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Abstract. The purpose of this study is to identify the effectiveness of 
using a training program based on Frank Williams’ model of emotional 
cognitive interaction in the development of divergent creative feelings 
among tenth-grade students in King Abdullah II schools for excellence. 
A semi-experimental curriculum was used on a sample of (40) male and 
female students, the researchers distributed them randomly into two 
groups consisted of (20) students each, and they used the Creative 
Divergent Feeling Scale (LOLEMS), and they developed a program 
based on the emotional cognitive model. Results indicated the existence 
of the impact of the training program for the benefit of the experimental 
group, it also showed no differences due to the gender variable, and the 
results also showed that there are differences attributed to the parents' 
educational level variable in favor of the bachelor's degree holders. The 
study recommended the training of gifted students on the skills 
involved in the curriculum and the behavior of students in the 
emotional, cognitive interaction model, which helps them to develop a 
creative divergence feeling. 
 
Keywords: Emotional; cognitive interaction model; divergent creative 
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1. Introduction  
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Gifted people are considered a real asset for all societies in the world. So, 
educators face significant challenges related to their numbers and their 
upbringing to face the future and knowing their psychological, cognitive and 
social needs, represented in the cognitive component and original features of the 
original person, and to meet their needs adequately. 

The development of thoughtful and creative mental capacities is the 
responsibility of all state institutions and on top of their priorities educational 
institutions, creative abilities exist for all individuals, still, they need 
development and training, indeed, the situation in schools refers to the typical 
instructional methods that hinder these capabilities and do not lead to the 
preparation of individuals capable of diversified and new production, that the 
overall development of our community's needs (Lowry, 2006). 

The reality of what is going on in the classroom in schools confirms that 
education is limited only to certain content without accompanied by growth in 
thinking, therefore, the need for innovation in the educational system has 
become urgent through building curricula that improve the thinking of students, 
the outputs of these systems are of compelling specifications so that they possess 
the characteristics of higher and creative thinking (Jamal, Huwaidi, and Ben 
Dania, 2003). 

(Jauk et al., 2015) in his study declared that the essence of creativity is divergent 
thinking (DT), which means that the individual can produce as many answers to 
the problem as possible. Therefore, tasks of DT were used for a long time to 
evaluate the creativity of individuals (Sayed and Mohamed, 2013), and the most 
popular psychometric assessment tools in the research fields of creativity were 
DT tests (Acar and Runco, 2014). 

The emotional, cognitive interaction model which was developed by Frank 
Williams is a model based on several studies of the creative person and the 
creative process; it seeks to develop eight abilities in mental, physical, and 
emotional development. These abilities are General Intelligence, Academic Uses, 
Leadership, Creative Thinking, Visual and Performing Arts, Physical and 
Kinetic Development, Emotional development, self-concept, professional and 
functional practice that is, and the development of total human capacity. The 
model consists of three dimensions each one interacts with the other, it 
demonstrates how content (first dimension) can be prepared and organized 
through teaching methods and strategies in the classroom (second dimension), 
to produce diverse thought-provoking behaviors and saturated productive 
emotions (third dimension) (Talafha, 2009). 

Frank Williams developed his model called emotional, cognitive interaction to 
interpret creative thinking as an interaction of four cognitive components: 
originality, flexibility, fluency, and detail with four sensitive elements: 
imagination, risk, complexity, and curiosity to produce creative output (Katami, 
2010). 

Creativity includes convergent thinking in addition to divergent thinking. What 
is meant by divergent thinking is to produce various answers or to think 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5319977/#B28
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5319977/#B56
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5319977/#B1
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creatively as referred to by “think out of the box”. Among the regular 
evaluations of divergent thinking is producing various ideas, as it is evaluated 
by other users of the task. On the other hand, convergent thinking means that 
when the individual has many answers, he can choose the most logical one. In 
fact, “evaluation of the novelty” which is a knowledge dependent, interacts with 
divergent thinking, and in situations where we have ready answers, it is very 
effective and what the individual need is only to recall his stored information 
(Ritter and Ferguson, 2017) 

Through the CAI model, teachers can provide real opportunities for integrated 
and meaningful learning and a combination of knowledge acquisition and how 
to learn skills, students can be taught to focus on issues that need to be 
investigated and developed, and to develop problem-solving skills to include 
problem identification, research, and investigation, develop the necessary skills 
to organize, manage and implement problem-solving information, and 
ultimately learn to create and improve products that are qualitatively higher 
than students' age and grade levels (Newman, 2005). 

Scholars defined Williams' model as a three-dimensional cube, a non-taxonomic 
structural model in which each dimension interacts with each other; each aspect 
contains a set of elements and branching sections, a model of practical 
development used by the teacher to develop cognitive and emotional processes 
in students (Al-Farra, 2007). 

Frank Williams's model aims to enhance the cognitive and emotional processes 
necessary for creative production, feelings of poll, curiosity, risk, complexity, 
and imagination were developed by the traditional content of the topic, it 
resembles some extent the paradigm of the cultural structure of human 
intelligence developed by Gilford, which consists of three parts that interact with 
each other in any situation of the educational process, consequently, Frank 
Williams's creative divergent feeling Package reveals the students’ inherent 
creative abilities (Al-Enezi, 2011), creativity, cognitive content, and skill should 
not be isolated variables, but it interact with each other, where creativity based 
on knowledge and expertise (Begheto & plucker, 2006), consisting of the 
following dimensions (Khairallah, 2008): 

1. Curiosity. It is the ability to search to discover the mystery, play with 
ideas, open to puzzling situations, and meditating on mysterious things, it is 
also essential to have an incentive to search for knowledge, to ask what things 
are and how they work, and to seek an in-depth understanding of the world 
around them. 
2. Imagination. A person can build mental images, think of things that have 
not happened, and the use of sensual feeling to get meta-cognitive physical 
and realistic limits. 
3. Complexity. It is the ability to challenge to recover alternatives and see the 
gap between reality and the imposed, and the ability to find systems and 
meaning of chaos and search for problems and challenging ideas. 

In this model, Williams (1993a) interprets creativity as behavior resulting from 
eight components, and the cognitive part consists of the following skills: 

https://www.frontiersin.org/articles/10.3389/fpsyg.2018.01759/full#B42
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flexibility, fluency, originality and details, and the emotional domain consists of 
imagination, complexity, risk, and curiosity. 

On the other hand, Harrison (1997) and Glynn (2007) claimed that there is a 
correlation between the organization of knowledge and emotions and the 
empowerment of the individual to be creative; the creative process is a specific 
cognitive mental process that forms the traits of thinking and creativity, it also 
enables the individual to organize his information, to build his perceptions, and 
thus to make emotional, mental transformations to reach divergent creative 
thinking. 

Also, the emotional cognitive trend assumes that creativity is a cognitive process 
that is developed through training, and learning according to controlled 
conditions, and planned training situations in which the student uses cognitive 
mental skills (such as cognition, organization, comparison, spiritual 
transformations, analysis, synthesis, evaluation) to form, create something new, 
new experience, or creative solution, these skills require in-depth thinking that 
does not accept the processing of ideas, and information in a low level but it 
requires that the mind works to its fullest potential for the student to remain 
vigilant, attentive and sensitive to control these skills (Ghneim, 2005). 

Gifted people are a human asset in any society, they are entitled to educational 
care consistent with their abilities and preparations, because they are high 
national energy and wealth that must be nurtured, to invest and direct this 
wealth to serve and develop the community, therefore, taking care of them is an 
indispensable cultural and educational necessity, especially in our Arab 
countries whose educational institutions lack the programs and strategies for 
gifted students. (Samadouni, 2014) 

1.1 Study problem and its questions 

Challenges that face our modern world need unconventional methods to cope 
with the growing developments in all fields that results from the development of 
information technology, to achieve the integrated development of the individual 
and taking care of him, by focusing on the learner's personality and preparing 
him for life, in addition to taking care of those talented and keeping school 
programs in line with the mental needs of the learners. 

Gifted students also have cognitive and emotional needs and characteristics that 
distinguish them from other ordinary students which in turn affect their 
adaptation to the reality they live in, therefore, these students face problems and 
challenges, whether, at the level of personal life, or the level of family and 
school, this requires a more significant effort on the part of educational 
institutions to help them face these difficulties and challenges. The model of 
emotional cognitive interaction focuses on the cognitive and emotional aspects 
which are essential in the development of creative divergent feeling of students 
because it focused on the emotional side and feelings without which there is no 
meaning to creativity, which requires the development of special programs 
aimed at developing the capabilities of divergent creative sense and cares for 
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creators early detection of them, in the light of the foregoing, the problem of the 
current research focused in answering the following questions: 

1.1.1 The first hypothesis: There are statistically significant differences at the 
significance level (α=0.05) between the average performance of the experimental 
group and the average performance of the control group in developing the 
divergent creative feeling among gifted students in King Abdullah II schools of 
excellence in Salt City due to the training program. 

1.1.2 The second hypothesis: There are statistically significant differences at the 
significance level (α=0.05) between the average performance of the experimental 
group and the average performance of the control group in developing the 
creative divergent feeling among gifted students in the schools of King Abdullah 
II for excellence in the city of Salt due to the gender variable and educational 
level of the parents. 

1.2 The Purpose of the study 

The purpose of the current study is to reveal the effectiveness of the use of a 
training program based on Frank Williams’ emotional, cognitive interaction 
model in the development of divergent creative feeling of tenth- grade students 
in King Abdullah II schools of excellence, the present study also seeks to clarify 
the concept of both the model of emotional cognitive interaction and divergent 
creative feeling, and to know whether the performance of both groups vary in 
the development of divergent creative feeling among gifted students in schools 
of King Abdullah II for excellence in the city of Salt due to the variables of 
gender and educational level of parents. 

1.3 The importance of the Study 

The significance of the study in its theoretical and practical aspects: 

Theoretical significance: The significance of the research stems from the 
importance of the emotional, cognitive interaction model as a new instructional 
strategy in line with the local and global strategies, and to highlight the 
significance of Frank Williams’ emotional, cognitive interaction model as a 
model with practical applications as a means of developing divergence creative 
feeling, so that the researchers, educators, teachers, counselors, and workers in 
the field of talent and creativity in all educational institutions benefit from it, 
and to identify and develop creative energies in all aspects of life, researching 
the various means to reveal the talented and creative people as the wealth of the 
nation in light of the race towards production and development, and that the 
teacher always needs to update his instructional information and skills, this 
study is a scientific addition to the Arab library in general, and the Jordanian 
library in particular. 

Applied significance: to demonstrate the efficiency of using a training program 
based on Frank Williams' emotional, cognitive interaction model in developing 
divergence creative feeling among the students, and to draw the attention of 
educators in the educational technology departments to the importance and role 
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of such models in achieving critical educational outcomes, it also seeks to reveal 
the exact role played by teachers and specialists in a way that gives an accurate 
picture highlighting the strengths and weaknesses in teaching, this study is a 
starting point for experimental studies in different educational institutions. The 
results of this study may benefit teachers, educational decision-makers and 
curriculum developers. 

1.4 Conventional and procedural definitions 

This study included several terms that were conceptually and procedurally 
defined as follows: 

Cognitive Affective Interaction Model. A structural rather than a taxonomic model 
based on several studies on the creative person and the creative process, it aims 
to develop eight abilities looking at mental, emotional and physical 
development. These abilities are general intelligence, exceptional academic and 
leadership preparations, creative and complex thinking, physical and motor 
development, emotional development and self-concept, professional, functional, 
visual and performing arts, and these eight capacities contribute to the overall 
development of human potential (Williams, 1993a). 

Divergent Creative Feeling. It is the emotional state of the creative individual, 
represented in four dimensions: Curiosity, imagination, complexity, and risk 
tolerance (Williams, 1993a), it is procedurally defined as the scores that the 
students get on the divergence creative feeling scale which was used in the 
study. 

1.5 The limits of the study and its limitations 

The limitations of the present study are as follows: 

1. Human, Spatial, and Temporal limitations. Tenth Grade Students at King 
Abdullah II Schools of Excellence, Hashemite Kingdom of Jordan / Balqa 
Governorate, for the second semester of the academic year 2018/2019. 

2. Objective limitations. It is the effectiveness of using a training program 
based on Frank Williams’ emotional, cognitive interaction model in 
developing divergent creative feelings among tenth- grade students in King 
Abdullah II Schools of Excellence. 

The results of the study are determined by the extent of psychometric 
characteristics of the emotional cognitive program, the scale of divergent 
creative feeling, the degree of cooperation of the study sample in the program, 
and their seriousness in answering the scale items. 

 

2. Literature Review 

Within the limits of their knowledge, the researchers did not find studies related 
to the variables of this study, but they found studies with individual variables, 
such as Vally, Salloum, Al Qedra, El Shazly, Albloshi, Alsheraif and Alkaabi 

https://www.sciencedirect.com/science/article/pii/S1871187118302931#!
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(2019) a plethora of evidence suggests that creativity can be enhanced following 
training. In the United Arab Emirates, where creativity and innovation are 
overtly promoted, especially among young adults, university students complete 
a semester-long course in creativity as part of their undergraduate degrees. The 
effectiveness of this course, however, remains undetermined. Thus, they 
examined, using a sample of 133 participants who completed the 13-week 
program, whether improvements to creative production, creative self-efficacy 
(CSE), and neuro-executive functioning would emerge. Pre to post-test 
differences were assessed and substantial improvements to originality, 
elaboration, and fluency were observed. CSE was enhanced. However, neuro-
executive functioning remained unchanged following the program. These results 
contribute to the literature attesting to the efficacy of training in creative skills. 

Fink, Reim, Benedek & Garbner (2019) studied the effects of different types of 
creativity interventions on different facets of creative potential, also including 
more school‐related creativity demands. In a sample of 77 fourth‐graders in the 
age between 9 and 12 years, we administered verbal and figural creativity 
training, realized in two school lessons over two consecutive days each. As 
outcome measures, creative potential in both the verbal and the figural domain 
using two well‐established divergent thinking tasks was assessed. As additional 
measures of creative potential, a story completion task and a picture painting 
task were administered to examine training effects on more school‐related types 
of creative behavior. The verbal training was found to increase both verbal and 
figural divergent thinking ability, but not creative potential in the story 
completion and the picture painting task. The figural training yielded significant 
training effects only regarding the picture painting task.  

Saleh's study (2016), which measured the impact of a training program in 
improving the communication skills of gifted students in King Abdullah II 
schools of excellence, this program based on the emotional cognitive interaction 
model. The study members consisted of all gifted female students in the ninth 
grade at King Abdullah II School of Excellence in Salt city, they were 40 talented 
students, chosen intentionally, and to achieve the study objectives, the 
researchers used a quasi-experimental approach, the results of the study showed 
that that the training program based on the emotional cognitive interaction 
model has an impact on improving the communication skills of gifted students, 
whether, on the total score, or sub-domains of communication skills of the 
experimental group, significant differences appeared in the scores of talented 
students in King Abdullah schools of excellence on the sub-domains of the 
communication skills scale due to the impact of the group in all domains. 

Talafah and Alhamran (2013) investigated the effect of developing an 
educational unit according to the emotional, cognitive interaction model in 
teaching geography on perceived self-efficacy among a sample of tenth- grade 
students. The study sample was (112) 10th-grade students, distributed into four 
sections randomly selected from two government schools at Al Taibeh in the 
academic year 2010/2011, and the participants were randomly divided into two 
experimental and control groups. The results showed that the students of the 
experimental group (emotional, cognitive interaction model) were superior in 
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the perceived self-efficacy scale as a whole, and in its five domains, the study 
found no statistically significant differences attributed to the gender variable. 

Wang and Chen (2012) identified the impact of the emotional, cognitive 
interaction model on the creative performance of a sample of game designers. 
The study sample comprised of (198) 7th- grade students who designed a group 
of games, and they were divided into two groups: experimental (45) students 
used foresight, transparency and interaction strategies, while the rest formed a 
control group. A pos/test was conducted to show that the strategy of the 
emotional, cognitive interaction model made it easier for students to design 
games creatively and enabled them to practice design flexibly and quickly. 

Al-Enezi (2011) codified Frank Williams’ creativity assessment packet in a 
sample of high school students in the State of Kuwait, the members of the study 
were (277) high school students, the researcher used the Frank William Scale 
(1993) to evaluate the creative feeling which included (50) items to measure the 
behavioral characteristics of the creators so that the scale consists of four 
dimensions: (Curiosity, imagination, complexity, risk tolerance), the study found 
that there is an effect of the class variable on the scale of feeling in favor of the 
eleventh grade, and no differences in the scale of feeling attributable to age 
variable. 

Talafah (2009) investigated the impact of the Infinite Talent Program and the 
Emotional Cognitive Interaction Model in Teaching Geography on the creative 
abilities and perceived self-efficacy of a sample of tenth- grade students. The 
study sample comprised of (94) 10th- grade students distributed over three 
sections selected randomly from three public schools at Al- Mazar District in the 
academic year 2006/2007, where the researchers divided these three sections 
into control and experimental groups, and the results revealed differences 
between the averages of the first experimental group and the control group in 
favor of the first experimental group, which confirms the effectiveness of the 
infinite talent program, and the existence of differences between the mean of the 
second experimental group and the control group in favor of the second 
experimental group, which confirms the effectiveness of the emotional, cognitive 
interaction program in the development of creative thinking and its three 
elements (fluency, flexibility, and originality). 

Karahan & Yalcin (2009) investigated the effect of a training program based on 
emotional cognitive interaction on the development of emotional intelligence 
among a sample of students of the Turkish University, and whether these 
beneficial effects of the program persist over time, the participants of the study 
were (40) students who had low scores on the self-assessment of emotional 
intelligence and the researchers distributed them among two groups of (20) 
students, and the same number for the control, the results indicated that there 
were no significant differences on the pre-test between the two groups, but these 
differences appeared for the experimental group who underwent the training 
program on the posttest, the results also showed continued improvement in 
showing emotional intelligence skills in favor of the experimental group after 
the end of the program. 
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Khairallah (2008) conducted a study on the legalization of Frank Williams CAP 
on (910) students from (3-6) primary grades to study the psychometric 
properties of the components of the package, the results of the study showed 
that feeling was characterized by high constructive validity, and the test phrases 
obtained high coefficients of excellence, and high scores on the reliability of 
internal consistency and split-half, and no differences in the degree of the 
responses of the members to the creative divergence scale depending on the 
interaction between gender and classroom variables. 

Fraunberger (2004) conducted a qualitative study aimed at developing creative 
writing based on the theory between Williams's emotional, cognitive interaction 
model and Clark's model of distinctive characteristics of gifted students in 
America. The sample consisted of (50) talented students; he employed four of 
Williams' strategies: structured random research, intuitive expression, creative 
writing skills, visual representation skills, through the methods of qualitative 
analysis, he reached the effectiveness of these strategies in developing creative 
writing. 

 

3. The Study Methodology  
The quasi-experimental method in the equivalent group method (control group, 
experimental group, pre- and post-test) was used to determine the effectiveness 
of the use of a training program based on the model of emotional cognitive 
interaction of Frank Williams in the development of creative divergent feeling of 
tenth-grade students in King Abdullah II schools of excellence. 

3.1 Members of the study sample 

The study members consisted of all the tenth-grade gifted students in King 
Abdullah II School of Excellence in Salt City and their number (77) students for 
the second semester of the academic year 2018/2019, they were selected in an 
available way, for the school administration to cooperate with the researchers, 
and the divergent thinking scale was applied to the study members. After 
correcting the tool, it was found that there were (40) male and female students 
whose responses on the divergent thinking scale were below average. 

The students were consulted about the program and all students agreed, they 
were divided into two groups equally in a simple random manner, the 
experimental group consisted of (20) students who received a training program 
based on Frank Williams' emotional, cognitive interaction model, and the control 
group consisted of (20) male and female students who did not receive the 
training program, the pre/ post scale measures were applied to both groups, 
according to Table (1): 
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Table 1: Distribution of Study Members 
 

Study 
variables 

 
Gender 

The educational level of parents Total 

Diploma Bachelor Postgraduate  

Males Females     

Group 
Experimental 9 11 3 10 7 20 

Control 8 12 4 9 7 20 

 Total 17 23 7 19 14 40 

 

3.2 The Scale of the Study 

3.2.1 First: Creative Divergent Feeling Scale: 

To achieve the study's objectives, the Frank Williams scale was used to measure 
divergent emotional thinking, which was used in the study of Ghulam (2012), 
where the researcher applied the scale to a sample of (910) students between the 
ages of (9-12) years, the scale consists of 50 paragraphs that measure the 
following dimensions (curiosity, imagination, complexity, risk tolerance), for 
further verification, the validity of the test was confirmed by presenting it to a 
group of arbitrators from the faculty of education specialized in counseling and 
psychology, taking their views on the suitability of its domains and items, and 
the soundness of its language, and asked them to judge each paragraph of the 
test in terms of representation and adequacy for the category to which the study 
sample belongs, besides, in terms of language appropriateness. Based on the 
observations of the arbitrators, the wording of 4 items was amended and 
finalized. Also, indications of the validity of the internal consistency of the scale 
were extracted. The correlation coefficients of the paragraphs with the total score 
and the dimension were obtained in a pilot study consisting of (30) students. 

Table 2: Correlation coefficients between items, total score and domain of creative 
divergence feeling scale 

Item 
N 

Correlation 
with 

dimension 

Correlation 
with tool 

Item 
N 

Correlation 
with 

dimension 

Correlation 
with tool 

Item 
N 

Correlation 
with 

dimension 

Correlation 
with tool 

1 .413**0 .444*0 18 .563**0 .370*0 35 .386**0 . 700**0 

2 0.381** . 828**0 19 .557**0 .533**0 36 .535**0 .477*0 

3 .592**0 .395*0 20 0.694** .456*0 37 .507**0 . 521**0 

4 .477**0 .581**0 21 .507**0 . 419*0 38 .323**0 0.481* 

5 .435**0 0.395* 22 .547**0 .423*0 39 .246**0 .549**0 

6 .572**0 0.493** 23 .532**0 . 412*0 40 .553*0 . 651**0 

7 .478**0 0.541** 24 .543**0 .453*0 41 .368**0 . 421*0 

8 .359**0 0.692** 25 .557**0 .608**0 42 .401*0 . 812**0 
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Item 
N 

Correlation 
with 

dimension 

Correlation 
with tool 

Item 
N 

Correlation 
with 

dimension 

Correlation 
with tool 

Item 
N 

Correlation 
with 

dimension 

Correlation 
with tool 

9 .563**0 .370*0 26 .386**0 . 700**0 43 .413**0 .444*0 

10 .557**0 .533**0 27 .535**0 .477*0 44 0.381** . 828**0 

11 0.694** .456*0 28 .507**0 . 521**0 45 .592**0 .395*0 

12 .507**0 . 419*0 29 .323**0 0.481* 46 .477**0 .581**0 

13 .547**0 .423*0 30 .246**0 .549**0 47 .435**0 0.395* 

14 .532**0 . 412*0 31 .553*0 . 651**0 48 .572**0 0.493** 

15 .543**0 .453*0 32 .368**0 . 421*0 49 .478**0 0.541** 

16 .557**0 .608**0 33 .401*0 . 812**0 50 .359**0 0.692** 

17 .386**0 . 700**0 34 0.694** .456*0    

* Statistical significance at the level of significance (0.05). ** Statistical significance at 
the level of importance (0.01). 

It is clear from Table (2) that the correlation coefficients of the items with the 
total degree and with the domain were statistically significant at significance 
levels (α=0.05) and (0.01), therefore, none of them has been deleted, indicating 
that the scale domains are suitable for measuring divergent creative feeling, 
thus, indicating that the scale has a high level of validity and its relevance for the 
current study. 

The reliability of the instrument was also verified in two ways. First, the Alpha-
Cronbach method: The researchers calculated the coefficient of reliability Alpha-
Cronbach for the domains of the scale and ranged between (0.74-0.78). The 
second split-half method: The reliability of the scale was calculated by the split-
half or division method of the four domains, ranging between (0.68-0.71) on a 
pilot study of (30) students. Table 3 illustrates this: 

Table 3: Alpha-Cronbach's reliability coefficients and Split-half reliability of the 
scale domains and the total divergent feeling scale 

 

Scale domains Alpha Cronbach split-half reliability 

Curiosity 0.74 0.68 

Imagination 0.76 0.69 

Complexity 0.77 0.70 

Risk tolerance 0.78 0.71 

Overall scale 0.80 0.73 
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The researchers also corrected the scale by placing in front of each item a five-
step ladder according to Likert's pentagonal method, where it shows the degree 
of applicability of the content of the paragraph to the subject, it is as follows: 
very large (5), large (4), medium (3), low (3), very low (1), thus, the total score of 
the scale between (24-120), the higher the degree indicates a high level in the 
divergence creative feeling and vice versa. 
 
 
3.2.2 Second: The Training Program 
 
First: Definition of the Program 
The researchers reviewed the educational literature and related previous studies, 
accordingly, a training program was built based on the emotional, cognitive 
interaction model in developing the divergent creative feeling among the tenth- 
grade gifted students, which includes training activities and skills that employ 
the four skills: “curiosity, imagination, complexity, and risk tolerance”, where 
the curriculum consists of all subjects from primary to tenth- grade and consists 
of four courses: (Language, mathematics, science, social, science) where it 
consists of (8) strategies that teachers can use them during their presentation of 
content as a way of demonstrating four cross-sectional behaviors that can be 
applied to develop creativity in any of the previous content topics, the most 
important of which are: creative writing and creative reading, contradictions, 
characteristics, symmetries, inequalities, provocative questions, examples of 
change, tolerance of ambiguity, inclinations, and desires of creative people. 
 
Second: The objectives of the training program: 
*The overall aim of the program is to develop a divergent creative feeling of 
gifted students through training on the emotional, cognitive interaction model 
strategies of Frank Williams. 
 
Special Program Objectives 
 

1. To introduce the gifted tenth- grade students to the concept of divergent 
creative feeling. 
2. To train talented 10th- grade students on how to develop a creative 
divergent feeling. 
3. To enrich and refine the abilities and skills of the trainees to develop the 
skills of divergent creative feeling. 
4. To employ and use emotional, cognitive interaction model strategies to 
become a key input in the education process. 

 
Third: Target group: Tenth- grade gifted students at King Abdullah II School of 
Excellence in Salt. 
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Fourth: Program Design: 
1. Review several training programs used in the theoretical literature and 
previous studies that are related to the model of emotional, cognitive 
interaction and divergent creative feeling. 
2. Define the general framework of the training program within the 
emotional, cognitive interaction model, and analyze the four areas: 
"curiosity, imagination, complexity, risk tolerance". 
3. Define all the domains of divergence creative feeling that the researchers 
will train the students on it, and they collect a large number of activities and 
training for the development of each domain, and some activities were 
selected and modified, and they design new activities that suit the age, target 
group, and educational environment. 
4. Coordinate activities in the form of training sessions within a specified 
period, including several objectives, actions, and strategies. 

 
Fifth: The validity of the training program: After the completion of the training 
program, the researchers presented to a group of arbitrators working in 
Jordanian universities and workers in educational psychology, special 
education, psychological counseling, measurement and evaluation to ensure the 
appropriateness of the program activities for the target group, and the 
effectiveness of the training program in achieving the objectives set, and the 
extent to which the items are linguistically accurate, and the clarity of the 
content, objectives, activities and procedures and their relevance to the target 
group. 
 
After the arbitration procedure, the researchers did the appropriate 
modifications to the training program in the light of the opinions of the 
arbitrators and they finalized in preparation for applying it to the study 
members, a criterion (80%) was adopted to change, add or delete some activities, 
so that the duration of the session was adjusted from (45) minutes to (60) 
minutes. 
 
Sixth: The content of the training program: The training program consisted of 
ten training sessions including objectives, procedures, and activities for the areas 
included in the four capacities in the emotional, cognitive interaction model, it 
was implemented at the King Abdullah II School of Excellence in Salt city, the 
duration of implementation of the program was approximately four weeks (one 
month) to train gifted students to develop a divergence creative feeling through 
the model of emotional cognitive interaction, it consisted of (10) training sessions 
at the rate of two sessions per week, and each session lasts for (60) minutes. 
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Seventh: The Operational Plan of the Training Program: 
 

Session  Training skill Objectives of the session Session   
duration 

First session  Introduction and 
definition 

Gifted students are introduced 
to the goals of the program, to 
the role assigned to it during the 
training program, and to the 
strategies of the emotional, 
cognitive interaction model. 

60 minutes 

Second 
session  

The idea of divergent  
creative feeling, its 
importance, and its 
elements 

Gifted students are introduced 
to the idea of divergent  creative 
feeling and the importance of 
creativity in everyday life 

 

Third 
session  

Vision  and 
visualization 

Developing the ability to 
visualize and imagination, the 
ability to build mental fantasies, 
the formation of integrated 
mental images of the imagined 
thing, the development of 
pictures if invention to 
accomplish and achieve 

60 minutes 

Fourth 
session  

Listening Introduce students to listening 
skills, train them and strengthen 
social relationships through 
good listening 

60 minutes 

Fifth 
session  

Speaking  Introduce students to speaking 
skills, and train them in it 

60 minutes 

Sixth 
session  

Complexity  Students are introduced to the 
skill of complexity, and the 
ability to search for several 
alternatives to solve a particular 
problem 

60 minutes 

Seventh 
session  

Curiosity Introduce students to curiosity, 
train them to insist on things, 
and follow what happens next 

60 minutes 

Eighth 
session  

Risk tolerance  Introduce students to the skill of 
risk tolerance, practice, and 
experiment with difficult 
situations. 

60 minutes 

Ninth 
session  

Feedback Explain feedback and train 
students on feedback. 

60 minutes 

Tenth 
session  

Evaluation Session Identify the advantages and 
disadvantages of the training 
program, and learn about the 
educational benefit of the 
training program 

60 minutes  
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Eighth: study design and statistical treatment: 
This study uses quasi-experimental design, to determine the effect of the 
training program based on the emotional, cognitive interaction model in 
developing the divergent creative feeling of the experimental group, where the 
pre-application of the scale was to all the study members (experimental and 
control groups), and then the researchers apply the training program which was 
based on the Frank Williams emotional, cognitive interaction model in the 
development of divergent creative feeling to the experimental group only and 
not to the control group, after the completion of the training program, the post-
test was applied to all the study members again from the experimental and 
control groups, the pre, post, and adjusted arithmetic averages and standard 
deviations were extracted taking into account the pre- differences between the 
two groups, and (ANCOVA) test was used to judge the significance of the 
differences between the mean scores of gifted students between the 
experimental and control groups, also, (MANCOVA) was extracted to extract 
significance differences in the sub-skills of the creative divergence scale between 
both groups. 
 
The design of the present study is as follows: 

- The experimental group (pretest - application of training program 
- post-test) (OXO). 

- The control group (pre-test - non-application of the training 
program) (O O). 

* Where (O) represents the pre and post creative divergent feeling, and (X) 
training program. 
 

4. The Study Results and its Discussion 
 

Hypotheses of the Study 

The first hypothesis  There are statistically significant differences between the 
average performance of the experimental and control 
groups in developing the divergent creative feeling 
among gifted students due to the training program. 

The second hypothesis  There are statistically significant differences between the 
average performance of the experimental and control 
groups in developing the creative divergent feeling 
among gifted students due to the gender variable and 
educational level of the parents. 

 
The first hypothesis: There are no statistically significant differences at the 
significance level (= α0.05) between the average performance of the experimental 
group and the average performance of the control group in developing the 
divergent creative feeling among gifted students in the schools of King Abdullah 
II for excellence in the city of Salt due to the training program? 
 
To investigate this question, the mean and standard deviations of the pre and 
post measurements and the adjusted arithmetic averages were extracted for the 
grades of gifted students in the King Abdullah schools for Excellence on the 
scale as a whole and on the sub-domains of the Creative Divergence Scale (for 
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the two experimental groups) that underwent the training program (and 
control), that have not experienced the training program, the results are as 
follows: 
 
Table 4: means and the standard deviations of the pre/post scores of the gifted 
students on the overall scale of the divergent creative feeling of the experimental and 
control groups 

Group 

Pre divergent creative feeling Post divergent creative feeling 

N Mean 
Standard 
deviation 

N Mean 
Standard 
deviation 

Experimental 20 163.14 15.85 20 184.27 12.79 

Control 20 171.49 17.36 20 162.97 19.67 

Total 40 167.49 16.61 40 173.62 16.23 

Table 4 shows the existence of apparent differences between the pre and post 
arithmetic averages of the communication skills of gifted students of the 
experimental and control groups, to illustrate the significance of the statistical 
differences between the arithmetic averages of the scale as a whole, ANCOVA 
was used and the results are presented below: 

Table 5: Modified arithmetic averages and standard errors of students' scores on the 
creative divergent feeling scale in the experimental and control groups 

Group  Mean  Standard error  

Experimental  188.74 3.01 

Control  161.49 3.38 

Total  175.12 2.19 

 

Table 6: Results of the ANCOVA analysis of the effect of the group on the overall 
scale of the divergent creative feeling of gifted students  

Source of variance 
Sum of 
squares 

Df 
Mean if 
squares 

F value Sig 

Pre/test 
(accompanying) 

3249.76 1 3249.76 14.97 *0.000 

Group 7986.46 1 7986.46 35.69 *0.000 

Error 8724.67 42 187.45   

Modified overall total 17460.89 44    

* Statistically significant at the significance level (α = 0.05) 
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Table (6) revealed significant differences in the divergent creative feeling scale of 
gifted students due to the group variable with a value of F (35.69), these 
differences were in favor of the experimental group, which had an adjusted 
mean of (188.74). The program has contributed to the development of the sense 
of divergent creative feeling of gifted students. The means and standard 
deviations of the dimensions of the creative divergent feeling scale were also 
extracted, as shown in Table 7: 

Table 7: The means and standard deviations of the pre/post scores of the gifted 
students on the dimensions of the divergent creative feeling of the experimental and 
control groups 

 

Test  
 

Dimensions 
Experimental  Control  Total  

Mean  STD  Mean  STD  Mean  STD 

 

 

Pre/test  

Curiosity  23.47 3.24 23.68 3.41 23.58 3.33 

Imagination 31.04 3.75 32.89 4.38 31.97 4.07 

Complexity 21.79 3.17 22.48 3.82 22.14 3.50 

Risk tolerance 33.46 4.19 35.19 4.73 34.33 4.46 

 

 

Post/test  

Curiosity 26.37 2.46 24.92 3.57 25.65 3.02 

Imagination 45.72 3.27 30.64 4.23 38.18 3.75 

Complexity 29.63 2.86 21.78 2.75 25.41 2.81 

Risk tolerance 46.83 3.98 33.63 4.87 4.23 4.43 

 

Table (7) shows the existence of apparent differences between the pre and post 
arithmetic averages of both groups in the sub-fields of the creative divergent 
feeling scale of gifted students; these results are presented below: 

Table 8: Modified Computational Modifiers and Standard Errors for Students on 
Dimensions of the creative divergent feeling scale in the experimental and control 
groups 

Dimensions Group  Mean  Standard error  

Curiosity Experimental  26.79 0.49 

Control  22.74 0.74 

Imagination 
 

Experimental  34.02 0.41 

Control  32.08 0.75 

Complexity Experimental  26.21 0.51 

Control  22.94 0.54 

Risk tolerance Experimental  39.07 0.89 

Control  33.38 0.79 

 

Table (8) revealed significant differences in the creative divergent feeling scale of 
gifted students due to the group variable in favor of the experimental group, this 
is attributed to the activities and exercises involved in the program based on 
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Emotional Cognitive Interaction model, the training program enabled students 
to interact with each other within a framework of respect and responsibility, this 
helped them to express themselves, increasing their motivation for further 
exploration, the practice of imagination, students also can interact with its 
contents and thus had the motivation to continue learning, and that they can 
learn, and that through the use of different strategies provided the students with 
the technical expertise necessary for the process of learning, this is confirmed by 
Newman (2005) that the model of cognitive interaction offers real opportunities 
for an integrated and meaningful education and its synthesis that includes 
acquiring knowledge and learning skills while ensuring that students can focus 
on issues that need to be investigated and develop problem-solving skills to 
identify the problem and the areas of research and inquiry, and to develop the 
necessary skills to organize, manage and implement information that 
investigates the issue. 
 
This finding agreed with the results of the Talafah and Hamran (2013) study, 
which demonstrated the superiority of the experimental group (the cognitive-
emotional interaction model) in the perceived self-efficacy scale as a whole, and 
its five domains, the result was also agreed with the result of Wang and Chen 
(2012) study, which showed that the strategies of the cognitive interaction model 
made it easier for students to design games creatively and help them to practice 
flexibly and quickly. Vally, Salloum, Al Qedra, El Shazly, Albloshi, Alsheraif and 
Alkaabi (2019) concluded that the training program increased students' 
creativity. The result goes with Fink, Reim, Benedek & Garbner's (2019) study 
which concluded that. The verbal training was found to increase both verbal and 
figural divergent thinking ability, but not creative potential in the story 
completion and the picture painting task. 
 
The second hypothesis: There are no statistically significant differences at the 
mean level (α=0.05) between the average performance of the experimental group 
and the average performance of the control group in the development of the 
creative divergent feeling of the gifted students in the King Abdullah II School of 
Excellence in Salt city due to gender variable and educational level for parents. 
Means and standard deviations of the study sample were calculated according 
to the variables of gender and the educational level of the parents. Table 9 
illustrates this. 
 
Table 9: Means and standard deviations of the study sample according to gender 
variables and educational level of parents 

Variables  Mean  Standard 
deviation  

Rank  

Gender  Females  3.19 0.79 1 

Males  3.21 0.85 2 

Educational level of 
parents 

Diploma  2.74 0.86 3 

Bachelor 3.41 0.72 1 

Postgraduate 2.92 0.85 2 

 

https://www.sciencedirect.com/science/article/pii/S1871187118302931#!
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As noted from Table 9, there are differences in gender, where the female group 
constituted the highest percentage of the study sample with a mean of (3.19), 
while the mean of the male category reached (3.21), there are also slight 
differences concerning the educational level of the parents, where students 
whose parents’ educational level is bachelor's degree obtained the highest mean 
of (3.41), followed by students whose parents’ educational level is postgraduate 
with a mean of (2.92), and students whose parents’ educational level diploma 
with a mean of (2.74). 

To verify the differences between the arithmetic averages in the study sample 
according to the gender variable and the educational level of the parents, Two-
Way analysis of variance between the means for each was performed, as shown 
in Table 10 below: 

Table 10: Two-Way analysis of variation of the study sample according to the 
study variables 

Source 
The level of 

divergent feeling 
Sum of 
squares 

Mean of 
squares 

(F) value Sig 

Gender Divergent feeling .347 .519 1.239 .116 

The educational 
level of parents 

Divergent feeling . 2176 .2541 .6344 .009* 

Error Divergent feeling 38.239 .254   

Total Divergent feeling 38.658    

* Statistically significant at the level of (α = 0.05) 
 
Where the calculated value of (F) was 1.239, the significance level (0.116) which 
is higher than the statistical significance level (0.05), this is attributed to the 
educational level of the parents and for the benefit of the bachelor's degree 
holders, the value of calculated (F) was (4.634) and the significance level (0.009) 
which is lower than the statistical significance level (0.05). 

Results showed that the model was able to develop the divergent creative 
feeling among male and female students alike, this is due to the nature of the 
balanced activities included in the program, which unleashed the creative 
potential of male and female students, helping them to express themselves 
freely, and to solve problems, and to raise their learning level. This may be 
because teaching of both sexes was done at the same level and within the same 
activities and procedures, and thus the development of their divergent creative 
abilities was similar in the context of parental educational level variable, this can 
be attributed to the nature of individual differences between students 
themselves, the quality of parents' education and follow-up to their children. 
Therefore creative energies differ from student to student. In this context, Al-
Enezi (2019) noted that Frank Williams' divergent creative model is used to 
reveal the creative potential of all students in the school, and creativity, 
cognitive content, and skill should not be isolated variables, but interact with 
each other so that creativity depends on knowledge and expertise. 
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4. Recommendations 

1. To include extra-curricular activities that might develop creativity and 
ability to think in creative ways in schools. 

2. To train talented students on the skills involved in the curriculum and 
the behavior of students in the emotional, cognitive interaction model, and 
this helps them to develop a creative divergence feeling. 

3. To develop different curricula in terms of content and objectives, and 
their activities so that they are more appropriate to create the creative feeling 
of students at different educational levels.  

4. To conduct further studies dealing with the application of emotional, 
cognitive interaction model strategies to gifted students at different ages and 
comparing them with ordinary students. 
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