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Abstract 

 

Training human resources to be creative and innovate in the UAE had become a 

significant matter recently to stay within the stage of progressing towards a more 

dependable economy rather than oil. Gifted and talented individuals are the country's 

main resources, and way to progress. This study, therefore, aims to explore the impact 

of an enrichment program on improving UAE high school gifted students’ creative 

problem-solving skills. The sample included 78 gifted students from Abu Dhabi 

government schools. The students were grouped randomly into a control group (27 

students), and an experimental group (30 students) who were exposed to a five-week 

enrichment program through which they practiced various strategies including 

SCAMPER strategy. To answer the research questions, two instruments were used 

including Problem-Solving Questionnaire (PSQ) and SCAMPER test.  Pre and post-

tests were analyzed using independent samples T-test to examine the effect of the 

enrichment program on the participants’ level of awareness of problem solving skills 

and on their creative problem-solving skills. Findings of this study indicated that the 

enrichment program produced significant improvements in high school gifted 

students’ creative problem-solving skills. Additionally, the awareness level of the 

experimental group in the problem-solving steps is significantly higher after the 

program. School administrators and teachers should consider using the direct 

instruction and SCAMPER strategies to enhance their students ‘creative problem-

solving skills.  

 

Keywords: Creativity, problem solving, enrichment program, UAE, gifted high school 

students, SCAMPER strategy. 
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Title and Abstract (in Arabic) 

 

المدارس طلبة لدى الإبداعية المشكلات حل مهارة تحسين على الإثراء برنامج تأثير 

 المتحدة  العربية الإمارات  دولة في  الثانوية

 ص الملخ

 

أصبح تدريب الموارد البشرية على الإبداع والابتكار في دولة الإمارات العربية المتحدة أمرًا مهمًا  

للبقاء في مرحلة التقدم نحو اقتصاد يمكن الاعتماد عليه أكثر من النفط. الموهوبون هم الموارد 

امج الإثراء على  الرئيسة للبلاد ووسيلة للتقدم. لذلك، تهدف هذه الدراسة إلى اكتشاف تأثير برن

العربية  الإمارات  دولة  الثانوية في  المدارس  لدى طلبة  الإبداعية  المشكلات  تحسين مهارة حل 

طالباً موهوباً من مدارس حكومية في إمارة أبو ظبي. تم تجميع    78المتحدة. شملت العينة على  

  30يبية )طالبًا(، ومجموعة تجر  27الطلاب بشكل عشوائي في مجموعتين: مجموعة ضابطة )

طالبًا( تعرضوا لبرنامج إثرائي لمدة خمسة أسابيع حيث مارسوا من خلالها استراتيجيات مختلفة  

استبيان حل  بما في ذلك استراتيجية سكامبر، للإجابة على أسئلة البحث، تم استخدام أداتين وهما  

عي  باستخدام  والبعدي  القبلي  الاختبارين  تحليل  تم  سكامبر،  واختبار  من  المشكلات  مستقلة  نات 

حل   Tاختبار   بمهارة  المشاركين  وعي  مستوى  على  الإثرائي  البرنامج  تأثير  مدى  لمعرفة   ،

المشكلات الإبداعية . أشارت نتائج هذه الدراسة إلى تأثير إيجابي على مستوى وعي الطلبة بحل 

ي، بالإضافة إلى  المشكلات الإبداعية لدى الطلبة الموهوبين في المدارس الثانوية في إمارة أبو ظب

في  الضابطة  المجموعة  من  أكبر  البرنامج  بعد  التجريبية  المجموعة  وعي  مستوى  كان  ذلك، 

سكامبر  استراتيجية  استخدام  والمعلمين  المدارس  مديري  على  يجب  المشكلة.  حل  خطوات 

 بطريقة إبداعية لدى طلابهم.    واستراتيجية التعليم المباشر لتحسين مهارة حل المشكلات 

البرامج الإثرائية،    ،حل المشكلات   ،الإبداع- :   مفاهيم البحث الرئيسة:  مفاهيم البحث الرئيسية 

 الطلبة الموهوبين للحلقة الثالثة، استراتيجية سكامبر  الإمارات،
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Chapter 1: Introduction 

 

1.1 Overview 

This study aimed to explore the impact of an enrichment program on improving United 

Arab Emirates (UAE) high school gifted students’ creative problem-solving skills. 

This was achieved by implementing a specific enrichment program and activities. The 

students were exposed to a five-week enrichment program through which they 

practiced various strategies including SCAMPER - which stands for ‘Substitute, 

Combine, Adapt, Modify, Put to another use, Eliminate, Reverse’ – (Tan et al., 2020) 

with the aim of enhancing creative problem-solving skills. This introductory chapter 

consists of a description of the research topic’s background, statement of problem, 

purpose of the study, research questions, significance of the study, definitions of 

terms, and the study’s limitations.  

1.2 Statement of the Problem 

To maintain its position amongst progressive countries, the UAE is moving to a future 

that considers creativity and innovation as a novel, more dependable economy than 

reliance on oil. The need to globally compete as an innovation-based economy has 

raised the nation’s cognizance of the significance of human resources and, 

specifically, highly competent persons’ creativity and innovativeness. Gifted and 

talented individuals are the country's main resources, investments, and the way to 

progress. Accordingly, this mission requires the UAE to establish a system that can 

provide a thoughtful, constant support for gifted and talented individuals. This system 

should enhance the country’s transition from being an oil-based economy to investing 

in human resources – especially in the skills of gifted and talented individuals. This 
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necessitates adopting a sustainable approach that stimulates the highly-creative 

productivity of those gifted and talented people. The way to accomplish success, as 

typical, starts from pervading and inspiring education (Gaad et al., 2006). Generally, 

the extent of societal interest in the gifted is eventually reflected in the level of 

innovations in society - that is, in its economic prosperity. Innovation is hence strongly 

related to giftedness, and giftedness is closely related to economy and public policy. 

Therefore, developing gifted students should be among the top priorities of any 

government’s agenda (Shavinina, 2009). 

Regarding the definition of the term ‘gifted’, there is no one universally-agreed 

definition. For instance, the term ‘gifted’ is defined by Renzulli (2003) as those who 

demonstrate above-average ability, creativity, and task commitment. Gagné indicated 

that students’ gifts are moved into talents through a developmental process. According 

to Gagné, ‘giftedness’ refers to students’ outstanding natural abilities, that are called 

aptitudes, in a minimum of one ability domain to a degree that puts an individual at 

least among the top 10% of age peers; while being ‘talented’ refers to the outstanding 

mastery of gradually-improved abilities, called competencies (knowledge and skills). 

(Gagné’s Differentiated Model of Giftedness and Talent, 2011). 

According to Knowledge and Human Development Authority et al. (2015) the term 

‘gifted’ refers to students who have high abilities in intellectual, creative, social, and 

academic domains (e.g. Arabic, English, Science and Mathematics) and ‘talented’ 

means students who have special abilities in one or more fields of human activity that 

place a student in the top 10% of age peers in that field. In this research, similar to the 

definition by Knowledge and Human Development Authority et al. (2005) the term 

‘gifted children’ indicates those who can demonstrate high abilities in intellectual, 
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creative, social, and/or academic domains and ‘talented’ are those students who have 

a special ability in one or more fields of human activity.  

To identify gifted students in Abu Dhabi schools, there are some criteria that include 

nomination (by parent, teacher, peer, self); ability screener tests (WISC or BETA); 

achievement tests (e.g., EMSA); students’ performance (e.g. classroom grades); and 

authentic product of students’ work (e.g. creative projects, real-world applications).  

Accordingly, gifted students must have three out of five criteria to be indicated as a 

gifted student (Knowledge and Human Development Authority et al., 2015). 

In the same vein, the Ministry of Education (MOE) considers gifted and talented 

students to be those showing outstanding ability, or a great deal of willingness, in one 

or more areas of intelligence, creativity, or academic achievement or special talents 

and abilities such as oratory, poetry, drawing, handicrafts, sports or drama. (Emirates 

Center for Strategic Studies and Research, 2016).  

Kim et al. (2010) indicated that there are many reasons to offer special and unique 

programs for gifted and talented students because these students have different 

learning needs and they always need help to improve their potential and promote their 

capabilities in schools. On the other hand, school programs fail to meet gifted students’ 

needs, and the rate of change in schools, and innovative efforts on their behalf, remains 

slow for gifted students compared to their peers. According to Kim et al. (2010) and 

Renzulli (2003), learning needs of gifted students are not met, and the average 

percentage of change toward providing appropriate materials in schools is still behind 

the needs of the intellectual levels of gifted and talented students. For that reason they 

need special enrichment programs (Uçar et al., 2017).  
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1.2.1 Giftedness and Education 

Gifted and talented students must be given special care and be provided with advanced 

expertise to develop their abilities and skills which are necessary to build the future. 

Gifted and talented education gives those students a chance to cultivate a society’s 

most intellectually-promising students to realize their creative capacity and their value 

as human capital. There are many strategies and recommendations associated with 

gifted students’ education. According to the exploration in the related literature, 

teaching tactics that maintain problem-solving skills, creative and critical thinking 

skills, and improve achievement are the essential elements of gifted students’ 

education. Leaving gifted students without special care will increase the probability 

of losing their giftedness, whereas, when their high abilities are seriously considered, 

they will be very effective people (Cutts & Moseley, 2001; Çapan, 2010; Hedricks, 

2009; Johnsen & Ryser, 1996; Rotigel & Fello, 2004; Yoon, 2009). To ensure that 

gifted students have justice in education, they should receive an appropriate and high-

quality education that challenges their  abilities and potential. Therefore, to meet gifted 

and talented students’ needs, the UAE has an initiative called “School for All” 

(AlGhawi, 2017). This initiative considers the learning needs for all students including 

low achievers, medium and gifted students. This initiative is closely related to the six 

goals in the MOE strategy 2010–2020 (AlGhawi, 2016). The main goal of the 

initiative is to enhance the principle of equity for all students in respect to providing 

educational opportunities, fulfilling gifted students’ needs according to the strategic 

plan of the MOE. 

Teaching instructions for gifted and talented students in the UAE were introduced in 

the year 2000 when the MOE started offering gifted education programs at  school. To 
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date, there are no laws that state specifically to provide services for students identified 

as gifted and talented in the UAE (AlGhawi, 2017).  

Scholars have indicated that the curriculum for gifted learners should be differentiated. 

For example, VanTassel-Baska et al. (1994) clarified that there are several reasons to 

recognize why gifted students are in need of a differentiated curriculum.  Usually, 

gifted students necessitate provision of a special education program adapted to their 

learning requirements because they typically fail to develop their potential and have 

their capabilities nurtured in general education classrooms due to regular school 

programs failing to meet their needs. The pace of change in school and innovation 

efforts are regarded to be slow for gifted learners when compared to others. There is 

a mismatch between the academic needs of gifted students and the pace and depth of 

the curriculum and instructional program. Moreover, the performance of gifted or 

talented students is so exceptional or advanced that they require special provisions to 

meet their educational needs in general education classrooms with support from 

special education teachers and resource room teachers (Brearly, 2019). Brearly (2019) 

also indicated that providing gifted and talented students with enrichment programs 

could be very beneficial because enrichment programs can give students a chance to 

try new things and explore various domains to improve their interests outside the 

classroom. Additionally, enrichment programs could help gifted and talented students 

to improve their thinking toward learning, learning in their own time, extending their 

mind and acquiring the important skills that will assist them in their academic and 

professional jobs (Brearly, 2019). 

The MOE in the UAE provides various services to gifted and talented students such 

as enrichment programs. These programs take account of the various interests and 



       6 

 

needs of students of all cycles, and it achieves their wishes and goals. These programs 

are related to the culture and values of the UAE. Additional services include assigning 

students individual projects and studies, specialized educational tours, attending 

lectures, debates, educational seminars, participating in educational competitions, 

providing students with programs to solve problems, programs of leadership, 

communication and computer skills, and other such enrichment programs (The 

Ministry of Education Organizes Various Enrichment Programs, 2017). The common 

practice in UAE schools to accommodate the educational and developmental needs of 

gifted and talented students is the use of acceleration, enrichment programs and 

grouping activities (Obaidli, 2006). Acceleration occurs when students move through 

the traditional curriculum at faster rates than is typical. Enrichment is any type of 

learning or activity which is outside the core of the learning which most students 

undertake. It is additional to the established curriculum.  Examples of the enrichment 

programs in UAE government schools include offering programs that focus on 

thinking skills including critical, creative and problem-solving skills. Also, gifted and 

talented students may go to summer camps to enrich their skills and gain some unique 

skills. There are some programs that focus on specific strategies such as scientific 

research and modeling.  

Creativity is an important skill to develop gifted and talented students’ ability to learn 

new scientific knowledge. According to Gray (2016), there are many reasons to teach 

creativity to students such as stimulating thinking, supporting original thinking, 

encouraging students to be motivated, changing the curriculum to be more creative, 

teaching problem-solving methods and producing new and creative and unique ideas. 

Problem-solving strategies is one of the most effective ways to teach gifted and 

talented students: it is different to other strategies as it allows them to think and 
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imagine - which makes the student consider issues and problems, and future solutions 

for them (Guido, 2016). In addition to that, teaching gifted and talented students 

problem-solving abilities helps these students to increase their memorization and 

retention abilities, allowing students to discuss their ideas and challenge each other in 

constructive ways, and it leads to development of transferable skills as students can 

transfer what they learn through problem-solving strategies to their peers and enhance 

their interpersonal skills and teamwork abilities including working with others who 

have the same abilities and interests (Guido, 2016)  . 

1.2.2 Giftedness and Creative Problem Solving 

Gifted students have problem-solving abilities which make them different from their 

peers (Uçar et al., 2017). Offering enrichment programs including problem-solving is 

very important for gifted and talented students. If a school does not offer this kind of 

program for gifted and talented students, they will have some disadvantages that affect 

their levels. Therefore, schools need to include enrichment activities for them. In the 

case that gifted and talented students do not receive enrichment activities or programs, 

they may face some problems including negative self-concept, struggling in general 

education, getting bored quickly and having trouble focusing. They quickly lose 

interest because they are not challenged or motivated.  Therefore, rather than losing 

these gifted individuals, and their learning environments, the situation should be well-

prepared (Çapan, 2010). Based on the related literature, the best strategies to deal with 

gifted and talented students are those which support problem-solving skills, and 

critical and creative thinking skills (Ya, 2019). That is why strategies are very 

important and useful, especially when educators want to plan the teaching program 

and rules for gifted students (Ya, 2019). Gifted and talented students are special in 
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their learning, as stated by Slavin (2018), who points out that the aims of teaching 

problem-solving strategies systematically is to raise the level of advanced thinking, 

generate the concept of understanding, and help students to apply the concept and 

principles to any problems. Also, problem-solving strategies have many benefits such 

as helping students in transferring information and building knowledge, increasing the 

skills of thinking, generating the concept of understanding and assisting students to 

apply the concept and principles to any problem (Pratiwi et al., 2018).   

Bingham (1958) defines problem-solving practice as spending efforts to deal with 

difficulties to achieve a particular aim. Likewise, Wilson (2000) defined problem-

solving as a way in which the student obtains a solution by carrying out a distinguished 

plan through using thinking, and reasoning during this process. Correspondingly, 

Heppner and Krauskopf (1987) defined problem-solving as a procedure to develop 

ways to defeat troubles during accomplishing a specific goal. Along with Toluk and 

Olkun (2001), problem-solving skills refers to the ability of students solving the 

problem in the specific situations according to their experience and knowledge. 

Students apply their own imagination, creativeness, and knowledge during problem-

solving processes (Çakıroğlu et al., 2011).  

According to the studies of AlDhaimat et al. (2020) problem solving is found to be a 

good method for improving gifted students’ abilities to understand the problem and 

solve it in creative ways. Moreover, this kind of program leads to gifted students 

having more self-learning, improving ways of thinking, enhancing their motivation 

and positive attitudes towards learning, increasing effectiveness, dealing with 

technology; and to creating more interesting environments in learning, and achieving 
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continuous learning.  For example, thinking outside the box is very effective for all 

students including gifted students.  

1.2.3 Impact of Enrichment Programs 

There are many advantages of giving enrichment programs to gifted and talented 

students. It allows them to follow their study, have more understanding of the 

materials, and improve their information in the subject matter (AlDhaimat et al., 

2020). Ceylan (2020) examined the effect of the waste management themed summer 

program on gifted students’ environmental attitude, creative thinking skills and critical 

thinking dispositions. In his research, the participants were 29 gifted students from 

grade five. The aims of the study were to examine the impact of the summer program 

prepared with the theme of waste management on the environmental attitudes, creative 

thinking skills and on the critical thinking dispositions of fifth grade-gifted students. 

The researcher used a pre-posttest. Finding of this study indicated that the summer 

programs offered for gifted students outside the school environment provide good 

attitudes and cognitive improvement of gifted/talented students. 

Comparing the experimental and control groups, Cetinkaya et al. (2015) found out that 

gifted students of the experimental group who were using creative thinking skills had 

higher scores in some dimensions - such as creativity, problem solving and self-

efficacy - than the control group students. Additionally, several studies (e.g. Reis & 

Renzulli, 2010; Kashani-Vahid et al., 2017) revealed that problem-solving is a good 

method for improving gifted and talented students’ abilities to identify the problem 

and solve it in a creative way. Also, this kind of program leads gifted students to have 

more self-learning, improve their ways of thinking, promote their motivation level, 

and increase their positive attitudes towards learning.  
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There are several studies that investigated the impact of an enrichment program on 

gifted learners (e.g., Christensen et al., 2015), but to date in the UAE, to the knowledge 

of the researcher, no study has been found that investigated the impact of an 

enrichment program on UAE gifted high school students’ creative problem-solving 

skills. In order to fulfill UAE gifted high school students’ potential in thinking skills, 

the major objective of this study is to examine the implementation of an enrichment 

program on UAE gifted high school students’ creative problem-solving skills. 

1.3 Statement of the Problem 

Gifted and talented students may have many problems that make them bored both 

inside and outside school including environmental, social, emotional, and educational 

problems (Heylighen, 2019).  For example, academically-gifted students face 

difficulty with the regular class curriculum because they are cognitively ahead 

compared to their same-age peers.  Additionally, gifted learners may experience other 

emotional problems like perfectionism and mastery drive which is one characteristic 

seen in gifted students which makes them want to be perfect in all school activities 

that include their needs and interests which leads them to complicated, stress-related 

behavioral issues that are a challenge for all to solve (Hertzog & Beltchenko, 2007).  

Therefore, gifted, and talented students need special enrichment programs to reach 

their full potential. Additionally, if gifted and talented students do not receive 

enrichment activities or programs, they may face some problems including negative 

self-concept, struggling in general education, getting bored quickly and having trouble 

focusing in school (Heylighen, 2019). Ultimately, they can lose interest because they 

are not challenged or motivated.  
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Gifted and talented students need to be taught creatively and challenged with a 

problem-solving program. A number of scholars in gifted education (Cetinkaya et al., 

2015; Maker, 2020; VanTassel-Baska, 2020; Renzulli, 2020) reported that the effect 

of enrichment creative and/or problem-solving programs was effective in developing 

gifted students’ creative problem-solving skills. Additionally, these scholars 

emphasized that creative thinking practiced while solving problems can definitely 

promote gifted students’ problem-solving skills and self-efficacy (Cetinkaya et al., 

2015).  

Gifted and talented students have a lack of problem-solving skills and they need more 

attention to acquire these skills and to use them in their real life. Teaching gifted and 

talented students problem-solving skills in explicit ways is also very effective. In 

addition to that, gifted and talented students lack higher-order thinking skills and the 

school needs to teach them directly (Nugroho et al., 2020). 

Very little research has been conducted on the education of gifted students in the 

Arabian Gulf region, particularly in the UAE. A few research studies were found in 

the UAE including studies on gifted education in the United Arab Emirates (AlGhawi, 

2016, 2017); dual exceptionality (Efthymiou & Elhoweris, 2015); teachers’ 

perceptions of gifted students (Jarrah & AlMarashdi, 2019); effect of the label 

“giftedness” on United Arab Emirates pre-service teachers (Elhoweris, 2014), and 

gifted education in the Middle East (David, 2018).  However, to date in the UAE, no 

study has been found that investigated the impact of an enrichment program on UAE 

gifted high school students’ creative problem-solving skills. Therefore, the major 

objective of this study was to examine the implementation of an enrichment program 

on UAE gifted high school students’ creative problem-solving skills.  
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1.4 The Purpose of the Study 

Given the scarcity of literature on enrichment programs in teaching gifted and talented 

students in the UAE context, this study aimed to explore the impact of implementing 

a five-week enrichment program on improving gifted and talented students’ creative 

problem-solving skills. Additionally, this study intended to find whether there is any 

statistical differences between the pre and posttest after carrying out the enrichment 

program. Furthermore, the current study intends to reveal the gain made, if any, by the 

students after having the enrichment program in respect to creative problem-solving 

skills.  

1.5 Research Questions 

1. Are there any statistical differences between the experimental group (which 

received the enrichment program) and the control group (which did not receive 

the enrichment program) in the SCAMPER post-test?  

2. Does the enrichment program significantly improve the creative problem-

solving skills of UAE gifted high school students? 

3. Are there any statistically-significant differences between the control group’s 

(which did not receive the enrichment program) and the experimental group’s 

(which received the enrichment program) awareness of problem-solving steps 

before and after the implementation of the enrichment program? 

4. Does the enrichment program significantly improve the awareness of problem-

solving steps of UAE gifted high school students? 
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1.6 Significance of the Study 

The results of this study will be of significant benefit for many reasons. Despite the 

fact that several studies were conducted in the Gulf region and, specifically, in the 

UAE - and their focus was on gifted and talented students - none of them targeted 

exploring the impact of an enrichment program on UAE students’ creative problem-

solving skills at the high school level. Therefore, the results of this study will add to 

the literature on investigations about gifted and talented students’ creative problem-

solving skills. The positive results of implementing an enrichment instructional 

program will draw stakeholders’ attention to the fact that gifted and talented students 

need to be supported with special enrichment programs in various skills which enable 

them to reach their potentials. Therefore, those students’ care must not be left to chance 

without a particular plan, and it is better to be directed and guided by laws that ensure 

the government’s investment in their gifts. In addition to that, interested teachers will 

find this study as a clear and easy resource that may help them to enrich their gifted 

students’ creative problem-solving abilities. 

1.7 Limitations of the Study 

This study attempts to explore the impact of an enrichment program on improving 

UAE high school gifted students’ creative problem-solving skills. To realize the 

purpose of the study, the researcher selected the sample conveniently and purposively 

and mainly based on their availability. This may lead to limiting the ability to 

generalize the study results because the study was only applied to 30 tenth grader 

female students (participants in the experimental group) in one government school. 

Furthermore, the number of the sample is considered to be small, especially in relation 

to conducting quantitative studies – a larger sample size may more-strongly support 
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the reliability of the results. Additionally, the enrichment program was carried out 

within a short time frame of five-weeks which may also limit the depth of 

understanding of the impact of this program. 

1.8 Definitions of Terms 

Creativity: Creativity is being able to exceed traditional methods of thinking or acting, 

and to improve new and original ideas, methods, or objects. Creativity is a skill that 

leads the person to understand the world and connect their observations to existing 

knowledge and information. It has specific characteristics such as flexibility, fluency, 

and elaboration. (Moor, 2019). 

Creative Problem Solving: Creative Problem Solving, or CPS, means using of 

innovation and imagination to explore or find solutions to problems.  It is a way to 

challenges students to think outside the box beyond the traditional thinking (Cummins, 

2020).  

Enrichment Programs for Gifted and Talented Students: The term ‘Enrichment’ 

“refers to richer and more varied educational experiences, a curriculum that is 

modified to provide greater depth and breadth than is generally provided” (Davis & 

Rimm, 2004, p.120).  

Gifted and Talented Students: Gagné (2004) defines gifted students as those who have 

high levels of intrinsic aptitude, in the least at a domain of human ability, that puts 

them among the top 10% of their peers of the same age—even though their high 

potential is not yet being developed in the form of high performance. Contrastingly, 

talented students are those who have abilities that have already been converted into 

accomplishments, and who are already performing at a level that locates them among 
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the top 10% of their age peers. Therefore, gifts are innate abilities while talents are 

skills developed in a systematic way. 

Problem Solving: Wilson (2000) defines problem solving as “the process by which a 

student arrives at a solution to a problem. Integral to this are students’ thinking, 

planning, reasoning, and executing of the plan as they progress from the initial 

problem state to the fulfillment of their goal”. Additionally, Bingham (1958) indicated 

that in the problem-solving process some common steps are frequently practiced: 

problem identification, problem clarification, collection and organization of data, 

possible solutions determination, and evaluation of solutions. 
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Chapter 2: Review of the Literature 

 

The main purpose of this chapter is to review studies that tackled the importance and 

impact of enrichment units on gifted students’ creative problem-solving skills.  This 

chapter is divided into five main sections including the theoretical framework about 

Gagné’s theory, definition of giftedness, major characteristics of gifted students, types 

of enrichment programs and their impacts on improving gifted and talented students’ 

creative problem-solving abilities; and summary of the literature review.  

2.1 Theoretical Framework 

There are many theoretical conceptions of giftedness. Francoys Gagné is one of the 

most prominent scholars who defines giftedness. Gagné is a French Canadian scholar 

who proposed a theory of talent development called the Differentiated Model of 

Giftedness and Talent (DMGT) (Gagné, 2004) . This theory proposes a clear 

distinction between the two most basic concepts in the field of gifted education. The 

two basic concepts include giftedness and talented. Giftedness refers to outstanding 

natural abilities, called aptitudes, in at least one ability domain, to a degree that places 

an individual at least among the top 10% of age peers. Talent shows the outstanding 

mastery of gradually-developed abilities, - called competencies - (knowledge and 

skills), in at least one field of people’s daily activity to a degree that places an 

individual at least among the top 10% of age peers who are or have been effective in 

that field. According to Gagné, giftedness is a top natural ability whereas a talent is an 

ability or skill that has been improved especially well. From this situation, a talent is 

a gift, but a gift does not automatically mean a talent. 
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Gagné believes that a student starts with gifts and has the chance to improve talents 

through a variety of different “catalysts.” These catalysts contain interpersonal factors 

like maturity, motivation, interests, chance, and environmental factors like family and 

school. According to Gagné, a student may be born gifted, but if these gifts are not 

appropriately cultivated, they will not develop into fully-formed talents. For example, 

a student who is gifted in art but did not receive any training: these gifts will not be 

realized and, potentially, not even noticed at all. Gagné also said that a student who 

may be talented at age 10 may not continue to be talented at age 20 if their performance 

is no longer superior. That means according to the age factors, the student may become 

talented in a period of time according to their peers in that age, but after period of time, 

this talent may disappear because of performance relative to one’s peers or 

expectations. (Gagné, 2004); Gagné’s Differentiated Model of Giftedness and Talent, 

2011) 

Gagné’s (2004) model officially acknowledges the effect on natural abilities and 

catalysts: not all students have enough access to, or the ability to participate in, 

intervention and strategies.  Also, some gifted students may require different forms of 

intervention from intrapersonal and environmental catalysts to be able to fully achieve 

their potential. In this model, natural abilities, or aptitudes, act as the “base line” or 

the essential elements of talents. It follows from this that talent necessarily implies the 

presence of well-above-average natural abilities; one cannot be talented without first 

being gifted. The opposite is not true, however. It is possible for well-above-average 

natural abilities to remain simply as gifts, and not to be transferred into talents, as is 

evidenced by the well-known phenomenon of academic underachievement among 

intellectually-gifted students. The process of talent development proves itself when 
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the students engage in methodical learning and practicing in school activities (Gagné, 

2004).  

Gagné (2008) indicates that talent development should be based on features, proposing 

that, if gifted programs followed Gagné’s theoretical model (DMGT), academic 

training would be much more principled. Although these ideas seem suitable for the 

development of gifted programs, the DMGT model is partial towards the individual, 

based on assumptions that gifts and talents are possessed or gained or by individuals. 

There are four components that are related to the DMGT theory including Gifted, 

Intrapersonal, Developmental Process and Environment (G, I, D, E)). Let us start to 

talk about giftedness and how it is related in this theory. The gifted component is 

divided into six categories including: mental intellectual (GI), creative (GC), social 

(GS), perceptual (GP), physical abilities (GP) and muscular (GM) abilities. According 

to this theory, the student could start from a gifted point, meaning each student will 

have their natural abilities or aptitudes and they will be improved within a period of 

time. Also, Gagné model has other components, which include Intrapersonal, 

Development Process and Environment. These components affect gifted students and 

lead them to become talented. For example, the environment is a very important factor 

that may affect a gifted child. So, preparing a good environment with all the resources 

for a gifted child may affect him to become a talented child. In the Gagné model, the 

activities such as drawing or playing sports have a program which needs content and 

a good environment. Also, the activities may include be independent study, or take 

place within a formal organization like school. The third and fourth components are I 

and E which are called Intrapersonal and Environment.  
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The Environment component includes three factors which are environment milieu 

(EM), environment individuals (EI) and environment talents (ET). The first one is 

called ‘milieu’, and it is related to the climate of the environment, and how this will 

be different from one child to another. It is also includes environment diversity: for 

example, a gifted child who is born in a rural area is different to a gifted child who is 

born in an urban area. In addition to that, it also includes social and economic issues. 

The second one is called ‘individuals’ and it is related to the relationship between the 

gifted child and other members such as parents, teachers, peers, and mentors. The third 

one is called ‘provisions’. It means all rules and regulations that are related to the 

gifted child program; it is related also to the curriculum, pedagogy and whether the 

students are put in an acceleration or enrichment program. The final catalyst is called 

‘intrapersonal’. Intrapersonal includes three sub-components: awareness (IW), 

motivation (IM), and volition (IV). It is very important for a gifted child to know about 

their weaknesses and strengths for it plays a significant role in the planning of talented 

developmental activities. The term ‘motivation’ refers to leading a gifted child to reach 

their goals and assist with their needs and values. Also, it leads them to determine their 

interests and potential. Talent emergence results from a complex relationship between 

the four causal components, a relationship that is unique to each individual. That 

means each gifted child may need a chance and the four components to reach their 

potential into the talented stage. It is related to the gifted child’s life and environment. 

(Gagné, 2008). See Figure 1. 
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Figure 1: Gagné’s DMGT Theory 

 

As Gagné’s theory highlights, gifted students need different forms of intervention 

programs to be able to fully achieve their potential. Therefore, this study aims to 

develop UAE grade 10 gifted students’ creative problem-solving skills by directly 

teaching them creative problem-solving skills. 

2.2 Literature Review 

2.2.1 Definition and Characteristics of Gifted Students 

It is so hard to explain about gifted education because it is compounded by problems 

with the definition. Giftedness itself has neither a narrow definition nor a single 

agreement as to its meaning. In addition to that, it is hard to agree on the definitions 

of intelligence, creativity and talent which are the components of giftedness, so it is 

not predictable to be able to agree on a definition of giftedness itself (Cramond, 2004). 

Identifying gifted and talented students has become a subject of great interest for 

 Adapted from Gagné DMGT 2.0 (2009) 
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researchers, educators, administrators, and teachers. However, it is also an important 

issue because there is still no agreement on which factors must be considered to 

determine giftedness (Boran et al., 2015).   

There are two types of definitions that are related to define gifted and talented students: 

unidimensional like Binet and Terman, and multidimensional like Gardner, Renzulli 

etc. (Manning, 2006). According to Binet, giftedness is defined as achieving high in 

IQ tests. Intelligence means a mental process that includes some kinds of activities. 

Mcclain and Pfeiffer (2012) said that giftedness is marked by efficient problem-

solving, critical thinking, and effective abstract reasoning. On the other hand, there 

are some researchers that use more than one characteristic to define gifted students. 

For instance, Gardner suggests that there are eight types of intelligence and has also 

suggested the possible addition of a ninth known as existentialist intelligence (Cherry, 

2018). 

Calero et al. (2011) and Mcclain & Pfeiffer (2012) consider gifted and talented 

students as those who demonstrate a higher level of attaining significant achievements 

in culturally-valued domains. These authors consider a student’s intellectual abilities, 

while also presenting the relatedness of certain personality traits and the role of 

stimulating social environments that can effectively favor an individual’s learning in 

specific fields. 

Other experts in the gifted field, such as Renzulli (2003) suggest that gifted behavior 

reflects an interaction among three basic clusters of human qualities. These clusters 

include the general and/or the specific ability of above-average ability (however it is 

not important that it be high); high levels of task commitment motivation; and high 

levels of creativity. He shows that gifted students are those that have or are able to 
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develop these compound groups of qualities and apply them to any potentially-

valuable area of human performance.  

Abraham Tannenbaum proposes a comprehensive definition of giftedness. His star 

model shows that gifted behavior is the culmination of five interacting factors: (1) 

superior general intellect, (2) distinctive special abilities, (3) specific personality 

attributes such as independence, intrinsic motivation, and flexibility, (4) a challenging 

and supportive environment, and (5) chance (Mcclain & Pfeiffer, 2012). 

In addition to that, there is research similar to Gagné’s focus on some factors that 

develop gifted into talented. Gagné ‘s DMGT describes three columns, with gifted and 

talented students, and catalysts that affect the developmental process, in the center. 

Gifted students move into talents through the developmental process. Gagné (2008) 

defines gifts as general and natural abilities, and talents as specific, more content-

bound, and systematically-developed abilities. (Gagné, 2008). 

In the UAE, there are also various definitions of giftedness. For example, as has been 

discussed earlier, the MOE defines giftedness as those showing outstanding ability, or 

a great deal of willingness, in one or more areas of intelligence, creativity, or academic 

achievement or special talents and abilities such as oratory, poetry, drawing, 

handicrafts, sports or drama.   

Hamdan Bin Rashid Al Maktoum Foundation defines gifted students as those who 

have extraordinary abilities and/or who are performing more distinctly than their peers 

in mental abilities and/or academic achievement and/or leadership, which the 

community appreciates (Emirates Center for Strategic Studies and Research. (2016), 

p. 77).  
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According to (Yassin et al., 2012) there are many common characteristics for gifted 

and talented students such as unusual alertness; the ability to generate thoughts 

together quickly; good memory; having too much vocabulary and complex sentence 

structure for age; advanced understanding of word, imagination and abstract ideas; 

enjoying solving problems - especially with numbers and puzzles; often being 

independent learners in  reading and writing skills; having deeper understanding, 

intense feelings, and emotions; being highly sensitive and thinking in abstract ways 

(Webb et al., 2007).  In addition to that, they have their unique characteristics such as 

perfectionism, emotional intensity, and insistence on logic which can make it difficult 

for gifted students to ‘fit in’ with peers (Lu & Li, 2017).    

The characteristics of gifted and talented students leads schools to care and put in place 

some specific programs for them. Also, researchers (e.g. Yassin et al., 2012) indicated 

that there are some special characteristics that make gifted and talented students 

unique and special. In the study of Yassin et al. in 2012, the researchers suggest that 

educators, including teachers, need to know and be aware of these variations, accept 

the differentiation between students and help to develop and improve students’ 

abilities.  

According to Yassin et al. (2012), there are two types of gifted students. The first type 

of student is musically and artistically inclined.  This shows that academically-talented 

students can also be very much inclined towards music, art and drama at the same 

time. The second type of academically-talented student shows behavioral 

characteristics as expected and typical of gifted students’ behavior: high in planning, 

motivation, learning, leadership, expressive language, and creativity.  
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2.2.2 Enrichment Program 

Gifted students face difficulty in being matched with an appropriate class because they 

are cognitively ahead and they are socially younger than their age peers, which can 

result in behavior problems. If students with giftedness in music or in any subject 

matter don’t receive any training for their talent, this may lead them to drop out school 

and have behavioral issues as reported by research (e.g. Hertzog & Beltchenko, 2007). 

According to Shoemaker (2016), there are some important reasons for gifted students 

to be bored in their classroom such as being under-challenged and disinterested. Gifted 

students need to be challenged. They need activities that will stimulate their brains and 

encourage them to go deeper into a subject. Therefore, gifted students need an 

enrichment program to meet their needs and care about their abilities. An enrichment 

program is any type of learning or activity which is outside the core of the learning 

which most students undertake (Council of Curriculum, Examinations and 

Assessment, 2006). It is more than the core curriculum. It is an extension too, not an 

alternative to the base of work being undertaken. In a well-planned and interesting 

classroom, it may already be available. It allows gifted and talented students to 

exchange ideas, thinking, and do creative projects in the classroom. Enrichment could 

involve a group of students working together. It may mean working in a different way 

from usual. It should enrich the base and widen it out (Council of Curriculum, 

Examinations and Assessment, 2006). Gifted students face difficulty in being matched 

to an appropriate class because they are cognitively ahead and they are socially 

younger than their age peers, which can result in behavior problems. Perfectionism 

and mastery drive - which is one characteristic of gifted students which makes them 

want to be perfect in all school activities that include their needs and interests - can 
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result in them exhibiting complicated, stress-related behavioral issues that are a 

challenge for all to solve.  Therefore, they need a special enrichment program to reach 

their goals. Gifted and talented students may have an educational problem in the 

school because they understand well, and very fast, compared to their peers.  There 

are many types of enrichment program that educators suggest all students take in their 

school such as school clubs, competitions, summer programs and after school 

enrichment programs. It is also recommended for students to have forms of problem-

solving and creativity sessions for gifted and talented students (Christine, 2019).  

There are many advantages of giving enrichment programs to gifted and talented 

students. It allows them to follow their study, have more understanding of the 

materials, and improve their information in the subject matter. This, in turn, will 

continue to improve their cognitive abilities, deepen their understanding of the public 

educational curricula and teach students to have self-dependence (AlDhaimat et al., 

2020).  

Other recent studies include the impact of enrichment programs including the positive 

effects of gifted enrichment programs. Such programs give gifted students the chance 

to create an amazing environment that promotes their learning needs. The enrichment 

program goals are to meet their needs and improve their creativity skills, and also to 

improve the quality of the students’ experiences (Tan et al., 2020).  

According to Ceylan (2020), the researcher did a summer enrichment program with a 

waste management theme for gifted students. The participants were 29 gifted students 

from grade five. The aims of the study were to know if the summer program prepared 

with the theme of waste management would have an impact on the environmental 

attitudes of fifth grade gifted students and, also, if the summer program prepared with 
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the theme of waste management would have an impact on the creative thinking skills 

of fifth grade gifted students; and, further, if the summer program prepared with the 

theme of waste management would have an impact on the critical thinking dispositions 

of fifth grade gifted students. The researcher used a pre - posttest. Their finding was 

that summer programs, which were done for gifted students outside the school 

environment, provide good attitudes and cognitive improvement of gifted/talented 

students. Also, it was it was shown that the enrichment program made a difference in 

posttest, on students’ attitudes, creative thinking and critical thinking skills (Ceylan, 

2020).   

Also, the School Enrichment Model (SEM) which was done by Sally M Reis and 

Pamela M Peter talked about the positive affect of the SEM for gifted students. The 

participants were from diverse populations including twice-exceptional and 

underachievers and gifted students. SEM includes many activities such as creative and 

critical thinking skills. Their finding was that SEM, in general, may help all students 

- including gifted students - and it was recommended to apply it widely so that it leads 

to positive results for academically-talented and highly able students. In addition to 

that, applying a schoolwide enrichment model gives chances for gifted students to be 

challenged, keep their points of strength and provides opportunities. (Reis & Peter, 

2020).  

There are two approaches to teach thinking skills, the implicit approach and the 

explicit approach. In a thinking program, the term direct or explicit instruction refers 

to the educational approach of giving direct instructions to students and that are 

structured and guided by teachers. In addition, it means that the teachers are the 

‘guidance’ in the instructional methods or are giving the rules in a manner that is 
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‘directed’ to the students (Lombardi, 2020). Explicit thinking method refers to 

something that is very clear and not ambiguous. It means giving the instructions direct 

to the students.  

Implicit thinking method often takes the opposite approach, including something that 

is understood, but not represented in a direct way, and always uses assumption. 

Explicit thinking is explained - implicit thinking skills are implied (An Explication on 

the Use of “Explicit” and “Implicit, 2019). Implicit instruction or method is 

represented in teaching where the teacher or educator does not give goals or 

explanations to the students, but presents the information or problem to the student 

and gives them the chance to make their own concept and create their own thinking - 

it is an indirect method of teaching. (Smith, 2017).  

The example of explicit thinking or using this method is giving instructions to students 

on how they record answers. In implementing the strategies in schools, it may include 

both implicit and explicit critical thinking activities in the lessons. Implicit activities 

are the questions that are very related and directed in any exercise and not separated 

from the ‘critical thinking’. Explicit thinking activities always give instruction directly 

to students to achieve the goals and effectiveness of reaching the outcomes. In 

implementing strategies in schools, both implicit and explicit critical thinking 

activities may be implemented in lessons. Implicit activities are the questions that are 

very related and directed in any exercise and not separated from the ‘critical thinking’. 

Explicit thinking activities always include more than one exercise and openly direct 

students to represent more and achieve the goals and effectiveness of reaching the 

outcomes.  Implicit critical thinking activities take more time than explicit ones. When 

a teacher encouraged thinking on language used in an error assessment session, for 
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example, the teacher gave a sentence to students saying "the student did a great job" 

and let the students provide their opinions and think about their peers’ work. In this 

scenario the students form their own hypothesis about their peers and sometimes the 

teacher faces the issue that the students did not understand the questions. Explicit 

critical thinking tasks show most in receptive skills lessons where students are having 

to examine the main comprehension of a text. An example of explicit critical thinking 

is asking students to evaluate or assess the main purpose of the given text. Explicit 

critical thinking is better than implicit because it gives a direct instruction to the 

students, which leads them to understand step-by-step, and guides them in their 

studies. (Lee, 2018). In fact, many educational psychologists argue that thinking skills 

are important aspects in education (Sternberg, 2015). Sun-Youn and Jiwon (2020) 

conducted research about giving instructions to students by a direct way which is the 

explicit approach. The aim of the study was to investigate the role of explicit writing 

instruction in a writing class from the perspective of a process-genre approach to 

teaching. The participants were 15 students who participated in this study. The results 

showed that the explicit instruction approach helped to improve students’ writing 

skills (Sun-Youn & Jiwon, 2020). 

2.2.3 Impact of Enrichment Programs on Enhancing Gifted Learners’ Creative 

and Problem-Solving Abilities 

Teaching problem-solving skills is very important for gifted and talented students. 

Problem-solving is defined as the processes and method that is used to get a best 

answer to an unknown problem, or in decision-making. Gifted students need to know 

about problem solving strategies. According to Uçar et al. (2017), the feature that 

differentiates a gifted student from their peer is problem-solving skills.  Also, Kim 

(2016) indicated that giftedness and effective problem-solving skills are positively 
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related to each other. However, gifted students lack higher-order thinking skills, 

therefore, school needs to teach them these skills directly.  

Problem-solving strategy is one of the most effective ways to teach gifted students. It 

is different than other strategies; it allows gifted students to think and imagine which 

makes the student consider issues and problems - and future solutions for them. 

According to Maker et al. (2015), the use of the Real Engagement in Active Problem 

Solving (REAPS) in the classroom among students can help gifted students to take 

part in activities and collaborated with their peers through experimenting with a series 

of steps in problem-solving.  

Creative Problem Solving (CPS) is a very important model in teaching and learning. 

Some researchers - "Mare van Hooijdonka, Tim Mainharda, Evelyn H. Kroesbergenb 

& Jan van Tartwijka, etc" said that educational and everyday life needs to produce 

creative problem solvers that understand everyday problems, generate multiple 

creative ideas and select the best creative ideas for the problem. In addition to that, 

CPS contains three important components including understanding the problem, 

suggesting and generating ideas and preparing to find the solution (Puccio et al., 2018). 

Creative instruction promotes creative thinking and problem-solving (Treffinger, 

2009) and it enhances motivation and collaboration between students. Creative 

thinking and problem-solving skills build on critical and creative thinking and go from 

the simplest way of thinking about ‘what if’ to engaging in real-life problem-solving. 

Problem-solving skills and creativity enhance students’ abilities to use both divergent 

and convergent thinking. As Reiter-Palmon (2018) said “Creativity is not only about 

generating ideas, it involves making changes and thinking outside the box”. Also, 

creative problem-solving involves focusing on the first ideas and examining and 
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changing them into new and unique ideas (Drapeau, 2014).  Creative problem-solving 

is not only related to brainstorming, it is a process or method that can assist students 

to define a problem and implement solutions within steps. 

According to Jeffrey Baumgartner creative ideas do not suddenly come from students. 

Students make many efforts and come up with conclusions by trying to solve a 

problem or achieve a special goal. For example, Albert Einstein’s theory did not come 

suddenly from his inspiration alone. It was the conclusion of a large amount of mind 

problem-solving trying to close a confliction between the laws of physics and the laws 

of electromagnetism (Baumgartner, 2010). 

The application of a future problem-solving program leads students to develop their 

creative performances (Henwood et al., 2015). The Future Problem-Solving Program 

(FPSP), which was examined by researchers in Saudi Arabia with gifted and talented 

students, led to some effective results including that gifted students had a curiosity to 

learn the creative thinking skills related to the FPSP. Findings of this study showed 

that this kind of program led gifted students to have more self-learning, improve ways 

of thinking, promote motivation and positive attitudes towards learning, increase 

effectiveness and dealing with technology and resulted in creating a more interesting 

learning environment in and achievement of continuous learning. This result suggests 

that educators may need to use problem-solving strategy and enrichment units to 

enhance gifted and talented students’ thinking skills (AlDhaimat et al., 2020). 

Different studies indicated that problem-solving training processes increases creative 

thinking by inducing active engagement in problem identification and construction 

(Reiter-Palmon & Robinson, 2009).  
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According to Smedsrud (2018), one of the most important and useful strategies to 

teach gifted and talented students is problem solving. In order to be able to solve the 

problem, gifted students may need to know about problem-solving steps and how to 

solve problems effectively. In addition to that, problem-solving strategy is effective 

for gifted students. It goes through many steps starting from defining the problem, 

using many resources, finding different solutions, choosing one of the best solutions. 

This study was very effective for gifted students because the researcher used online 

students’ feedback to know the students’ overview about problem-solving strategy 

that can raise their understanding of problem-solving strategies (Pratiwi et al., 2018). 

Creativity is not new to gifted students. They come to school with a life history of 

creativity, whether it is proved by using the internet or different extra activities. So, 

administrators and teachers need to encourage creativity in their schools. However, 

they do have to explore the methods by which they may increase creative activities in 

the mission of their educational institutions. (Livingston, 2010).  

Also, creative skills are required by many companies and institutions today, but 

teachers or gifted coordinators have a lack of knowledge about helping gifted students 

in their development and improving their abilities (Daly et al., 2016). Creativity is also 

important in improving problem-solving strategy and other cognitive abilities, and 

healthy social and emotional well-being (Forgeard & Elstein, 2014). The Creative 

Problem-Solving program was proven effective in some countries. Vahid and others 

said that the problem-solving program had an impact on gifted and talented students; 

they said that in their research, they used a creativity checklist in the posttest stage of 

the experimental group and found that creativity significantly increased compared to 
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students in the control group. And a creative interpersonal problem-solving program 

improved creative thinking in gifted high school students (Kashani-Vahid et al., 2017).   

Teaching creativity skills using SCAMPER is very important. This strategy was found 

to be effective according to research.  In a study that examined the effect of the 

SCAMPER program on creative thinking of gifted students at the King Abdullah 

Schools for Excellence (KASE) in Jordan, researchers indicated that the SCAMPER 

strategy is effective. The researcher used an experimental group and a control group. 

The participants numbered 21 in each group. The researcher used a Torrance Test of 

Creative Thinking (TTCT) to evaluate the students’ creative thinking. The results 

showed that there is a significant effect of the SCAMPER program on creative 

thinking as measured by TTCT which led to the conclusion of the effectiveness of 

using this strategy with gifted and talented students. Also, this research recommended 

educators create a thinking program and activities to enhance gifted students 

(Khawaldeh & Ali, 2016). 

In another Korean study which was about enrichment programs for nurturing 

creativity of the Korean Gifted, conducted by Kim et al. in 2004. The author 

mentioned that the goal of nurturing creativity was for the gifted who were expected 

to solve unprecedented problems in the future. Enrichment programs were very useful 

and related to the creative problem-solving ability which was identified as an ability 

to produce new and useful ideas or solutions through dynamic interactions 

between stimulation, knowledge, and skills. After the application of this program, they 

found that gifted students enjoyed the enrichment programs and wanted to continue to 

take part in the program if possible (Kim et al., 2004).  
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Other research took place in Turkey for gifted and talented students. The participants 

of this study were 13 gifted students from grade three and five. In this study, students 

were informed about the problem-solving steps and they were asked to do a project 

that include problems with their solutions.  After the intervention and presenting 

students’ creative projects, results of this study revealed that gifted students have more 

awareness in creative problem-solving strategy. The study suggests having some 

creative activities for gifted and talented students. Creative activities can enhance and 

improve the creativity with gifted students in many aspects of their lives (Karademir, 

2016). In addition to that, in a study that examined the impact of brainstorming in 

enhancing students’ creative thinking skills, the creative strategy that was used with 

the experimental group makes a significant improvement in the students’ creative 

thinking skills. The researcher suggested the use of this strategy in universities 

(AlKhatib, 2012).  

Another study took place in Sudan. This study examined the effectiveness of using 

both traditional approaches and problem-solving to improve writing skills for cycle 

three students. This study aimed to identify the effectiveness of using problem-solving 

strategies. The participants in this study were 92 male and female students from two 

schools. The study shows that before providing problem-solving strategy to the 

students, the students could not know the problem-solving steps. After applying the 

program, the students were able to know the steps. Also, this study affirms the 

effectiveness of problem-solving strategy in developing creative writing skills. 

Finally, the study recommended further studies and research on the problem-solving 

strategy and its role in education (Abdullah, 2019).  
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In addition to that, there is research (Birgili, 2015) that focuses on enhancing creativity 

and problem-based solving among gifted and talented students. It shows that there are 

some criteria to let students be inventors and think outside the box to solve their real-

life problems by creative thinking. Also, it was found that these skills - such as 

thinking skills and creativity - are very important to gifted and talented students and 

they are required for sustainability and continuing education (Birgili, 2015).  

2.3 Summary 

Literature (e.g. Tan et al., 2020) indicates that there are many advantages of 

enrichment programs such as allowing gifted students to follow their study, having 

more understanding of the materials, improving their information in the subject matter, 

improving their cognitive abilities, deepening their understanding of the public 

educational curricula and teaching students to have self-dependence, increasing their 

motivation and thinking skills. 

Caring about gifted students is very important. Gifted students are the future 

innovators: they will create new and unique ideas. Offering enrichment programs will 

give gifted students the opportunities to participate in country improvement and 

wealth. Also, gifted students could build the future according to life changes.  

Researchers have largely focused on enrichment programs and the effect of it in the 

gifted students’ progress (AlKhatib, 2012). The enrichment program which was 

covered in the literature review addressed what is found to be the positive impact of 

the program. Although several researchers in gifted education (e.g., Cetinkaya et al., 

2015; Maker, 2020; VanTassel-Baska, 2020; Renzulli, 2020) reported that the effect 

of enrichment creative and/or problem-solving programs was effective in developing 
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gifted students’ creative problem-solving skills, there is no known research that has 

examined the impact of the enrichment program for high school gifted students in the 

UAE. This study is an opportunity to fill the gap that exists today regarding what is 

the impact of the enrichment among grade 10 gifted students. The goal of this study 

was to examine the impact of an enrichment program on improving UAE high school 

gifted students’ creative problem-solving skills. 
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Chapter 3: Methodology 

 

3.1 Introduction 

This study aims to examine the impact of an enrichment program on improving UAE 

high school gifted students’ creative problem-solving skills. More specifically the 

research questions of this study are as follows: 

1. Are there any statistical differences between the control group (which did not 

receive the enrichment program) and the experimental group (which received 

the enrichment program) in the SCAMPER post-test? 

2. Does the enrichment program significantly improve the creative problem-

solving skills of UAE gifted high school students? 

3. Are there any statistically-significant differences between the control group’s 

(which did not receive the enrichment program) and the experimental group’s 

(which received the enrichment program) awareness of problem-solving steps 

before and after the implementation of the enrichment program? 

4. Does the enrichment program significantly improve the awareness of the 

problem-solving steps of UAE gifted high school students? 

This chapter presents the methodological procedures used to find answers to the 

research questions that guided the study. This section includes the research design, a 

description of the participants, instrumentation, data collection methods, validity and 

reliability of the instruments, data analysis techniques, and ethical considerations.  
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3.2 Participants 

To answer the four research questions, a convenient sample of a total of 57 gifted 

students from Abu Dhabi schools was selected. The researcher also used the purposive 

sampling technique in the selection of the schools. The selection of the two public 

schools was based on the following criteria: a) the schools have the score ‘A’ in the 

evaluation administered by Abu Dhabi Department of Education and Knowledge 

(ADEK), b) the schools have grade 10 gifted students; and c) the schools are located 

in the Emirate of Abu Dhabi. Also, the researcher selected participants who were 

identified as gifted students by ADEK schools.  And lastly, the participating students 

must be gifted students enrolled in an MOE school. 

According to ADEK, the number of total gifted students is 700 students in the 

Emirates of Abu Dhabi schools including government schools. Fifty-seven students 

participated in this research.  So, the representation of the sample in this study is 8% 

of all gifted students in the Emirate of Abu Dhabi.  

As Table 1 shows, all participants are females in grade 10 advanced class. The 

participants were between 14 to 16 years of age at the time of the study. With regard 

to nationality, most of the participants were non-Emirati nationals (67%) and the 

Emirati students represent 33% of the sample. Figure 2 shows the percentage of 

Emirati and non-Emirati participants, and Figure 3 shows participants by average age 

and grade.  
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Table 1: Participants data 
 

 

Students Emirate 

Students  

Non-Emirate 

Students  

Average 

ages 

The Grade School 

District 

Control 

Group 

16 11 14-16 

years old 

10 

Advanced 

Abu 

Dhabi 

Experimental 

Group 

8 22 14-16 

years old 

10 

Advanced  

Abu 

Dhabi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Participants – Emirati and Non-Emirati 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3: Participants by Average Age and Grade 
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3.3 Instruments 

To answer the research questions, the researcher developed a Problem-Solving 

Questionnaire (PSQ) to assess the students’ awareness of problem-solving steps. To 

develop the PSQ, first the researcher reviewed the literature reviews in relation to 

problem-solving skills (e.g. Drapeau, 2014; AlKhatib, 2012; Henwood et al., 2015) 

and then the researcher prepared a checklist about problem-solving steps according to 

the previous studies. Due to the nature of the study, the researcher developed another 

instrument entitled “SCAMPER Test” to collect the data in relation to the students’ 

creative problem-solving abilities.  More specifically, the instruments are as follows: 

A) Problem Solving Questionnaire (PSQ): This questionnaire includes 14 items on 

problem-solving steps (see Appendix A), which was developed to examine the 

students’ awareness of problem-solving steps. It was applied before and after 

the enrichment unit. This questionnaire has a scale ranging from 1-3. More 

specifically, the responses ranges from 1 = Never, 2 = Sometimes to 3 = Always.  

B) SCAMPER Test: The researcher reviewed Torrance creative thinking activities 

(Elif, 2016) to develop this test. Then the researcher developed the SCAMPER 

test by combining the Torrance activities with the problem-solving steps (See 

Appendix C). The test includes three groups of items that include a creative 

problem-solving skills. SCAMPER test instrument includes three groups of 

items, and the student will choose one item from each group to create a new and 

creative item (see Appendix B). Group A items include Toothbrush, 

Refrigerator, Digital camera, Fire alarm, Mobile radio, Bed, Vacuum cleaner, 

Wood-burning fireplace, Guitar, Baking machine, White paper, Book, Cup, 

Basket and Dining table.  Group B items include Office, Pen, Knife, Sewing 
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machine, Car, Thermometer, Electric phone charger, Magic Mirror, A box of 

napkins, Flower Vase, Key, and Door. Group C items include Chair, Hat, TV, 

Column, Lamp, Cup, Watch, Pencil, sharpener, Vacuum cleaner, Computer, 

Bicycle, and Mobile phone. The student must take three items and merge them 

together and develop a new product; then they must write a name of the new 

product that they been created. SCAMPER technique includes seven 

components including Substitute, Combine, Adapt, Modify, Put to another use, 

Eliminate and Reverse. Substitute means find the information of the idea, 

product, service, or methods etc. Combine means put several ideas, methods, or 

products into one more effective output. Adapt means make a change to have a 

different idea that could help to solve a problem. Modify means modify any part 

of the problem or situations, so it could give a new ideas or new values. Put to 

another use is putting an exciting concept to another use, it means using this tool 

in different ways. The last one is Reverse which means doing things the other 

way around, completely opposite to the original purpose (Linh, 2016). The 

researcher developed the instrument by reviewing relevant literature. The 

SCAMPER test has 7 prompts to consider to aid product improvement. It has a 

scale ranging from 3 to 10. The responses range from 10 = High Score 

“Excellent” - 5 =  Middle Score - 3 = low Score “Acceptable”.  The aim of the 

SCAMPER test is to examine the students’ abilities in creative problem-solving 

by asking students to create a new product, and through this test, the student will 

follow problem-solving steps to reach a new product. The SCAMPER test 

includes seven steps starting from Step 1: - The step of selecting three items to 

reach a new product, including the first step which was to identify the problem. 

The second step was collecting information related to the problem: - In this step, 
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the student was to collect information about the product or item to be integrated 

with the other element, i.e. the student can collect information about the three 

elements that will be merged together. The third step was to generate a lot of 

ideas for these three items and what they can eventually produce. The fourth 

step was to find the best idea among the ideas presented for these elements, and 

through this step the student can choose the best product among the products 

previously displayed. The final step was to produce the final product, which was 

the solution to the problem presented, and in this step the product must have a 

real value of meaning and use in everyday life.  

3.4 Intervention Program 

3.4.1 The Aim of the Program 

The aim of the program was to increase gifted high school students’ awareness of 

problem-solving steps and to increase their creative problem-solving skills using 

SCAMPER and direct instruction strategies.  

3.4.2 The Content of the Program  

The program consists of one unit including 15 lessons. Each lesson takes about 45 

minutes and it contains a number of activities. For example, Power point presentations 

about problem solving steps, SCAMPER worksheets, group work, discussion and 

brainstorming (See Appendix D).  It also includes some kinds of activities such as 

thinking skills activities created by educationalists Torrance and Debono. In addition 

to that, the researcher used videos to explain about problem-solving steps and 

SCAMPER strategy. Also, the program intends to enhance the students’ research skills 

as well. 
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3.4.3 The Development of the Program  

To develop the program, first the researcher reviewed the literature reviews in relation 

to creativity and problem-solving skills (e.g. Drapeau, 2014; AlKhatib, 2012; 

Henwood et al., 2015) then, the researcher reviewed many problem-solving models 

e.g. (PBL, SEM, REAPS). Also, the researcher used a SCAMPER strategy 

(Khawaldeh & Ali, 2016). SCAMPER strategy is supported by the research in 

developing creative problem-solving skills. That is why the researcher used it as well 

as to enhance gifted students’ awareness of the problem-solving steps and their 

creative problem-solving skills.  

To enhance the students’ awareness about the problem-solving steps, the researcher 

prepared five lesson plans to be delivered within a two-month period. Each lesson plan 

focuses on one step of problem-solving. The researcher trained the students in the 

SCAMPER strategy in the last two weeks of the program. SCAMPER includes seven 

steps, including Substitute, Combine, Adapt, Modify, Put to another use, Eliminate 

and Reverse. Substitute means find information about the idea, product, service or 

methods etc. Combine means put several ideas, methods, or products into one more 

effective output. Adapt means make a change to have a different idea that could help 

to solve a problem. Modify means modify any part of the problem or situation, so it 

could give a new ideas or new values. Put to another use is putting an exciting concept 

to another, it means using this tool in different ways. The last one is reverse, which 

means doing things the other way around, completely opposite to the original purpose 

(Linh, 2016). 

Another strategy was a direct instruction. The researcher used a direct instruction to 

teach problem-solving steps. Direct instruction was very effective as it has been 
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reported in research (e.g. Sun-Youn & Jiwon, 2020). The implementation of the 

program was within two months. 

3.4.4 The Implementation of the Program  

The program was implemented in 2020-2021 from August until October. The 

implementation of the program was based on using SCAMPER strategies and direct 

instruction and it includes five steps. First, the researcher administered a pre-test, 

which included the problem-solving questionnaire and the SCAMPER test to assess 

the creative problem-solving skills and the awareness of problem- solving steps within 

gifted students. The researcher assesses the students by giving them a slide of 

PowerPoint presentation including the pictures of the three groups of items and asks 

them to choose one item from each group.  (See Appendix C). The SCAMPER test 

includes seven steps starting from Step 1: - The step of selecting three items to reach 

a new product, including the first step which was to identify the problem. The second 

step was collecting information related to the problem: - In this step, the student was 

to collect information about the product or item to be integrated with the other element, 

i.e. the student can collect information about the three elements that will be merged 

together. The third step was to generate a lot of ideas for these three items and what 

they can eventually produce. The fourth step was to find the best idea among the ideas 

presented for these elements, and through this step the student can choose the best 

product among the products previously displayed. The final step was to produce the 

final product, which was the solution to the problem presented, and in this step the 

product must have a real value of meaning and use in everyday life. Group A items 

include Toothbrush, Refrigerator, Digital camera, Fire alarm, Mobile radio, Bed, 

Vacuum cleaner, Wood-burning fireplace, Guitar, Baking machine, White paper, 
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Book, Cup, Basket and Dining table.  Group B items include Office, Pen, Knife, 

Sewing machine, Car, Thermometer, Electric phone charger, Magic Mirror, A box of 

napkins, Vase, Key, and Door. Group C include Chair, Hat, TV, Column, Lamp, Cup, 

Watch, Pencil, sharpener, Vacuum cleaner, Computer, Bicycle, and Mobile phone. 

The student must take three items and merge them together, then they must write a 

name of the new product that they have created.  

Secondly, the researcher and facilitators started to implement the program. The 

facilitators help the researcher to communicate with the students while the researcher 

taught directly the students problem-solving steps using SCAMPER strategy. 

Facilitators means the teachers who were with the researcher to assist in applying the 

program. They were the government teachers who already have experience to teach 

gifted students and they were gifted coordinators in their schools.  According to 

research, teaching thinking skills directly is an effective strategy (Nugroho et al., 

2020). Direct instruction means the giving of direct instructions to the students so that 

they are structured and guided by teachers. Also, it means that the teachers are 

providing “guidance” in the instructional methods or giving the rules in a “directed” 

manner for the students (Lombardi, 2020). Sun-Youn and Jiwon (2020) found that 

teaching students in a direct way is very effective and important. Their results include 

that explicit instruction approach helped to improve students’ writing skills. Applying 

the program was over five weeks including the lesson plans. The lesson plan for first 

week contains the first step of problem-solving which was identifying the problem, 

with some activities such as mind games and educational online programs e.g. 

"Nearpod, Padlet and Forms". Week two includes teaching students the second steps 

of problem-solving which was brainstorming solutions. The third week contains a 

third step which was picking and implementing a solution. The final week includes 
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the SCAMPER strategy to promote problem-solving steps with all discussion and 

activities that are done with the students.  

The third step of the implementation of the program lies on the implementation of the 

program by applying SCAMPER strategy and teach it directly. 

In the fourth step, the researcher and her facilitators check the students’ understanding 

of problem-solving steps by doing some assessment methods (See Appendix F). The 

fifth or the final step include the administration of the posttest to examine the impact 

of the enrichment program on gifted students’ creative problem-solving abilities and 

the participants’ awareness level of problem-solving steps (See Appendix A). 

3.5 Instrument Validity 

The researcher must confirm the validity of research instruments used in the study and 

review the content validity of an instrument. Kahveci and Atalay (2015) shows that 

the researcher may ask a group of specialists in the field to see the instrument and give 

their feedback and agreement of it. Following these suggestions, the researcher 

established the validity of the questionnaire by asking specialists in gifted education 

to review it. The panel comprised of three members from the College of Education 

and one specialist in the field of innovations and creativity from the MOE. The 

researcher took feedback from the specialists and examined it in order to make the 

necessary modifications to the original questionnaire. The specialists recommended 

some important amendments to the original checklist including: putting the 

questionnaire rating scale, rewriting some of the items to make the sentence simple, 

deleting some items that were not connected to the research purpose of the study and 

merging some of the items together. Later, the modified version was given to the two 
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Arabic teachers to double check the clarity of the language used in the checklist items. 

Finally, the researcher reviewed the checklist items again to be sure of the accuracy 

and language. The validity of the SCAMPER Test was also determined by asking three 

specialists from College of Education faculty members to review it. A test was revised 

according to the specialists’ judgment. The researcher considered all the experts’ 

comments. One of the most important revisions was deleting one of the items as it was 

not related to creativity.  

To establish the content validity of the program, the researcher gave the lesson plans 

to the three specialists in gifted areas to judge it. The specialists wrote some comments 

for the researcher, so the researcher could modify the lesson plans according to the 

specialist comments. One of the important comments was to create a challenge 

assessment activity after each lesson to challenge gifted students. The researcher did 

that and started to implement the enrichment program for gifted students. 

3.6 Reliability Analysis Results 

Computing the item-to-total correlation and also a coefficient alpha using the SPSS 

package constitutes the reliability analysis process. Item-to-total correlation and the 

Cronbach's Alpha coefficient are considered to be very popular rather than a cross – 

item reliability index in the field of social science research. As it is shown below in 

Table 2, the reliability of the Problem-Solving Questionnaire was high (0.847). 

Table 2: Reliability analysis item 

 

 

Item 

Code 
paragraphs 

Item-Total 

Correlation 

 Cronbach's Alpha for General level 0.847 
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In this research, the researcher used a T-Test to assess the students’ problem-solving 

awareness level between the two groups (see Table 3). Table 3 shows the independent 

samples T-test results for testing the difference between average awareness levels of 

the control and the experimental groups before applying the SCAMPER teaching 

technique. Table 3 shows that there is no significant difference between the 

experimental and the control groups’ average awareness levels of problem-solving 

steps before the application of the teaching technique since the p-value (0.935) is much 

larger than the significance level of the study (0.05), which may indicate that the two 

groups have similar problem-solving capabilities. 

Table 3: Independent samples T-Test of the statistical differences between the means 

of the control group and experimental group in problem solving questionnaire 

 

Group N Mean Std. Deviation T Sig. 

Control 27 2.38 0.33 0.083 0.935 

Experimental 30 2.39 0.32   

 

 

Based on the previous results, the researcher can apply the test of an enrichment 

program, on UAE high school gifted students’ creative problem-solving skills for the 

experimental group. 

3.7 The Pilot Study  

Piloting the research instruments is a very important step to improve the research 

instruments (Marumo, 2018). A pilot study was conducted using 15 gifted students 

enrolled in Abu Dhabi government secondary schools. The purpose of the pilot study 

was to determine whether the PSQ used was straightforward and clear with no 

ambiguity.  
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To pilot the questionnaire, the researcher administered the questionnaire to the gifted 

students. The participants included 15 gifted students from a governmental school. 

The researcher gave the problem-solving checklist to them in Term 1 in the academic 

year 2020 using Microsoft Teams program. That is because all UAE systems were 

using distance learning at this period of time due to Covid 19.  The participants 

completed the checklist of the problem-solving steps in the Teams program in 

September 2020-2021 in the first trimester for the students, and then informed the 

researcher whether they found the checklist items clear or confusing. Based on the 

participants’ comments in the pilot study, the researcher made some revisions 

including changing some words. Results of the pilot study indicated that the 

instrument was straightforward and clear with no ambiguity.  

3.8 Research Design 

The research design that was used in this study is a pre-posttest quasi-experimental 

design. A quantitative approach was used in this study. According to Carroll and 

Squires (2020), a quantitative approach is a good method to collect data and they 

encourage researchers to use quantitative data because quantifying methods have 

special features and it creates big numerical databases that can be useful and easy to 

use in statistical analysis (Carroll & Squires, 2020). Pre-test and post-test design are 

used to assess the participants’ awareness of problem- solving steps and creative 

problem-solving skills. Also, it is used to assess applying the information presented in 

the training or with creating a new concept (Stratton, 2019). Since this study aimed to 

examine the implementation of an impact of an enrichment program on improving 

UAE high school gifted students’ creative problem-solving skills the researcher used 

pre-posttest design.  
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3.9 Data Collection/Procedure 

The data collection procedures included two phases. In the first phase the researcher 

chose two schools randomly from secondary government schools in Abu Dhabi, which 

meet the researcher’s criteria of school selections. Then the researcher made a formal 

request to the Ministry of Education in the first semester of academic year 2020-2021 

to contact the five schools and teachers in order to initiate the data collection process. 

This request along with a brief description of the study, a copy of the questionnaire, 

and other official documents was sent to the Ministry of Education (MOE) via their 

official emails. The researcher followed up with the research department at the MOE 

and provided them with all the documents they requested by email. The documents 

that the ministry required included the literature review that the researcher would use 

in her study, filling some basic information such as personal information, the study 

title and the study “objectives”, data collections tools, and the expected findings of the 

research; and also the whole proposal of the research.  

After obtaining the Ministry approval letter (See Appendix F), the MOE members in 

the school operations department sent a formal email to the five target schools. The 

researcher selected the government secondary schools, as indicated before, on the 

basis of their having obtained an A grade in the Irtiqaa assessment and having gifted 

students. Out of the five, two schools agreed to be a part of the research.  The lessons 

were chosen according to the school schedule time and preparation was done 

according to the time that was suitable to the researcher to implement the intervention 

program. Then the researcher sent a hard copy of the questionnaire and asked the MOE 

to send it to the schools via formal emails. Also, the purpose of the study was explained 

in the emails and it was included in the consent form.  The schools added the 
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researcher to their Teams program channel and let the researcher enter their students’ 

class in specific time periods twice a week. The researcher gave the participants a 

consent form to be sure they have agreed to participate in this program.  The first phase 

of the data collection procedure took about one week as the questionnaire was given 

to the participants via Teams program during these circumstances by the teachers. 

During the data collection procedure, the researcher followed up with the MOE by 

formal email.  

The data collection of the study includes a pre and post questionnaire for problem 

solving and the SCAMPER test. The program that was applied with the participating 

gifted students included many activities during the lessons such as mind activities, 

brainstorming, and discussions. The duration of the intervention program was five 

weeks as the researcher said in the above section. 

Before applying the program, the researcher collected the data in pre-test during the 

program from the control and experimental groups.  The students or participants were 

randomly grouped into the two groups (control vs. experimental), 30 students in the 

experimental group and 27 students in the control group. To be able to implement the 

program, the researcher contacted two teachers who have an expert certificate in gifted 

strategies; those teachers were from the UAE. Their ages were between 28 and 30. 

They were gifted coordinators in their schools.  These teachers help the researcher to 

communicate with the students while the researcher taught the students problem-

solving steps using SCAMPER strategy; then the researcher collected the assessment 

data for each step of problem-solving after each lesson via many programs such as 

PADLET, FORMS, PowerPoint and Nearpod programs. At the end of the program, 

the researcher gave the same questionnaire to a group of gifted students to compare 
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the impact of the enrichment program for those gifted students.  The researcher 

administered the instruments to the two groups at the beginning and at the end of the 

program including experimental and control groups.  

3.10 Ethical Considerations 

Ethical principles were included in the study. For this research, there was an informed 

consent letter given to the participants and their parents (See Appendix G). It showed 

the aim of the study and let the participants know and be sure that their confidentiality 

would be respected. To further ensure confidentiality, the researcher let the 

participants write a letter instead of their names to hide their true identity. Participants 

were told that no one other than the researcher had access to the data retrieved from 

the two instruments.  The participants who completed the two instruments for this 

study were aware that their participation in the study was voluntary. The opening 

statements of the questionnaire showed the purpose of the questionnaire and 

highlighted its importance to the study. The researcher made sure that the participants’ 

personal information such as their names remained confidential.  

3.11 Data Analysis 

Since the data for the study was gathered using a quantitative approach (The Problem-

Solving Steps checklist and the SCAMPER test), a quantitative analysis (Mean, 

Standard Deviation, T-Test and Eta) was used to find the answers to the research 

questions posed in this study. The researcher used the SPSS program to analyze the 

data. 
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Chapter 4: Results of the Study 

 

This chapter presents the data analysis and reports the research findings.   This study 

aimed to examine the impact of an enrichment program on UAE high school gifted 

students’ creative problem-solving skills and awareness of problem-solving steps. The 

researcher studied a sample of 57 students (30 experimental group & 27 control 

group). The data analysis for each research question will be discussed separately in 

the following section.  

1. Are there any statistical differences between the experimental group (which 

received the enrichment program) and control group (which did not receive the 

enrichment program) in the SCAMPER post-test?  

To answer the first question the means and standard deviations of the SCAMPER post-

test were analyzed for both the experimental and control groups using the independent 

samples T-test to check the statistical significance of differences at α=0.05 between 

the means of the control group and experimental group in the post-test. As it is shown 

in Table 4 - the results of the t-test that compare the means of SCAMPER post-test of 

the control group and the experimental group at .05 level of significance - there is 

strong evidence to conclude that there is a statistically-significant difference between 

the results of the control group and the experimental group on the SCAMPER post-

test. Looking more closely at the mean of the control and experimental groups, it is 

found that the experimental group scored significantly higher (m=52.30) than the 

control group (m= 31.26). According to these results, the enrichment program using 

SCAMPER strategy was found to have a significant positive effect on the students’ 

creative problem-solving skills among UAE high school students.  
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Table 4: Independent samples T-test of the statistical differences between the means 

of the control group and experimental group in SCAMPER post-test 

 

Group N Mean Std. Deviation T Sig. 

Control 27 31.26 11.87 7.695 0.000 

Experimental 30 52.30 8.23   
 

 

 

2. Does the enrichment program significantly improve the creative problem-

solving skills of UAE gifted high school students? 

A proper answer to this question can be obtained by comparing the means of the pre-

test and post-test for the experimental group using paired samples T-test to check the 

statistical significance of the differences at 0.05 level of significance.  Table 5 below 

shows the paired T-test results for testing the difference between the means of the pre-

and post-tests results for the experimental group. Table 5 reveals that there are 

statistically-significant differences between the means of the pre-test and post-test for 

the experimental group at the 0.01 significance level, as the significance level was 

lower than 0.01 significance level. In looking at the mean of the experimental groups 

more closely in the pre and post-tests, it is found that the experimental group scored 

significantly higher in the post-test (m=52.30) than in the pretest (m= 42.07). These 

findings indicate that there is an improvement in the experimental group students’ 

creative problem-solving skills over time which confirms the positive impact of the 

enrichment program using the SCAMPER strategy.  
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Table 5: Paired samples test of the statistical differences between the means of pre-t 

and post-test of the experimental group using SCAMPER test 

 

 

To examine the effect of the use of the enrichment unit on UAE high school gifted 

students’ creative problem-solving skills the Eta squared statistic was calculated using 

the following equation: Eta Squared (2 ƞ) = size of the effect = t2 (t2 + df). Table 6 

below shows the Eta squared value (the effect of the enrichment unit). Table 6 shows 

that the enrichment program effect is associated with 18% of the variation of the 

students’ post-test results. This result shows the significant impact of using this 

strategy in the enhancing UAE high school gifted students’ creative problem-solving 

skills.  

Table 6: Eta squared (ƞ 2), and size of the effect for an enrichment unit on  

problem-solving and creativity skills 

 

 
 

3. Are there any statistically-significant differences between the control group’s 

(which did not receive the enrichment program) and the experimental group’s 

(which received the enrichment program) awareness of problem-solving steps 

before and after the implementation of the enrichment program? 

To answer this question, the researcher had used the independent samples T test to 

assess the significance of the differences between the average awareness levels of 

Application N Mean Std. Deviation T df Sig. 

pre-test 30 42.07 13.31 4.592 29 0.000 

post-test 30 52.30 8.23    

 

Independent dependent Eta Eta Squared 

Enrichment unit Creative Problem Solving Skills 0.426 0.181 
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the control and the experimental groups before and after applying the enrichment 

program using the PSQ.  

Table 7: Independent samples T-test of the statistical differences between the means 

of the control group and experimental group in problem solving questionnaire  

post-test 

 

Group N Mean Std. Deviation T Sig. 

Control 27 2.32 0.36 5.988 0.000 

Experimental 30 2.82 0.27   

 

Table 7 presents the independent samples T-test results for testing the difference 

between average awareness levels of the control and the experimental groups after 

applying the SCAMPER strategy. Table 7 shows that there is a highly significant 

statistical difference between average the awareness levels of the experimental group 

and the control group of problem-solving steps after the application of the teaching 

enrichment program using SCAMPER strategy, since the p-value (0.000) is much 

lower than the significance level of the study (0.05). The test results show that the 

experimental group is on average, significantly more aware of problem-solving steps 

after the application of SCAMPER strategy when compared to the control group, 

which indicates the effectiveness of the SCAMPER strategy. 

4. Does the enrichment program significantly improve the awareness of problem-

solving steps of UAE gifted high school students? 

To answer this question, the paired samples T-test was used to compare the 

difference between the awareness level of the experimental group before and after 

applying the enrichment program using SCAMPER strategy.  
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Table 8 shows the paired sample T-test results for testing the difference between 

the awareness levels of the problem-solving steps of the experimental group before 

and after the application of the teaching technique. Table 8 shows that the 

awareness levels of the experimental group in the problem-solving steps is 

significantly higher after the post-test (after applying the technique), since p-value 

(0.000) is much lower than the significance level of the study (0.05). This is an 

indication of the positive effect of the enrichment program using the SCAMPER 

technique. 

Table 8: Paired samples test of the statistical differences between the means of the 

experimental group’s awareness of problem-solving steps 

 

 

 

To assess the effectiveness of the enrichment program using the SCAMPER technique 

in raising the participating students’ awareness of the problem-solving steps, Eta 

squared statistic was calculated. Table 9 shows that the enrichment program is 

associated with 35.8% of the variation of the students’ awareness of the problem-

solving steps after the implementation of it using the SCAMPER technique. This result 

shows the importance of using this program and SCAMPER strategy in the training 

of students and in raising their awareness in of the steps that they need to follow to 

solve a problem.  

 

 

Application N Mean Std. Deviation T df Sig. 

pre-test 30 2.39 0.32 4.970 29 0.000 

post-test 30 2.82 0.27    
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Table 9: Eta squared (ƞ 2), and size of the effect for an enrichment program on 

increasing students’ awareness of the problem-solving steps 

 

 

Table 10 shows the judging criteria for the results of the question. 

Table 10: The judging criteria for the results of the question 

 

Possession degree range  

Weak From 1 to 1.66  

Medium From 1.67 to 2.33  

High From 2.34 to 3.00  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Independent Dependent Eta Eta Squared 

Enrichment program Creative Problem Solving Skills 0.598 0.358 
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Chapter 5: Discussion and Recommendations 

 

5.1 Introduction  

This chapter will include a summary of the research findings and the general findings 

of the results, the implications of the study, and recommendations for future research.  

5.2 Summary of Major Findings 

The purpose of this study was to examine the impact of an enrichment program on 57 

UAE high school gifted students’ creative problem-solving abilities and awareness of 

the problem-solving steps. The findings of the first question indicate that the 

enrichment program did produce significant improvements in high school gifted 

students’ creative problem-solving skills. Additionally, results of the second question 

showed that there are statistically significant differences between the means of the pre-

test and post-test for the experimental group after the implementation of the 

enrichment program. Looking more closely at the mean of the experimental groups in 

the pre and post-tests, it is found that the experimental group scored significantly 

higher in the post-test (m=52.30) than in the pretest (m= 42.07). These findings 

indicated that there is an improvement in the experimental group students’ creative 

problem-solving skills over time, which confirms the positive impact of the 

enrichment program using SCAMPER strategy. So, the findings of this study indicated 

that the enrichment program has significant impact on improving UAE high school 

gifted students’ creative problem-solving skills. This result supports previous studies 

findings.  For example, Cetinkaya found that the students of the experimental group 

using the creative thinking skills had higher scores in the dimension such as creativity, 

problem-solving and self-efficacy more than the control group students. (Cetinkaya et 
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al., 2015). Additionally, SCAMPER strategy was found to be very affective as well in 

this study. The study of Khawaldeh and Ali (2016) provided similar results to this 

research study of using SCAMPER strategy. As it has been found that the SCAMPER 

strategy was very effective and useful among gifted students. In Khawaldeh and Ali’s 

study, the major finding was the experimental group achieved a higher grade in the 

Torrance creativity test more than the control group (Khawaldeh & Ali, 2016).  Also, 

a number of other previous studies indicated that enrichment programs enhance gifted 

and talented students’ thinking skills (e.g Ceylan, 2020, AlDhaimat et al., 2020). In 

addition, Harris and de Bruin found that the enrichment program had positive impact 

on teaching and nurturing creativity for gifted students (Harris & de Bruin, 2017).  

Also, this finding supports Cetinkaya’s findings who reported that the students of the 

experimental group using the creative thinking skills had higher scores in dimensions 

such as creativity, problem solving and self-efficacy more than the control group 

students (Cetinkaya et al., 2015). Therefore, high school teachers in the UAE may 

need to consider offering their gifted students enrichment programs using SCAMPER 

strategy to enhance their creative problem-solving skills.  

In addition to that this result supports previous studies’ findings including Sun-Youn 

and Jiwon (2020), Drapeau (2014) and Henwood et al. (2015). For example, Henwood 

et al. found that the application of future problem-solving programs leads students to 

develop their creative performances, Also the effective Future Problem-Solving 

Program (FPSP) had a positive impact on improving the students’ abilities to know 

the problem and solve it in creative ways. In addition to that, teaching gifted students 

with the direct or explicit way is very effective. 
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The results of the third question in relation to significant differences between the 

control group’s (which did not receive the enrichment program) and the experimental 

group’s (which received the enrichment program) awareness of problem-solving steps 

before and after the implementation of the enrichment program show that there is a 

highly significant statistical differences between the awareness levels of the 

experimental group and the control group of problem-solving steps after the 

application of the teaching enrichment program using SCAMPER strategy. In addition 

to that, the result of the fourth question which was about the awareness of the problem-

solving steps of UAE gifted high school students shows that the awareness levels of 

the experimental group in the problem-solving steps is significantly higher after the 

post-test (after applying the SCAMPER strategy). This is an indication of the positive 

effect of the enrichment program using SCAMPER technique in enhancing the 

students’ awareness of the problem-solving steps. Some scholarly studies supported 

the finding of this study (e.g, Karademir, 2016). According to Smedsrud (2018), an 

enrichment program is one of the most important and useful strategies to teach gifted 

and talented students problem solving skills. In order to be able to solve the problem, 

gifted students may need to know about problem-solving steps and how to solve 

problems effectively. Caring about gifted students is very important to support them 

to be problem solver, creative and innovators in the future.  In addition to that, 

problem-solving skills is effective for gifted students: it goes through many steps 

starting from defining the problems, using many resources, finding different solutions, 

choosing one of the best solutions. Therefore, high school teachers may need to 

consider offering creative problem- solving enrichment programs to their students.  

Additionally, findings of this study indicated that the use of direct instruction in 

teaching thinking skills is effective strategy. This finding is related to some literature 
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studies including Sun-Youn and Jiwon’s findings in 2020. According to   Sun-Youn 

and Jiwon (2020) the explicit instruction approach was helpful in improving students’ 

writing skills.  

According to related literature, teaching tactics that maintain problem-solving skills, 

creative and critical thinking skills, and improve achievement are the essential 

elements of gifted students’ education. Leaving gifted students without special care 

will increase the probability of losing their giftedness. Therefore, it is important to 

teach and enhance gifted students’ creative problem- solving skills. Teaching gifted 

students thinking skills such as problem solving will lead to a positive impact.  

This gives all teachers good indicators to teach gifted students in a direct way and give 

them the instructions in a direct way. Also, teaching gifted students a SCAMPER 

strategy was very effective for gifted students, so the teachers could apply it in their 

classroom with some activities such as group working and discussions. 

5.3 The Implications of the Study 

Findings of this study revealed that the use of SCAMPER strategy and direct 

instruction are suitable strategies to be used with high school gifted learners to enhance 

their creative problem-solving skills and increase their awareness level with regard to 

the problem-solving steps. High school teachers in the UAE may need to consider 

these strategies in their classroom. Also, findings of this study could help the 

administrators to be aware of the impact of applying a gifted enrichment program in 

their school as it allows gifted students to think differently and outside the box. 
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5.4 Limitations  

This recent study is limited to the year 2020-2021 and was carried out in a limited 

geographical area as this study included a sample of high school gifted students only 

from the Emirate of Abu Dhabi. This research was limited to two schools with one 

grade level, which may affect the generalizability of the findings of this study to other 

schools and Emirates. Future researchers may need to apply the same study with a 

large number of schools across the UAE. 

5.5 Recommendations for Future Research 

1. School administrators and teachers should use the SCAMPER strategy to 

encourage gifted students to be motivated and participate in the future economy.  

2. High school principals should consider the use of enrichment units or programs 

to improve their gifted students’ creative problem-solving abilities and 

motivation to learn.  

3. To successfully implement an enrichment program, teachers and administrators 

should have enough time to prepare, create a program activity and the evaluation 

methods as well. 

 

4. Policy makers should consider the important roles of the enrichment program 

for gifted students and its positive impact on students who experience it after 

the implementation of the program.  

5. Teaching creative problem-solving skills for high school gifted students is very 

important and has a positive impact on students’ thinking skills.  
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