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Abstract 
The research aimed at identifying the effectiveness of a mathematics learning program based on the Mind habits in 
developing academic achievement motivation and creative thinking among University students. To collect the data, 
the researchers used the academic achievement motivation scale (Elsayed, 2012) and the creative thinking in 
Mathematics test (Prepared by the Researchers). The study methodology based on the semi experimental method and 
the statistical program SPSS was used to analyze the collected data. The sample was chosen randomly from the 
mathematics department. The results found that there are statistically significant differences between the scores of 
the academic achievement motivation and the creative thinking in favor of the post- applications at (0.01) level and 
this showed that the program has positive effects in developing the academic achievement motivation and the 
creative thinking in Mathematics among Prince Sattam Bin Abdulaziz University Students.  
Keywords: Mathematics learning, Mind habits, academic achievement motivation, creative thinking, Higher 
Education 
1. Introduction 
Recent trends in teaching mathematics have led to developing the levels of creative thinking. So, the objectives of 
the University's academic programs should be based on developing the creative capabilities, critical thinking skills, 
the Mind processes, and the mathematical problem-solving. (Ellen, 2001,304) 
Since 1950 creative thinking was an important scientific research problem in many countries. Developing humanity 
depends on creative thinking that enables the person to make more innovations or contributions to be able to face 
daily problems. (Almchrefi, 2005, 35), and the student who thinks creatively reaches his goals at the least time, 
effort, and cost. (Aldabagh, 2008, 4). 
The study (Anncmie Desoete, 2007) emphasized that the importance of the Mind habits in teaching mathematics that 
increase the achievement motivation. 
2. Research Problem 
The researchers wanted to answer the following main question: What is the effectiveness of a program based on the 
Mind habits in developing academic achievement motivation and creative thinking in Mathematics among Prince 
Sattam Bin Abdulaziz University students?   
The sub-questions: 
1) What are the components of the proposed  mathematics learning program that based on the Mind habits? 
2) Does the Mind habits program develop: 
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A) The academic achievement motivation among the study sample? 
B) The creative thinking in Mathematics among the Sample? 
2.1 The Aim 

The research deals with one of the most important aims in developing humanity which is developing the thinking 
skills. So the researchers aimed at identifying the effectiveness of the mathematics learning program based on the 
Mind habits in developing both academic achievement motivation level and creative thinking Skills in Mathematics 
among the study sample? 
2.2 The added value of the research in Mathematics Learning are 
1) Highlighting the Mind habits that are related to the labor – market especially, academic achievement 
motivation, and creative thinking in mathematics learning in general. 
2) Fulfilling the society's main objective of active learning. 
3) Forming an ideal to achieve nationally and internationally, by relating our recent age where we live to the 
progressive technology. 
4) Graduating efficiency students know how to think, plan, and be creative. 
2.3 The Importance 

The research can help the following:   
1) Faculty members: Identifying the Mind habits skills, academic achievement motivation dimensions, and 
creative thinking skills in mathematics. 
2) Students: Providing an attractive learning environment that increases their participation in the educational 
situation by using the Mind habits programs, and developing the academic achievement motivation and creative 
thinking in Mathematics. 
3) Quality and Accreditation: Achieving the Universities' strategic objective which means "continuous 
improvement of teaching and learning processes", by activating self-learning, as well as building modern strategies 
for teaching and learning. 
4) Researchers: using the results and the recommendations in other new related studies.   
3. Methodology 
3.1 The Research Methodology 

The semi-experimental method (one-group experimental design), the analytical descriptive method of the references 
and literary survey, and SPSS were used in analyzing and interpreting data and statistics. 
3.2 The Research Limits 

1) The study sample was selected randomly. It consisted of 22 students from the fifth-level, Education Faculty in 
Dalam, section 129, in the second semester of the academic year 1439/1440 H, at Prince Sattam bin Abdulaziz 
University, Al-Kharj, Riyadh, which was taught by using the study program. 
2) The thinking methods unit of the methodology curriculum (1); for its relation to the Mind habits in a 
mathematics learning program, academic achievement motivation, and creative thinking skills. 
3.3 Research Tools 

1) The academic achievement motivation scale in mathematics (Elsayed, 2012). 
2) The creative thinking in Mathematics test (prepared by the researchers). 
3) The experimental tool: A program based on the Mind habits (prepared by the researchers).           
4. Definitions 
Mind Habits: 
Mind habits definition is considered as an important educational definition that emerged at the beginning of the 20th 
century and these habits are one of the Marzano Learning Model dimensions. The Mind habits aim to employ 
cognitive and emotional processes (self-regulation, creative thinking, and critical thinking) during educational 
situations. Marzano defines them as "a relationship between the student's thinking style during problem solving and 
his will to think" (Marzano et al., 1993). 
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Alqady defines them: "cognitive habits that guide students' behavior and motivate them to learn; to achieve a 
particular goal and help them focus on the most important priorities"(Alqady et al., 2016, 44). 
The Mind habits in the current research are defined as "a set of creative behaviors used in organizing educational 
experiences in the research program". These Mind habits are sixteen as (Costa, Kallick, 2000): 
1) The perseverance in the learning process. 
2)  Controlling within the rush degree. 
3) Listening to students with understanding and empathy. 
4) Thinking flexibly. 
5)  Building meta-cognition processes. 
6) Questioning and asking problems. 
7) Applying previous experience in new situations. 
8) Working hard for scientific accuracy. 
9) Thinking and communicating accurately and clearly. 
10)  Using senses in data collection. 
11) Creativity, Imagination, and Innovation. 
12) Responding with surprise and desire. 
13) Taking the calculated risk. 
14) Searching for thinking cheerfully. 
15)  Reciprocal thinking. 
16)  Desiring and attitude to learning. 
Academic Achievement Motivation: 
It is the motivation that seeks success or achieves the desired end, or the drive to overcome obstacles, or to complete 
the performance of difficult tasks quickly (Alhefnee, 1994, 12). It is also a state of change resulting from the activity 
of an organism that is characterized by stimulus and directed behavior to achieve an aim. (AlKhuly, 2002, 46). 
The academic achievement motivation was defined as the students' curiosity and their perseverance in carrying out 
the mathematical tasks and avoiding the failures. 
Creative thinking: 
Creative thinking was identified by Torrance (1967) as the process in which the individual became sensitive to 
problems. Or " The individual ability to produce a fluency, spontaneous flexibility, originality and distant 
correlations production in response to a problem or a stimulating situation" (Khayrallah, 1975, 5), and it was defined 
as "A Mind process in which the individual produces something new and innovative, characterized by originality and 
diversity of ideas or objects and the linking of elements with relationships to solve problems by a new component 
including the fluency, the flexibility, originality, and relationships" (Aldapagh, 2008, 13).  
The procedural definition can be expressed by a measured score on the creative thinking in Mathematics test.  
5. The Theoretical Framework 
The Mind habits: 
The Mind habits according to Marzano et al. (1993) include positive attitudes and the learning process perceptions. 
But Arthur Costa and Bina Kallick designed a thinking habits hierarchy that known as the Mind habits, the model 
includes the separating thinking skills such as comparing, classifying, formulating the hypothesis, thinking strategies 
as problem - solving, and making - decision, creative thinking, designing unique models; cognitive abilities such as 
active open thinking, and finding alternatives. Costa and Kalik subsequently proposed an integrated model that 
includes 16 Mind habits (Costa, Kallick, 2000). 
Qatami added that the Mind habits are defined as the knowledge representation to achieve the aim, and use 
experiences in different situations to reach a state of rest and pleasure. He also referred to it as structured, organized 
thinking, which includes mechanisms and strategies related to the aim and then planning to achieve it consciously. 
So those who possess Mind habits have the ability and the will (Qatami, 2007, 14). 
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The Mind habits classification: 
The Science, Mathematics, and Technology Project (2001) proposed some Mind habits that may play a prominent 
role in developing the individual: integration, diligence, justice, curiosity, openness to new ideas, knowledge-based 
skepticism, imagination, numerical skill, guessing, observation, Communication, and critical response skill. 
(AlHarthy,2007, 39-40) 
Stephen Covey (2000) identified seven Mind habits: 
1) Initiative. 
2) Plain goal. 
3) Prioritizing (begin with the most important). 
4) Thinking about mutual gain (seeking others pleasure). 
5) Understanding first then try to understand others. 
6) Cooperation. 
7) Reviewing, evaluating the self, and developing the weaknesses. 
Manal Souttohy classified the Mind habits into: observation, details and Mind perception, questions and hypotheses, 
Mind planning formulation, determination, and attempt (Soutohy, 2011, 42). 
While Marzano defined the Mind habits in three broad categories (Marzano et al., 1993, 240-244): 
1) Self-regulation thinking: 
Mind habits involve self-regulation so the learner is aware of his thinking, capable of systematic planning, able to 
use the learning resources to reach the solution, able to assess the effectiveness of his various actions to find a 
solution for the facing problem. 
2) Critical Thinking:  
The critical thinking learner is characterized by Seeking precision in his work, and he is open-minded. The learners 
can obtain this thinking by controlling discussions about different ideas, playing roles in historic events, holding 
seminars and debates, watching television programs that express different viewpoints, and analyzing different 
articles and topics. 
3) Creative thinking: 
It is characterized by that:  
A) It is a complex, objective, comprehensive, and productive Mind activity.  
B) It is oriented towards finding a problem solution or reaching original results.  
C) It is complex thinking because it contains interrelated cognitive, emotional, and ethical elements that ultimately 
form a unique state of Mind. (Alaza , 2002 , 265). 
Meader (1998) believes that creative thinking consists of two elements: Convergent, which includes the correctness, 
and agreed with information, and Divergent thinking that is used to generate and derive various ideas (Sawyer et al., 
1990). It is a process of interpersonal and intrapersonal by which the original and important outcomes can be 
developed (Al-Atoom, 2009, 139-140). The Arab Council of Gifted and Talented (2002) clarifies that creative 
thinking is based on the creation and depends on the appropriate environment, the individual's goals, Mind processes, 
experiences, and personal characteristics. (Manssi, 1991, 241). 
Torrance tests referred to Fluency as the most important creative thinking ability. It means the ability to generate a 
large number of alternatives, synonyms, ideas, problems or uses when responding to a particular stimulus which in 
essence is a process of recall of information, or experiences, or concepts previously learned (Garwan, 1999, 82).  
1) The fluency according to (Al-Atoom, 2009, 141), (Almeshrefi, 2005, 49) includes: 
A) The Ideational Fluency: refers to "the ability to produce the largest number of expressions that belong to a 
particular type of ideas at a specific time, and it is revealed by using tests that require subjects to undertake certain 
activities ". 
B) The verbal fluency: it is the ability to produce as many words as possible where available certain conditions 
"appear in the form of the ability to produce a greater number of words that contain certain letters. This ability is 
especially noticeable among creators in the humanities and the arts fields.  
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C) the associational fluency: "The ability to produce as many primary units as possible with certain characteristics 
such as a relationship of similarity, and the production of new ideas in a position that requires less control, the 
importance of the type of response, and the importance of the number of responses which is issued by the researcher 
at a specific time ". 
D) The expressional fluency: means "the ability to express ideas fluently or to formulate useful phrases", Guilford 
described it as "rapid thinking inappropriate related words". 
2) Flexibility can be expressed in two forms (Khairallah, 1981, 363), (Moawad, 2000, 174):  
A) Spontaneous flexibility: the ability to change the thinking of freedom without directing towards a particular 
solution and the possibility of changing the person for his thinking in new directions to produce as many as possible 
of different ideas in ease and ease.  
B) Adaptive flexibility: refers to the ability to rapidly change thinking and Mindset to cope with new situations and 
changing problems. The person enjoys this ability through tests that give the subject a problem, and then asks him to 
find a variety of solutions, although there are some traditional solutions known to the problem, they are rejected 
because what is required in such a situation is diversity.  
3) Originality: "the ability to produce as quickly as possible the indirect and uncommon responses and ideas which 
are at the same time acceptable and appropriate to the goal and originality means novelty and wit" (Moawad, 2000, 
174). 
4) Accuracy of details: It is the skill to explore alternatives to deepen the idea. Torrance defined it as "the ability to 
give details of a particular idea or to give further additions to the ideas" (Moawad, 2000, 174). 
The educational importance of the Mind habits: 
The mathematics programs have great importance in teaching and learning in the twenty-first century, especially the 
mathematics programs that are based on the Mind habits. 
Because of the importance of mathematics in all areas of daily life, it is clear that the importance of developing 
students' skills to achieve maximum effectiveness in teaching and learning to meet the needs of society  (Elsayed, 
2019). 
It can be summarized as follows (Said, 2006, 431), (Abdel Wahab, 2009, 2), and (Costa & Kallic, 2000): 
1) Directing and organizing the learning process, assuming responsibility, and using the thinking skills to guide 
and improve thinking. 
2) Mixing critical and creative thinking as well as self-organizing abilities to reach the best performance. 
3) Finishing any task in a short time. 
4) Focusing on independence and taking responsibility when achieving any task. 
5) Choosing the educational situation procedures that the student is going through. 
6) Proficiency in dealing with information from various sources to achieve awareness, understanding, excellence, 
and the use of the information. 
7) Understanding positive attitudes and perceptions about learning and social and collaborative skills use. 
8) Developing the achievement, and dealing with daily life situations effectively. 
9) Paying attention to details, flexibility and awareness to make results and communicate well. 
The proposed Mind habits mathematics learning program: 
The program was based on Costa and Kallic model that contains of 16 Mind habits (2000), according to the 
problem-solving strategies by George Pulia in mathematics (Ghandourah, 1997) (Aqeelan, 2000), (Al-Sawai, 2004), 
(Saleh, 2006), and (Badawi, 2008), and the scientific chains of mathematics (McGraw-Hill) (Elsayed, 2019), which 
is compatible with the constructive theory in learning mathematics that encourages innovation, organizing and 
presenting educational experiences; that is relevant to the academic achievement motivation and the creative thinking 
skills in Mathematics, which the model aimed to develop . As it contributes to problem - solving in a systematic and 
organized way that achieves effective communication through encouraging writing, dialogue, and discussion, and 
teamwork among students, and projects. So their academic motivation increases, on one hand, and their athletic 
sense develops, on the other hand (Chulvi, et., al, 2012), (Varol, Farran, 2007).  As it is shown in the following table:  
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Table 1. The Mind habits program 
No. The Mind habits The program basis 
1 Perseverance of the 

student in the learning 
process  

Support the student continuity in the learning activities within the educational situation and 
outside, and motivates them to benefit from successful educational experiences with the attempt 
and experimentation individually and collectively. 

2 Controlling within rush  Take the calculated risk to design educational situations and problems that challenge their 
abilities according to the information available. 

3 Listening with 
understanding and 
empathy 

Students achieve specific tasks through the skill of development and follow-up through 
collaborative learning activities designed to support: group discussions, listening to others, 
questioning for accurate understanding, time estimation, enhancing others, and appreciating 
their ideas while working and speaking. 

4 Thinking flexibly Support students to discuss and evaluate their ideas and solutions in the light of others’ ideas 
and solutions through activities related to thinking on multiple paths. 

5 Building metacognitive 
Processes 

Directly related to the post- practice, by including activities that support students in reading, 
organizing, evaluating, and modifying their thinking. 

6 Asking and providing 
problems 

Solve problems by re-researching and experimenting through educational activities designed to 
develop students’ problem-solving skills. 

7 Applying previous 
experience in new 
situations 

Examine and develop the abilities and experiences of the student previously learned, through 
activities designed to do so. 

8 Doing an effort for 
scientific accuracy 

Developing the research skills, experimentation, and accuracy of scientific results, through the 
activities of experimentation, surveying, and problem- solving. 

9 Thinking and 
communicating 
accurately and clearly 

This habit is related to thinking, and the need for activities that require communication between 
students to justify their results and choices and clarify their thinking paths. 

10 Using senses to collect 
data  

Design activities to test students’ abilities to use the five senses to gather data about a problem 
or phenomenon. 

11 Creation, imagination, 
and innovation 

Produce new ideas of fluency, flexibility, and originality through the development of thinking 
activities. 

12 Responding with 
surprise and desire 

It is related to building the students’ abilities to be sensitive to problems, to be able to identify 
them, and take initiative in dealing with them. 

13 Taking risk management Related to students’ research on intellectual adventure, and experimentation to test the 
hypotheses and balance between the adventure spirit and its unaccounted consequences. 

14 Researching in thinking 
with fun 

Organize learning environments based on collaboration and enjoyment of educational work. 

15 Mutual Thinking Associated with the ninth practice and developing it, as group thinking is aimed at developing 
the cognitive structure of the individual constantly. 

16 Desiring and attitude to 
learn 

This is the result, noting the building of positive attitudes among students, with increased 
motivation and innovation. 

Table (1) illustrates the program main principles that enrich and evaluate individually or collectively using the 
communication means, digital databases, and open discussions through the Blackboard. 
Thus, the proposed program based on Mind habits helped in answering the first question of the research. 
Academic achievement motivation: 
The achievement motivation is one of the important humanitarian motivation system aspects because it is important 
to understand many educational problems and it was given greater attention than other social motives (Al Ghamdi, 
2000, 76). 
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The academic achievement motivation scale dimensions: 
The researchers used five dimensions to develop achievement motivation(Note 1): curiosity, perseverance, 
enjoyment, ambition, failure - avoidance, which agrees with most of the following educational studies and researches 
(Moussa, 1991, 5-15), (Elsayed, Ahmed, 2005, 22-23), (Al-Safy, 2001, 61-90), (Lutfallah, 2005, 34-35), 
(Abdelmalik, 2007, 65), as follows: 
1) Curiosity: The desire to discover the facts of the ambiguous things in the situations comes out of the student’s 
sensations. 
2) Perseverance: It means that the student is determined to achieve his aim despite the difficulties that prevent 
him from achieving the ability to keep his activity to the maximum extent possible. 
3) Enjoyment: A student’s sense of happiness and he seeks to achieve the aims to reduce boredom or faced 
difficulties. 
4) Ambitious: The student’s desire to increase his knowledge and skills, and to achieve a prestigious position, and 
the student’s desire to look forward to the future. 
5) Avoid failure: The student’s search for actions that prevent his failure, and the desire to overcome his failures 
quickly; to achieve further progress of the aims. 
Rana Abu-Zaarour (2004) conducted a study that aimed at finding out the effect of computer-aided Mind habits. She 
used “Visual Basic” on mathematics achievement and deferred achievement motivation for seventh - grade pupils in 
the governmental city of the Education Directorate in Nablus Governorate. There was a statistically significant 
difference at (0.01) level for the experimental group (Abu Zaarour, 2004). 
Khalid Al Rabghi (2005) found that there is a relationship between motivation and the Mind habits where differences 
in achievement motivation are due to the Mind habits prevalence (Al Rabghi, 2005). 
The Giyal study (2006) suggested that Mind motivation involves dimensions such as creative problem solving, 
cognitive integration, Mind focus, and learning orientation. These dimensions are characteristics of individuals who 
use Mind habits effectively. (Giyal, 2006). 
Chan Min and Charles study (2011) designed Mind habits program on the Internet for therapeutic mathematics to 
study its effect on achievement motivation. The results showed that the experimental group fulfilled higher levels of 
achievement motivation and discussed the implications of interventions and systems to raise students’ achievement 
motivation (Chan Min Kim, Charles B, 2011). 
Summary of the previous studies: 
1) The current study agreed with the previous studies aim in developing academic achievement motivation. 
2) The direct method used in mathematics education and learning programs based on the Mind habits. 
3) A program based on the Mind habits is used as an independent variable. 
4) The academic achievement motivation scale in mathematics is used by the researchers among the Sample. 
Creative thinking: 
Creative thinking in Mathematics test was prepared by the researchers (Note 2). It aimed at identifying creative 
thinking skills in mathematics among the sample. The test consisted of 12 questions and each question has many 
different correct solutions. 
Al-Ja’afra study (2001) aimed at comparing creative thinking and achievement motivation among the most 
academically outstanding and talented students in Jordan. The sample was students (boys and girls) in the tenth grade 
were divided into three programs. The study found that there is a relation between developing creative thinking and 
achievement motivation, and there aren’t significant differences between girls and boys (Al-Ja’afra, 2001).  
Abu Hilal and Al-Tahan study (2002) found that there is a relationship between creative thinking and academic 
achievement in a sample of talented students. The study was conducted in the United Arab Emirates (406 6th primary 
pupils) between intelligence, innovation, and achievement (Abu Hilal, Al-Tahan, 2002). 
Nasef (2010) found that there is a relation between creative thinking skills and critical thinking skills and academic 
achievement motivation. The study developed thinking skills through enrichment programs that lead to the 
development of academic achievement motivation (Nasef, 2010). 
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Summary of the studies' results: 
1) The current study agreed on developing the creative thinking skills in Mathematics. 
2) The relation between developing creative thinking skills and the achievement motivation in Mathematics. 
3) A program based on the Mind habits is used as an independent variable. 
4) The program was applied to university students. 
The research based on the Mind habits (independent variable), and few of these studies were conducted at the 
university level, which increased the two researchers motivation to conduct this research, as well as there were no 
study deal with the Mind habits program effective in developing academic achievement motivation and creative 
thinking in Mathematics among University students.  
Research hypotheses: 
According to the previous studies, the hypotheses are: 
1) There is a statistically significant difference between the average scores of the pre-and the post-application of 
the academic achievement motivation scale in favor of the post-application. 
2) There is a statistically significant difference between the average scores of the pre-and the post-application of 
the creative thinking in Mathematics test in favor of the post-application. 
3) The program based on the Mind habits is effective in developing academic achievement motivation and creative 
thinking in Mathematics. 
6. The Results Interpretation 
The researchers used the T-Test to test the hypotheses validity and used the practical significance (effect size) to 
confirm the first and second hypotheses validity. The results were: 
6.1 The First Hypothesis Result 

“There is a statistically significant difference between the average scores of the pre-and the post-application of 
the academic achievement motivation scale in favor of the post-application”, the research results: 
Table 2. The achievement motivation Scale statistical Indicators 

Pre- application Post- application Minimum 
limit 

Maximum 
limit 

item 

total Minimum Maximum total Minimum Maximum 

125 5 8 270 12 15 5 15 Curiosity 
126 5 9 267 11 15 5 15 Perseverance 
129 5 10 270 12 15 5 15 Enjoyment 
124 5 8 262 10 15 5 15 Ambitious 
125 5 9 269 12 15 5 15 Avoid failure 
629 25 44 1338 57 75 25 75 Whole scale 

Table (2) showed the academic achievement motivation scale statistical indicators, the maximum score for the 
students was (75) and the minimum score was (25). The maximum score obtained by the students in the post- 
application was (75) and the minimum was (57). The total score was (1338), while the maximum score obtained by 
the students in the pre- application (44) and the minimum was (25), and the total score was (629). 
The following table showed the achievement motivation scale "T" value: 
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Table 3. The achievement motivation scale "T" value 
Significance T value Pre- application     N2=22 Post- application   N1=22 item 

standard deviation Average standard deviation Average  
 
Significant 

2.97 2.24 8.61 1.92 14.86 Curiosity 
2.89 1.97 8.75 1.98 14.72 Perseverance 
2.89 1.82 8.41 2.12 14.73 Enjoyment 
2.95 1.24 6.99 2.48 14.46 Ambitious 
3.27 1.62 7.74 2.48 15.20 Avoid failure 
3.76 10.72 40.53 7.54 74.14 Whole scale 

Table (3) showed that the group average scores in the academic achievement motivation scale post- application were 
(74.14) and the standard deviation (7.54), while the results indicated that the group average score in the 
pre-implementation of the academic achievement motivation scale was (40.53) and the standard deviation (10.72), 
and there were statistically significant differences, where the calculated T value was (3.76), which was greater than 
the T value (0.01) in favor of the academic achievement motivation scale post -application . 
These showed the first hypothesis validity and answered the research first question. 
6.2 The Second Hypotheses Results 

"There is a statistically significant difference between the average scores of the pre-and the post-application of 
the creative thinking in Mathematics test in favor of the post-application ", the results: 
Table 4. The creative thinking in Mathematics Test Statistical indicators 
items Minimum 

limit 
Maximum 
limit 

Pre- application   N2=22 Post- application   N1=22 
Minimum Maximum Total Minimum Maximum Total 

Fluency 30 1 30 21 459 18 8 280 
Flexibility 15 1 15 8 220 8 4 114 
Originality 35 1 35 19 479 12 6 178 
Details 30 1 30 20 454 18 7 276 
Whole creative 
thinking 

110 4 110 68 1612 56 25 484 

Table (4) showed that the creative thinking in the Mathematics test statistical indicator, the maximum limit that the 
female students got (110) and the minimum score was (4). The maximum score obtained by the students in the post - 
application was (110) and the minimum was (68). The total was (1612), while the maximum obtained by the students 
in the pre- application was (56) and the minimum was (25), and the total was (484). 
The following Table showed the creative thinking in Mathematics test “T" value: 
Table 5. The creative thinking skills in Mathematics test "T" value 

Significance T value Pre- application   N2=22 Post- application    
N1=22 

item 

standard 
deviation 

Average standard deviation Average  

 
Significant 

3.15 2.56 16.61 3.032 26.38 Fluency 
3.01 1.57 6.15 1.875 12.11 Flexibility 
3.35 1.72 10.36 4.28 25 Originality 
3.13 2.14 14 3.46 24.11 Details 
3.67 14.49 46.76 7.56 89 Whole creative 

thinking 
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Table (5) indicated that the group average scores in the creative thinking skills in Mathematics test post-application 
were (89) and the standard deviation (7. 56), while the results indicated that the group average scores in the creative 
thinking skills in Mathematics test pre-implementation was (46.76) and the standard deviation (14.49), and there 
were statistically significant differences, where the calculated T value was (3.67), which is greater than the value of 
the table T (0.01) in favor of the creative thinking skills in Mathematics test post-application . 
These results showed the second hypothesis validity and answered the second question. 
The third hypothesis results: 

"The program based on the Mind habits is effective in developing academic achievement motivation and 
creative thinking in Mathematics ", the research results: 
The program practical significance impact is: 

The Effect Size (η2) )Rosnow & Rosenthal, 1996):       η2 =  
T2

T2+df
                  T2= T Value Square            

df= 21 
By calculating the practical significance of the differences between the pre and the post application of the academic 
achievement motivation scale: 
Table 6. Calculate the practical significance of the differences between the pre and the post application of the 
academic achievement motivation scale 

practical significance type ɳ2 degrees of freedom T value Level 
 
 

Strong 

0.30 21 2.97 Curiosity 
0.29 21 2.89 Perseverance 
0.29 21 2.89 Enjoyment 
0.30 21 2.95 Ambitious 
0.34 21 3.27 Avoid failure 
0.40 21 3.76 Whole scale 

From Table (6) The (ɳ) 2 value was greater than 0.14 indicating that the practical significance was strong, as well as 
the program impact in developing the academic achievement motivation, which indicated the first hypothesis 
validity. 
Also there were statistically significant differences in the Mind habits program at the (0.01) level between the 
research group average scores of the pre- and post- applications in favor of the post-application. This program 
included non-traditional teaching methods such as learning through discovering, collaborative learning, and the use 
of reinforcement various types. And the students' satisfaction raised the achievement motivation level through the 
mathematics tasks that put students in situations that challenge their thinking and inspire curiosity and perseverance, 
and this confirmed the program based on the Mind habits effectiveness in developing the research group academic 
achievement motivation in the post - application, which also demonstrated the first hypothesis validity. 
By calculating the practical significance of the differences between the pre and the post- application of creative skills 
in the Mathematics test : 
Table 7. Calculate the practical significance of the differences between the pre- and the post- application of creative 
skills in the Mathematics test 

practical significance type ɳ2 degrees of freedom T value Level 
 
 

Strong 

0.32 21 3.15 Fluency 
0.30 21 3.01 Flexibility 
0.35 21 3.35 Originality 
0.32 21 3.13 Details 
0.39 21 3.67 Whole creative thinking 

From Table (7) The (ɳ)2 value was greater than 0.14 indicating that the practical significance is strong, as well as the 
program impact in developing creative thinking skills in Mathematics, which indicated the second hypothesis 
validity . 
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Also there were statistically significant differences in the Mind habits program at the (0.01) level between the 
research group average scores in the pre- and post- applications in favor of the post-application. This program 
included non-traditional teaching methods confirmed the effectiveness in developing creative thinking in the post - 
application, which also demonstrated the second hypothesis validity. 
These showed the third hypothesis validity. 
7. General Conclusion 
By interpreting the research results, it was found that they agree with previous studies, as (Abu Za'arour, 2004), (Al 
Rapghy, 2005) that there is a relationship between motivation and the Mind habits, (Gial, 2006), (Charles B, 2011), 
(Al-Ja'afra, 2001), (Abu Hilal and Al-Tahan, 2002), (Nasef ,2010) which found that there is a relationship between 
creative thinking and academic achievement. 
So, this confirmed the effectiveness of the study program based on the Mind habits in developing academic 
achievement motivation and creative thinking in Mathematics, as this program included non-traditional teaching 
methods such as; collaborative, individual, and interactive learning, learning by discovering, and the use of 
reinforcement. That will contribute significantly to the development of the 21st-century learning skills (4C’S): 
Communication, Collaboration, Critical, and Creative Thinking in Mathematics. The main question was answered: 
"What is the effectiveness of a program based on the Mind habits in developing academic achievement 
motivation and creative thinking in Mathematics among Prince Sattam Bin Abdulaziz University Students?"  
8. Research Recommendations 
1) Educational researchers should pay attention to the programs based on the Mind habits in the educational 
mathematical concepts’ software construction. 
2) Learning resources centers and mathematics laboratories in all public education stages should be developed and 
activated, and provide them with Mind habits programs. 
3) Designing new preparing teachers’ programs in the education faculties based on the Mind habits, concerning 
theories of learning and education. 
4) Ministry of education should hold courses and seminars for teachers and supervisors of mathematics in designing 
and building programs based on the Mind habits. 
9. Research Proposals 
1) Conducting a similar study of this study: 
A) In the Middle, high school, and other universities. 
B) The curricula integrated into science and mathematics. 
C) Finding out the impact of developing critical thinking skills and attitudes. 
2) Studying the program impact based on the Mind habits during service on the attitude towards teaching. 
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Note 1. Appendix (1): Academic achievement motivation in mathematics scale. 
Note 2. Appendix (2): Creative thinking skills in mathematics test. 
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