, the findings revealed that most of the participants made 
discussions about gifted education similar to the literature. The majority of the prospective 
mathematics teachers considered that a teacher of gifted students was not necessarily a gifted 
person, but he must be an expert or educated about mathematically gifted students as stated in the 
literature (Leikin, 2011a; Rosemarin, 2014). They stated that knowing how to communicate and 
teach gifted students is crucial in order to understand the ways of their thinking process. Besides, 
some participants said that gifted students would benefit from having a gifted teacher who also 
knows what being a gifted person is and that gifted teachers could effectively understand, 
recognize, and guide their gifted students. 
The participants also stated their thoughts about what can be done inside and outside the classroom 
regarding the education of mathematically gifted students. Firstly, the prospective teachers 
prioritized behaving all students in the same way. These thoughts may be due to their concerns 
about not being equal to all the students in their classrooms. In fact, the participants misinterpreted 
the equity principle which does not mean to give exactly the same instructions to all students. 
Instead, the equity principle “demands that reasonable and appropriate accommodations be made 
to promote access and attainment for all students” (National Council of Teachers of Mathematics 
[NCTM], 2000, p. 12). They mostly prioritized other students’ situations in a heterogeneous 
classroom and preferred not to reveal that they knew the giftedness of relevant students.  
The study showed that most participants offered to answer gifted students’ questions as soon as 
they asked during the lesson. However, they also stated that it is important to make both gifted and 
the other students think about the related concepts of the questions. Some of the prospective 
students mentioned that they just gave part of the answers because they did not know the whole 
answer, did not confuse the other students’ minds, and guided gifted students to research 
independently. The prospective teachers also suggested differentiating the lesson plan to nurture 
the needs of gifted students, such as making plan B’s, giving extra tasks, solving advanced 
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problems and books, and asking concept-related questions to gifted students. Some of the 
participants offered to ask concept-related questions and open-ended questions to all students in 
the classroom. For example, PT-16 offered to ask how to define a negative number while 
introducing negative numbers. This approach can be helpful to improve both gifted students’ and 
other students’ abilities to use the language of mathematics and mathematical notations to express 
mathematical ideas clearly (NCTM, 2000). Similarly, PT-16 and PT-26 gave a conceptual example 
of exponential numbers: “how can we define the zero power of any number?” Rather than directly 
giving proof to the students, using this kind of concept-related questions in learning environments 
can trigger especially gifted students’ mathematical reasoning in a creative way (Singer, 2018). 
Mathematically gifted students can reflect on both mathematical concepts and the relations 
between these concepts. PT-26 offered to differentiate problems after introducing the related 
subject. This approach can be associated with making plan B’s for the class. She exemplified such 
differentiation with problem-posing activities. Students most probably pose the problems 
according to their cognitive levels. In this sense, mathematically gifted students may pose 
relatively difficult problems. It can be used in mixed classrooms and also improve mathematically 
gifted students’ talents. Mathematics teachers can meet gifted students’ needs in this way (Singer 
et al., 2016). These strategies are beneficial ideas that can be implemented in classrooms where 
mathematically gifted students are also involved. However, prospective mathematics teachers also 
predicted that the organization of the differentiation would be challenging for the teachers (Sisk, 
2009; VanTassel-Baska & Stambaugh, 2005). They emphasized taking advantage of the history of 
mathematics and transcending the curriculum with gifted students. They thought studying with 
gifted students outside of the classroom would be better. This finding is parallel with the literature 
which stresses that teachers less prefer to adjust their lesson plans in relation to gifted students in 
regular classes (Leikin, 2011b; Leikin & Stanger, 2011; Levenson et al., 2009; VanTassel-Baska 
& Stambaugh, 2005). The participants proposed to guide mathematically gifted students out of the 
classroom by asking advanced problems and books, answering their questions during the break 
time, or giving them research work. The participants also mentioned that they guided gifted 
students to create mathematics magazines and puzzles, and investigate the famous 
mathematicians’ lives and works. They also suggested guiding gifted students to participate in 
mathematics-related contests, which play a crucial role in the improvement of their motivation and 
knowledge (Renzulli, 1994). It is clear that the prospective mathematics teachers suggested a wide 
variety of creative ideas that could be applied while educating gifted students inside and outside 
the classroom. This may be the result of their taking the teaching methods course. When they 
become mathematics teachers, the next step might be to observe and investigate if these 
participants will use their ideas with mathematically gifted students in their classrooms. 
Despite the limited time the researcher spends with participants and the limited data collection 
tools, it can be assumed that these prospective mathematics teachers will pay attention to 
potentially gifted students in their future classes with out-of-class activities instead of 
differentiating the lesson plan. This may be because they did not have any professional experience 
with mathematical giftedness during their teacher education. However, “it is worth noting that 
teacher education by no means ends in college.” (Karp, 2010).  If they take formal gifted education 
courses or interact with gifted students in their professional careers, their thoughts may change in 
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other ways. Teacher education programs should also enhance prospective mathematics teachers’ 
knowledge and awareness about the diversity of classrooms including gifted students. As Yazgan-
Sağ (2020) stated, discussing possible mathematics classroom environment scenarios related to 
gifted students can also broaden the prospective teachers’ ideas about what to do in the classrooms 
in teaching education programs. 
 

References 

[1] Applebaum, M., Freiman, V., & Leikin, R. (2011). Prospective conceptions about teaching 
mathematically talented students: Comparative examples from Canada and Israel. The 
Montana Mathematics Enthusiast, 8(1-2), 255–290. https://doi.org/10.54870/1551-
3440.1216  

[2] Casey, R. (1999). A key concepts model for teaching and learning mathematics. Mathematics 
in School, 28(3), 13–14. 

[3] Clark, B. (2013). Growing up gifted (8th ed.). Boston, MA: Pearson. 
[4] Cooper, C. R. (2009). Myth 18: It is fair to teach all children the same way.Gifted Child 

Quarterly, 53(4), 283–285 
[5] Davis, G.A., Rimm, S.B., & Siegle, D. (2014). Education of the gifted and talented (6th ed.). 

Essex, UK: Pearson Education Limited. 
[6] Diezmann, C. M., & Watters, J. J. (2000). Catering for mathematically gifted elementary 

students: Learning from challenging tasks. Gifted Child Today, 23(4), 14-52. 
https://doi.org/10.4219/gct-2000-737  

[7] Dimitriadis, C. (2012). Provision for mathematically gifted children in primary schools: An 
investigation of four different methods of organisational provision. Educational Review, 
64(2), 241-260. https://doi.org/10.1080/00131911.2011.598920  

[8] Dimitriadis, C. (2016a). Gifted programs cannot be successful without gifted research and 
theory: Evidence from practice with gifted students of mathematics. Journal for the 
Education of the Gifted, 39(3), 221-236. https://doi.org/10.1177/0162353216657185  

[9] Dimitriadis, C. (2016b). Nurturing mathematical promise in a regular elementary classroom: 
Exploring the role of the teacher and classroom environment. Roeper Review, 38(2), 107-
122. https://doi.org/10.1080/02783193.2016.1150375  

[10] Even, R., Karsenty, R., & Friedlander, A. (2009). Mathematical creativity and giftedness in 
teacher professional development In R. Leikin, A. Berman & B. Koichu (eds.), Creativity in 
Mathematics and the Education of Gifted Students (pp. 309–324). Rotterdam, The 
Netherlands: Sense Publishers. 

[11] Freiman, V., & Sriraman, B. (2007). Does mathematics gifted education need a working 
philosophy of creativity? Mediterranean Journal for Research in Mathematics Education, 
6(1-2), 23–46. 

[12] Freeman, J. (1999). Teaching gifted pupils, Journal of Biological Education, (33)4, 185-190. 
https://doi.org/10.1080/00219266.1999.9655663  

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.54870/1551-3440.1216
https://doi.org/10.54870/1551-3440.1216
https://doi.org/10.4219/gct-2000-737
https://doi.org/10.1080/00131911.2011.598920
https://doi.org/10.1177/0162353216657185
https://doi.org/10.1080/02783193.2016.1150375
https://doi.org/10.1080/00219266.1999.9655663


                             MATHEMATICS TEACHING RESEARCH JOURNAL      129     
                             Golden Fall 2024 
                             Vol 16 no 4 
 
 

 
This content is covered by a Creative Commons license, Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 

4.0). This license allows re-users to distribute, remix, adapt, and build upon the material in any medium or format for noncommercial 
purposes only, and only so long as attribution is given to the creator. If you remix, adapt, or build upon the material, you must 

license the modified material under identical terms. 

 

[13] Gómez-Arizaga, M. P., Conejeros-Solar, M. L. & Martin, A. (2016). How good is good 
enough? A community-based assessment of teacher competencies for gifted students. SAGE 
Open, 6, 1-14. https://doi.org/10.1177/2158244016680687  

[14] Fraser-Seeto, K. (2013). Pre-service teacher training in gifted and talented education: An 
Australian perspective.  Journal of Student Engagement: Education Matters, 3(1), 29-38. 
https://ro.uow.edu.au/jseem/vol3/iss1/5/  

[15] Karp, A. (2010). Teachers of the mathematically gifted tell about themselves and their 
profession. Roeper Review, 32(4), 272–280. https://doi.org/10.1080/02783193.2010.485306  

[16] Karp, A. & Busev, V (2015). Teachers of the mathematically gifted: Two case studies. In K. 
Krainer & N. Vondrová (Eds.), Proceedings of the Ninth Conference of the European Society 
for Research in Mathematics Education (pp. 1010-1015). Prague, Czech Republic: Charles 
University and ERME. https://hal.science/hal-01287303/  

[17] Karsenty, R. (2014). Who can teach the mathematically gifted? Characterizing and preparing 
mathematics teachers of highly able students at the secondary level. Gifted and Talented 
International, 29(1-2), 161–174. https://doi.org/10.1080/15332276.2014.11678438  

[18] [17] Koshy, V. (2001). Teaching mathematics to able children. London, England: David 
Fulton. https://doi.org/10.4324/9780203065198  

[19] Koshy, V., Ernest, P., & Casey, R. (2009). Mathematically gifted and talented learners: 
Theory and practice. International Journal of Mathematical Education in Science and 
Technology, 40, 213–228. https://doi.org/10.1080/00207390802566907  

[20] Krutetskii, V. A. (1976). The psychology of mathematical abilities in schoolchildren. 
Chicago: University of Chicago Press. 

[21] Leikin, R. (2010). Teaching the mathematically gifted. Gifted Education International, 27, 
161–175. https://doi.org/10.1177/026142941002700206  

[22] Leikin, R. (2011a). 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  

[23] Leikin, R. (2011b). The education of mathematically gifted students: On some complexities 
and questions. Montana Mathematical Enthusiast Journal 8(2), 167-188. 
https://doi.org/10.54870/1551-3440.1211  

[24] Leikin, R., & Stanger, O. (2011). Teachers’ images of gifted students and the role assigned 
to them in heterogeneous mathematics classes. In B. Sriraman & K. W. Lee (Eds.), The 
elements of creativity and giftedness in mathematics (pp. 103–118). Rotterdam: Sense 
Publishers. 

[25] Levenson, E. (2013). Tasks that may occasion mathematical creativity: Teachers’ choices. 
Journal of Mathematics Teacher Education, 16(4), 269–291. 
https://doi.org/10.1007/s10857-012-9229-9  

[26] Levenson, E., Tirosh, D. & Tsamir, P. (2009). Students’ perceived sociomathematical norms: 
The missing paradigm. The Journal of Mathematical Behavior, 28(2–3), 83–95. 
https://doi.org/10.1016/j.jmathb.2009.09.001  

[27] Levenson, E., & Gal, H. (2013). Insights from a teacher professional development course: 
Rona's changing perspectives regarding mathematically-talented students. International 

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.1177/2158244016680687
https://ro.uow.edu.au/jseem/vol3/iss1/5/
https://doi.org/10.1080/02783193.2010.485306
https://hal.science/hal-01287303/
https://doi.org/10.1080/15332276.2014.11678438
https://doi.org/10.4324/9780203065198
https://doi.org/10.1080/00207390802566907
https://doi.org/10.1177/026142941002700206
https://doi.org/10.1080/14926156.2011.548902
https://doi.org/10.54870/1551-3440.1211
https://doi.org/10.1007/s10857-012-9229-9
https://doi.org/10.1016/j.jmathb.2009.09.001


                             MATHEMATICS TEACHING RESEARCH JOURNAL      130     
                             Golden Fall 2024 
                             Vol 16 no 4 
 
 

 
This content is covered by a Creative Commons license, Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 

4.0). This license allows re-users to distribute, remix, adapt, and build upon the material in any medium or format for noncommercial 
purposes only, and only so long as attribution is given to the creator. If you remix, adapt, or build upon the material, you must 

license the modified material under identical terms. 

 

Journal of Science and Mathematics Education, 11(5), 1087-1114. 
https://doi.org/10.1007/s10763-012-9368-6  

[28] Little, C. A. (2018). Teaching strategies to support the education of gifted learners. In S. I. 
Pfeiffer, E. Shaunessy-Dedrick, & M. Foley-Nicpon (Eds.), APA handbook of giftedness and 
talent (p. 371–385). Washington, DC: American Psychological Association. 
https://doi.org/10.1037/0000038-024  

[29] Lubinski, D., & Benbow, C. P. (2006). Study of mathematically precocious youth after 35 
years: Uncovering antecedents for the development of math-science expertise. Perspectives 
on Psychological Science, 1, 316–345. https://doi.org/10.1111/j.1745-6916.2006.00019.x  

[30] Mellroth E. (2021). Teachers’ views on teaching highly able pupils in a heterogeneous 
mathematic sclassroom, Scandinavian Journal of Educational Research,65(3), 481–499 

[31] Moon, S. M. (2009). Myth 15: High-ability students don’t face problems and challenges. 
Gifted Child Quarterly, 53(4), 274–276. https://doi.org/10.1177/0016986209346943  

[32] National Council of Teachers of Mathematics. (2000). Principles and standards for school 
mathematics. Reston, VA: NCTM. 

[33] Patton, M. Q. (2002). Qualitative research and evaluation methods. Newbury Park: Sage 
Publication. 

[34] Prabhu, V. & Czarnocha, B. (2014). Democratizing mathematical creativity through 
Koestler’s bisociation theory. Mathematics Teaching-Research Journal Online, 6(4), 33-46. 
https://eric.ed.gov/?id=ED600005  

[35] Reed, C. F. (2004). Mathematically gifted in the heterogeneously grouped mathematics 
classroom: What is a teacher to do?. The Journal of Secondary Gifted Education, 3, 89– 95. 
https://doi.org/10.4219/jsge-2004-453  

[36] Renzulli, J. S. (1994). Schools for talent development: A practical plan for total school. 
Mansfield Center, CT: Creative Learning Press. 

[37] Renzulli, J. S., & Reis, S. M. (1985). The schoolwide enrichment model: A comprehensive 
plan for educational excellence. Mansfield Center, CT: Creative Learning Press. 

[38] Rosemarin, S., (2014). Should the teacher of the gifted be gifted? Gifted Education 
International. 30(3), 263–270. https://doi.org/10.1177/0261429413486577  

[39] Shayshon, B., Gal, H., Tesler, B., & Ko, E. (2014). Teaching mathematically talented 
students: A cross-cultural study about their teachers’ views. Educational Studies in 
Mathematics, 87(3), 409–438. https://doi.org/10.1007/s10649-014-9568-9  

[40] Sheffield, L. J. (1999). Serving the needs of the mathematically promising. In L. J. Sheffield 
(Ed.), Developing mathematically promising students (pp. 43–55). Reston, VA: National 
Council of Teachers of Mathematics. 

[41] Shore, B. M., & Kanevsky, L. (1993). Thinking processes: Being and becoming gifted. In K. 
A. Heller, F. J. Moenks, & A. H. Passow (Eds.), International handbook of research and 
development of giftedness and talent (pp. 133−147). Oxford, UK: Pergamon. 
https://www.weizmann.ac.il/st/blonder/sites/st.blonder/files/uploads/shore-and-kanevsky-
1993_thinking.pdf  

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.1007/s10763-012-9368-6
https://doi.org/10.1037/0000038-024
https://doi.org/10.1111/j.1745-6916.2006.00019.x
https://doi.org/10.1177/0016986209346943
https://eric.ed.gov/?id=ED600005
https://doi.org/10.4219/jsge-2004-453
https://doi.org/10.1177/0261429413486577
https://doi.org/10.1007/s10649-014-9568-9
https://www.weizmann.ac.il/st/blonder/sites/st.blonder/files/uploads/shore-and-kanevsky-1993_thinking.pdf
https://www.weizmann.ac.il/st/blonder/sites/st.blonder/files/uploads/shore-and-kanevsky-1993_thinking.pdf


                             MATHEMATICS TEACHING RESEARCH JOURNAL      131     
                             Golden Fall 2024 
                             Vol 16 no 4 
 
 

 
This content is covered by a Creative Commons license, Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 

4.0). This license allows re-users to distribute, remix, adapt, and build upon the material in any medium or format for noncommercial 
purposes only, and only so long as attribution is given to the creator. If you remix, adapt, or build upon the material, you must 

license the modified material under identical terms. 

 

[42] Singer, F. M., Sheffield, L., Freiman, V., & Brandl, M. (2016). Research on and activities 
for mathematically gifted students. New York: Springer Nature. 
https://library.oapen.org/bitstream/handle/20.500.12657/27730/1/1002275.pdf  

[43] Singer, M. F. (2018). Enhancing creative capacities in mathematically-promising students. 
Challenges and limits. In M. F. Singer (Ed.), Mathematical creativity and mathematical 
giftedness. Enhancing creative capacities in mathematically promising students (pp. 1–23). 
New York: Springer. https://doi.org/10.1007/978-3-319-73156-8_1  

[44] Sisk, D. (2009). Myth 13: The regular classroom teacher can “go it alone”. Gifted Child 
Quarterly, 53(4), 269-271. https://doi.org/10.1177/0016986209346939  

[45] Sriraman, B., & Haavold, P. (2017). Creativity and giftedness in mathematics education: A 
pragmatic view. In J. Cai (Ed.), First compendium for research in mathematics education. 
Reston: National Council of Teachers of Mathematics. 

[46] Tomlinson, C. A. (2014). The differentiated classroom: Responding to the needs of all 
learners. Alexandria, VA: Association for Supervision and Curriculum Development. 

[47] Tomlinson, C. A. (2016). The differentiated classroom: Responding to the needs of all 
learners. Alexandria, VA: Pearson education. 

[48] VanTassel-Baska, J., & Little, C. A. (Eds.). (2003). Content based curriculum for gifted 
learners. Waco, TX: Prufrock Press. 

[49] VanTassel-Baska, J., & Stambaugh, T. (2005). Challenges and possibilities for serving gifted 
learners in the regular classroom. Theory into Practice, 44(3), 211-217. 
https://doi.org/10.1207/s15430421tip4403_5  

[50] Yazgan-Sağ, G. (2019). A theoretical view to mathematical giftedness. Milli Eğitim Dergisi, 
48(221), 159–174.  

[51] Yazgan-Sağ, G. (2020). Possible interactions with mathematically gifted students: Views of 
prospective teachers. Research in Pedagogy, 10(2), 121–132.  

[52] Yazgan-Sağ, G. (2022). Views on mathematical giftedness and characteristics of 
mathematically gifted students: The case of prospective primary mathematics teachers. 
Mathematics Teaching-Research Journal Online, 14(5), 128-140. 
https://eric.ed.gov/?id=EJ1382367  

 

 

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://library.oapen.org/bitstream/handle/20.500.12657/27730/1/1002275.pdf
https://doi.org/10.1007/978-3-319-73156-8_1
https://doi.org/10.1177/0016986209346939
https://doi.org/10.1207/s15430421tip4403_5
https://eric.ed.gov/?id=EJ1382367

