
 

595 
 

The effect of a strategy based on analogical thinking on 

developing divergent thinking among second-grade intermediate 

students 

Fu'ad Salim Muhammad Ali Al-Matiouti 

Prof. Dr. Wafa'a Mahmood Younis    

Dr. Muhammad Abd al-Ilah  

University of Mosul / College of Education for Pure Sciences 

Fuadsalim.93qa@gmail 

Abstract 

  The aim of the current research is identify impact of a strategy based on 

analogical thinking on development divergent thinking of the second 

intermediate female grade students .  In order to reach the goal, the researchers 

formulated two null hypotheses, and to verify the hypotheses of the research, an 

intentional sample of the second-grade students in the middle school in Al-

Resala for girls in Mosul city for the academic year (2021-2022) was selected, 

numbering 101 students, divided into two divisions, one representing the 

experimental group and the other The control group is represented by (50, 51) 

female students respectively, and the two research groups were rewarded in the 

following variables (chronological age in months, the academic achievement of 

the parents, the general average, intelligence quotient, pre- divergent thinking 

test). The experimental group was taught according to an existing strategy on 

analogical thinking and the control group according to the usual method 

The researchers prepared the necessary supplies for the research, namely 

defining the scientific material, and formulating the behavioral objectives of the 

material specified in the chapters (seventh, eighth, ninth, tenth) of the science 

book for the second intermediate class, and the teaching plans for teaching the 

experimental and control groups were prepared according to the strategy of the 

list of analogical thinking and the method Ordinary   . With regard to tools, the 

researchers prepared a test for divergent thinking, and in its final form it 

consisted of (6) skills (associative fluency, intellectual fluency, form fluency, 

verbal fluency, automatic flexibility, adaptive flexibility of meanings), and the 

discriminatory strength and stability were calculated for him as his stability 

reached ( 0.81).The experiment was applied starting from the first semester of 

the academic year (2021-2022), as the pre-test for divergent thinking was 

conducted for the students of the research sample on (11/14/2021) and the 

experiment began on (15/11/2021) and continued for an entire semester with 

two lessons per week, to be a total The total lessons are (16) for each group. 

After completing the experiment, the tool (the dimensional divergent thinking 

test on 18/1/ 2022) was applied. When data was collected, analyzed and 

processed statistically by using the T-test for two independent and interrelated 

samples, the results showed the following: 
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1- There is a statistically significant difference at the level of significance (0.05) 

between the average degrees of divergent thinking (before - after) for the 

experimental group that was studied with a strategy based on analogical 

thinking. 

2- There is a statistically significant difference at the level of significance (0.05) 

between the average scores of the experimental group that studied with a 

strategy based on analogical thinking and the control group that studied in the 

usual way in the divergent thinking test. 

In light of the results of the research, the researchers came out with a number of 

conclusions, including the effectiveness of the analogical thinking strategy in 

developing divergent thinking among first-grade students in favor of the 

experimental group compared to the usual method. In teaching, including the 

strategy of analogical thinking, as well as the interest of book-writing 

committees to include biology books with intellectual and skill activities in a 

way that stimulates the energies of students and enhances their thinking skills in 

general and divergent thinking in particular. To complement the current 

research, the researchers put forward proposals for future research. 

Keywords :strategy based on analogy thinking ,development, divergent thinking 

 

اث الصف أثر استراتيجيت قائمت علي التفكير التناظرً فٌ تنميت التفكير التباعذً لذى طالب

 الثانٌ المتوسط فٌ مادة الأحياء
 كؤاد سبنى محمدػهٍ انًزُىرٍ

 ا.د.وكبء يحًىد َىَس

 و.د.محمد ػجذ الإنه

 انًىطم / كهُخ انزشثُخ نهؼهىو انظشكخ عبيؼخ

 ملخص ال

هبئًخ ػهً انزلكُش انزُبظشٌ كٍ رًُُخ انزلكُش انزجبػذٌ  اسزشارُغُخهذف انجحش انحبنٍ إنً يؼشكخ أصش       

كشضُزٍُ طلشَزٍُ ، ونهزحون  جبحضىٌونهىطىل إنً انهذف طبؽ ان ، نذي طبنجبد انظق انضبٍَ انًزىسظ

رى اخزُبس ػُُخ هظذَخ يٍ طبنجبد انظق انضبٍَ انًزىسظ كٍ يزىسطخ انشسبنخ نهجُبد يٍ كشضُبد انجحش 

( طبنجخ ، رىصػذ ػهً شؼجزٍُ 101( وانجبنؾ ػذدهب  )2022-2021كٍ يذَُخ انًىطم نهؼبو انذساسٍ )

( طبنجخ ػهً 51، 50رًضم انًغًىػخ انزغشَجُخ والأخشي رًضم انًغًىػخ انضبثطخ وثىاهغ ) احذهًب

وانزحظُم انذساسٍ انزىانٍ ، وكىكئذ يغًىػزٍ انجحش كٍ انًزـُشاد الأرُخ ) انؼًش انضيٍُ ثبلأشهش ، 

( وهذ رى رذسَس  هٍانزلكُش انزجبػذٌ انوج واخزجبس ، طبنح صكٍ )نهزكبء( واخزجبس، وانًؼذل انؼبو  نلأثىٍَُ

 ً ً نهطشَوخ  لاسزشارُغُخانًغًىػخ انزغشَجُخ وكوب هبئًخ ػهً انزلكُش انزُبظشٌ وانًغًىػخ انضبثطخ وكوب

ثزهُئخ انًسزهضيبد انضشوسَخ نهجحش وانًزًضهخ ثزحذَذ انًبدح انؼهًُخ ، وطُبؿخ  جبحضىٌ. هبو ان الاػزُبدَخ

يٍ كزبة انؼهىو نظق  نسبثغ ، انضبيٍ ، انزبسغ ، انؼبشش(ثبنلظىل )ا الأؿشاع انسهىكُخ نهًبدح انًحذدح

انضبٍَ انًزىسظ ، كًب رى إػذاد انخطظ انزذسَسُخ انخبطخ ثزذسَس انًغًىػزٍُ انزغشَجُخ وانضبثطخ ورنك 

 ً  جبحضىٌوكًُب َزؼهن ثأدواد ، كوذ أػذ ان هبئًخ انزلكُش انزُبظشٌ وانطشَوخ الاػزُبدَخ. لاسزشارُغُخوكوب

( يهبساد  )انطلاهخ الاسرجبطُخ ، انطلاهخ انلكشَخ 6و ركىٌ ثظُـزه انُهبئُخ يٍ )نهزلكُش انزجبػذٌ  اخزجبسا

ورى حسبة انوىح  ،، طلاهخ الأشكبل ، انطلاهخ انهلظُخ، انًشوَخ انزهوبئُخ ، انًشوَخ انزكُلُخ نهًؼبٍَ  ( 

-2021يٍ انلظم الأول نهؼبو انذساسٍ )طجوذ انزغشثخ ثذءً  ( . 0.81انزًُُضَخ وانضجبد نه إر ثهؾ صجبره ) 

( 14/11/2021( إر رى إعشاء الاخزجبس انوجهٍ نهزلكُش انزجبػذٌ نطبنجبد ػُُخ انجحش ثزبسَخ ) 2022

ً كبيلاً ثىاهغ حظزٍُ 15/11/2021وثذأد انزغشثخ ثزبسَخ ) نُكىٌ  ثبلأسجىع( واسزًشد كظلاً دساسُب
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يغًىػخ ، وثؼذ الاَزهبء يٍ انزغشثخ رى رطجُن الاداح  ( حظخ نكم16يغًىع انحظض انذساسُخ انكهُخ )

( وػُذ عًغ انجُبَبد ورحهُههب ويؼبنغزهب احظبئُبً 2022/ 1/ 18)اخزجبس انزلكُش انزجبػذٌ انجؼذٌ ثزبسَخ )

 ثبسزؼًبل الاخزجبس انزبئٍ نؼُُزٍُ يسزوهزٍُ ويزشاثطزٍُ اظهشد انُزبئظ يب َهٍ :  

( ثٍُ يزىسطٍ دسعبد انزلكُش انزجبػذٌ 0.05َىعذ كشم رو دلانخ إحظبئُخ ػُذ يسزىي دلانخ )  -1

 هبئًخ ػهً انزلكُش انزُبظشٌ  ثبسزشارُغُخانجؼذٌ(  نهًغًىػخ انزغشَجُخ انزٍ دسسذ  -)انوجهٍ

( ثٍُ يزىسظ رًُُخ دسعبد  انًغًىػخ 0.05َىعذ كشم رو دلانخ إحظبئُخ ػُذ يسزىي دلانخ )  -2

هبئًخ ػهً  انزلكُش انزُبظشٌ وانًغًىػخ انضبثطخ انزٍ دسسذ  ثبسزشارُغُخغشَجُخ انزٍ دسسذ انز

 .انزلكُش انزجبػذٌ   اخزجبسثبنطشَوخ الاػزُبدَخ كٍ 

انزلكُش انزُبظشٌ كٍ  اسزشارُغُخثؼذد يٍ الاسزُزبعبد يُهب كبػهُخ  جبحضىٌوكٍ ضىء َزبئظ انجحش خشط ان

ي طبنجبد انظق الاول انًزىسظ نظبنح انًغًىػخ انزغشَجُخ يوبسَخ ثبنطشَوخ رًُُخ انزلكُش انزجبػذٌ نذ

دوساد رذسَجُخ نًذسسٍُ ويذسسبد يبدح  هبيهاثؼذد يٍ انزىطُبد يُهب  جبحضىٌالاػزُبدَخ ، كًب أوطً ان

الأحُبء نهًشحهخ انًزىسطخ ػهً اسزخذاو الاسزشارُغُبد انحذَضخ كٍ رذسَس ويُهب اسزشارُغُخ انزلكُش 

انزُبظشٌ  ، وكزنك اهزًبو نغبٌ رأنُق انكزت ثزضًٍُ كزت الاحُبء اَشطخ ككشَخ ويهبسَخ ثًب َحلض 

طبهبد انطبنجبد وَؼضص نذَهٍ يهبساد انزلكُش ثشكم ػبو وانزلكُش انزجبػذٌ ثشكم خبص واسزكًبلاً 

 يوزشحبد نجحىس يسزوجهُخ جبحضىٌنهجحش انحبنٍ وضغ ان

 اسزشارُغُخ هبئًخ ػهً انزلكُش انزُبظشٌ ، انزًُُخ ، انزلكُش انزجبػذٌ: الكلماث المفتاحيت 

 

First: the research problem 

Our current era has witnessed great and rapid progress in the scientific and 

technological field and the emergence of many research and studies in the field 

of education. This led to the development of philosophical educational thought, 

as it is no longer acceptable to adhere to traditional teaching methods because 

they cannot meet the needs of the learner with the existence of a systematic book 

that contains a huge amount of Rather, the real challenge for education today is 

to prepare the student who is able to face the future and interact positively with 

its changes and developments, and this is reflected in the way science is 

presented to students and what it contains of concepts, facts and theories...etc. 

(Ali, 2006: 4) 

Through the researcher’s modest experience, he conducted an interview with 

some of the teachers of biology to find out their opinions and ask them about the 

problems they face in teaching biology for the second intermediate grade. It is in 

the textbook for the sake of female students reaching success only, and that 

many teachers do not have the desire to change their teaching methods. 

We suffer from the reality of teaching in our schools, which still prefers 

memorization and neglects the use and development of thinking. Therefore, 

there has become an urgent and great need to learn the methods of thinking, 

including analogical thinking skills to be used in our daily lives in order to be in 

line with the importance, objectives and nature of the biology subject and with 

the reality of renewable life and the requirements of the times. 

The researchers was also briefed on a number of modern educational methods 

and models and learning strategies in his desire to develop and learn thinking 

among the students, and among these strategies is the analogical thinking 

strategy because it depends on the interaction between the school and the 
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students in the classroom and the diversity in the activities of comparison, 

application, conclusion and discussion practiced by the students in the classroom 

as indicated It was referred to previous studies such as the study (Al-Hashimi 

2016), the study (Al-Rahim 2017), and the study (Al-Asadi 2018). The 

researchers decided to choose a modern strategy to develop the reality of 

teaching and to try to develop divergent thinking among second-grade middle 

school students. 

fore, the problem of the current research was determined by the following 

question: 

Q/ What is the impact of a strategy based on analogical thinking in developing 

divergent thinking among female students of the second intermediate grade? 

Second :the importance of research 

Education has an important and fundamental role in the scientific and technical 

development that our world is experiencing in this era. It seeks to raise a 

productive individual equipped with knowledge, skills and individual 

capabilities that motivate him to actively participate in serving the community in 

which he lives, and thus is the main engine for all progress and development 

witnessed by the community, and for education to strive to achieve Its objectives 

must be a scientific education that works to provide the student with information 

and functional concepts and to develop his basic skills, scientific trends and 

ways of thinking, which makes him able to understand the environment around 

him and to face the problems he is exposed to and try to solve them according to 

a sound scientific approach and in multiple ways and methods. 

                                                                 (Al-Abayji, 2002: 111) 

Accordingly, education has become the main focus when understanding its 

nature in the field of scientific education, and the contents of scientific education 

in terms of strategies, contents, textbooks, teacher preparation and evaluation of 

the educational process. Science and the use of the teaching method that makes 

the student the focus of the educational process 

                                                (Ambo Saidi and Suleiman, 2011: 17) 

On this basis and as a result of the great progress in research in the field of 

psychological and educational sciences, modern methods, methods and 

strategies have been developed to overcome difficulties and achieve the desired 

educational goals of the learning process. It is based on theories of learning, 

including constructivism, in which the process of acquiring knowledge is an 

active and continuous process, and the student is the focus of the educational 

process. 

One of the most important of these strategies emanating from the constructivist 

theory is the analogical thinking strategy, which represents an effective tool in 

facilitating the process of building knowledge that the student performs on the 

basis of the concepts he learns and available in his knowledge environment. 

                                                        (Zaytoun Kamal, 2002: 255) 
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The importance of using thinking strategies in education may be due to the 

importance of constructivist philosophy. In this philosophy or theory, the learner 

builds knowledge by himself, and modifying the learner's misunderstanding is 

one of the basic principles of this philosophy. The analogical thinking strategy 

has been developed on the basis of theoretical considerations and empirical 

results conducted on analogical thinking and analytical studies conducted on the 

use of analogies. 

                                                               (Duit 1991:627) 

Symmetryappears to be very important in children's thinking, as (Halford and 

Goswami) have emphasized. Children often use symmetries from well-known 

domains as a way to fill in gaps in their knowledge of other domains. For 

example, Inagaki & Hatano asked (Inagaki & Hatano 1987), for example. Five-

year-olds hypothetical questions such as (What would happen if the rabbit was 

given more water continuously), and most of the children answered using human 

symmetry, and they said (If I keep drinking water, I will get sick and I think the 

rabbit will be too), and the children’s response is clear and easily when it is The 

symmetries are more human-like than the dissimilar ones                                                           

(Wali, 2015: 34-37) 

This encouraged the researchers to choose the analogical thinking strategy, as it 

is suitable for the age and modern stage, and it can be applied using analogies. 

It has become a duty to teach thinking and the ability to use logical analysis of 

problems, as it teaches and develops the student's acquisition of information, 

using his experiences and information to the strongest and farthest extent when 

interacting with himself. (Al-Douri, 2009: 95) 

Divergent thinking, as one of the types of thinking, aims to find new, different 

or unknown solutions by the learner to certain problems, and it includes a new 

consistency of ideas.(Mohammed, 222:2004) 

One of the features of this type of thinking is the production of old ideas in new 

relationships. It is flexible thinking that takes multiple directions, not one 

direction, and goes beyond obvious, obvious things to searching for possible 

remote and indirect results, possibilities and many solutions to a single problem. 

It is represented in situations that allow several correct answers. 

                                                         (Al-Ajili, 2009. 77) 

Many studies and research have been conducted on divergent thinking aimed at 

developing students’ thinking and in different study subjects (Al-Jabali, 2012) in 

history,( Al-Obaidi, 2020) in chemistry, and (Al-Jubouri, 2019) in geography 

The researchers thought that he should be interested in divergent thinking in this 

research and try to develop it among second-grade students in the middle school 

in biology. 

From the above, the importance of the current research can be determined by 

several points: 
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1- The concordance of the analogical thinking strategy with the modern 

educational trends that seek to test the modern active learning strategy in 

learning 

2- Providing educational institutions with thinking tests in general and the 

divergent thinking test in particular 

3- The current research helps middle school biology teachers in giving them the 

steps of the Analogous Thinking strategy and encouraging them to use it 

4- This research contributes to developing the students’ divergent thinking skills 

and helping them to interpret the matters of their daily lives, due to the 

connection of divergent thinking in daily life and the problems it contains, 

making decisions and planning for the future. 

Third: The aim of the research 

The current research aims to identify: 

The effect of a strategy based on analogical thinking on the development of 

divergent thinking among second-grade students in middle school in biology. 

Fourth: the research hypotheses 

1. There is no statistically significant difference at the level of significance 

(0.05) between the average degrees of divergent thinking (before - after) for the 

experimental group that was studied with the analogical thinking strategy. 

2. There is no statistically significant difference at the significance level (0.05) 

between the average scores of the experimental group that studied with the 

Analog Thinking List strategy and the control group that studied in the usual 

way in the divergent thinking test 

Fifth: Limitation of the Research 

The current research is determined by the following: 

1. Human limits: second-grade middle school students in middle and secondary 

day schools for girls in the city of Mosul for the academic year (2021-2022). 

2. Time limits: the first semester of the academic year (2021-2022) AD. 

3. Cognitive limits: the scientific subject to be taught to the students of the 

second intermediate grade, which is: 

• Chapter Seven (Kingdom of Protests and Kingdom of Fungi) 

• Chapter Eight (Kingdom of Plants) 

• Chapter Nine (Kingdom of Animals) 

• Chapter Ten (Environmental System) 

Sixth: Definition of Basic terms 

Effect 

It is defined by: 

1- Shehata and Zeinab (2003) 

The result of a desirable or undesirable change that occurs in the learner as a 

result of the learning process.    (Shehata and Zainab, 2003: 22) 

2- Ibrahim (2009) 
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"The ability of the individual under study to achieve a positive result, but if this 

result is not achieved, the individual may be one of the direct causes of negative 

repercussions." (Ibrahim, 2009:30) 

The researchers defines the procedural effect as: the change in divergent 

thinking among the second-grade students of the middle class of the 

experimental group after being taught by (the Analog Thinking List Strategy) 

and it is measured by the scores obtained by the students in the divergent 

thinking test, tribal and dimensional, which was prepared by the researchers. 

Analogy thinking strategy 

It is defined by 

1- Qatami (2016) 

Making comparisons and finding similarities between two mutually exclusive 

things to help students make relationships between concepts(Qatami, 2016: 735) 

2- Razouki and Muhammad (2018) 

A mental process that helps students to reach knowledge by generating ideas, 

analyzing them and simulating them, and then knowing the relationship between 

two fields, one of which is called the basic field, and the other the strange field, 

and by using the means of observation that expresses the solid relationship 

between the two fields.  (Razuqi and Muhammad, 2018: 53) 

The researchers defines them procedurally: as sequential steps used by the 

researchers (the teacher) in teaching biology subjects for the second intermediate 

grade, the purpose of which is to find similarities and differences between two 

concepts, one of the subject of the lesson and the other presented by the students 

of the experimental group according to organized and sequential steps that help 

the students to give ideas, brainstorm and discuss their ideas collectively. 

development 

It is defined by  

1- Ahmed (2009) 

"The positive change that is achieved as a result of the worker's use, which was 

previously identified and planned, and this change can be measured by 

achievement tests, observation tools, or other evaluation methods." 

                                                             (Ahmed, 2009: 157) 

2- Zayer & Wasma (2015) 

The amount of cognitive growth and development of learners due to their 

exposure to effective educational variables (Zayer& Wasma, 2015:157) 

The researchers defines procedural development: the change in the level of 

divergent thinking among the students of the experimental group who studied 

according to the strategy of the list of analogical thinking, which is statistically 

inferred by the difference between the two tests (pre- and post-test). 

Thinking 

It is defined by  

1- Kuhn (2006): 
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"The organized thinking that students use when explaining the reasons behind 

things and trying to know the results of actions, but it is more than just 

identifying the causes or results, and it means obtaining evidence that supports, 

proves or denies the point of view." 

 (Kuhn2006:173) 

2- Jarwan (2013) 

It is a series of mental activities that the brain performs when exposed to a 

stimulus that is received by one of the five senses (sight, smell, taste, touch, 

hearing, and thinking in its broad sense, a process of searching for meaning in 

situations or experiences. 

Divergent thinking 

It is defined by  

1- Guilford(1959) 

Mental abilities represented in the person's production of information and 

multiple and varied responses characterized by fluency, flexibility and 

originality in ideas as a result of exposure to stimuli presented to him. 

(Meeker 1969:2) 

2- Razuqi and Istabraq (2019) 

The ability of the learner to produce as many original and unfamiliar ideas as 

possible about the problem he is exposed to.    (Razooki and it takes, 2019: 27) 

And the researchers adopts the theoretical definition of Guilford (1959) for 

divergent thinking 

The researchers defines divergent thinking procedurally as: the ability of the 

second intermediate grade student to produce the largest number of unfamiliar 

ideas and the flexibility of ideas and their adaptation to meanings that appear in 

the student’s answer to the divergent thinking test prepared by the researchers 

for this purpose. 

 Theoretical framework  

Constructivism Theory 

      The origin of constructivism is one of the intellectual doctrines, as it formed 

the revolution of application and research within human studies, especially 

social, and the way to deal with knowledge and how to acquire it. Learner 

knowledge in a real social atmosphere helps to acquire concepts through his 

self-activity and its integration with cognitive structures 

(Atiya, 2015: 88) 

Archen Walsh defined it as the method by which the student acquires, processes, 

develops and uses cognitive processes in similar life-like cognitive situations. 

(Bichard, 1997:12) 

Analog thinking strategy 

       Analogous thinking strategy is an old educational strategy, but recently 

educators have based it on the ideas of the theory that confirms that the student’s 

role is active in building his knowledge through his previous experience. And 

man concludes a similarity or symmetry in his inventions to what is observed in 



 

566 
 

his surroundings in which he lives, as in the invention of the airplane in a way 

that corresponds to the shape of a living bird. Analogous thinking in teaching 

depends on random excitement and the generation of new ideas by discovering 

relationships between previous knowledge and new experience that do not have 

a visible relationship between them and previous experience, but rather discover 

by thinking by searching for a relationship between the suspect (the content of 

the lesson) and the suspect (known from the learner). 

                                             (Qatami, 726:2016) (Atiya, 211:2009) 

       Of course, the analogical thinking strategy seeks to develop students’ 

mental processes, and that the student (the learner) seeks to employ something 

familiar and known in which a kind of difficulty and abstraction (similarity), 

which makes the learning process popular with students because analogies 

connect the learners to their lives or the environment. surrounding them and help 

the teacher to teach the topics of the nature of science. 

                                                                 (Al-Masoudi 18:2014) 

Assumptions of Analogous Thinking Strategy 

1. Analogous thinking results in creative ideas and discoveries 

2. The student's thinking is differential thinking to form initial connections with 

the information presented to him 

3. The learner is the center of the learning process and his role is positive and 

active 

(Qatami, 729:2016) 

4. Analogous thinking is generative thinking and the synonym of analogy is 

productive thinking for living analogies. 

5. Analog thinking is an aggregate thinking of what exists and arriving at new 

things 

6. For every known analogy, there is a similarity to it in the learner's thoughts 

and the possibility of generating new analogies between concepts. 

7. Analogous thinking strategy is used in teaching various educational subjects 

such as science, mathematics, literature and others. 

                      (Al-Asadi, 18:2018) (Al-Rahim, 48:2017) 

Advantages of Analogous Thinking Strategy 

1- To provide a visual perception of what is present 

2- It works to explain scientific phenomena in a way that suits the minds of the 

educated. 

3- It works to develop the ability to solve problems and treat difficulties 

according to scientific controls 

4- This strategy belongs to the strategies of creative learning and learning 

critical thinking 

5- It helps to develop learners' visual spatial intelligence 
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6- It works to develop the mental processes of the learners because they seek to 

employ something known and familiar to something that has a kind of difficulty 

and innovation. 

 ( AL-Lulu, 2006: 14) (Al Hashemi, 2016: 62) 

One of the creative thinking strategies is brainstorming, which is a set of 

educational moves planned by the teacher that stimulates learners’ thinking. 

Brainstorming also allows to generate a large number of ideas automatically, 

and in an atmosphere of freedom and safety that stimulates learners to think 

analytically, critically and creatively. (Al-Sir et al., 142:2021) 

Brainstorming has played a major role in analogical thinking plans, as the 

researchers used it as an important step for collecting and organizing ideas and 

as a springboard for imagination that helps generate students’ ideas, as they are 

the main element in the educational process. 

Analog thinking strategy steps 

1. Introducing the new concept we want to teach 

2. Identify a familiar and meaningful concept that has the same characteristics as 

the new concept and review it with students 

3. Brainstorm the similarities of the old and new concept 

4. Another brainstorming for the differences between the old and new concept 

5. Discuss topics that show similarities between the two concepts 

6. We ask the students to write the similarities between the old and new 

concepts, then draw a summary of the topic and complete the explanation of the 

elements of the topic 

 (Qatami, 725: 2016) 

The teacher’s role in the analogical thinking strategy 

1. Defining precisely the steps involved in analogical thinking 

2. Using symmetry in an interactive way that matches the educational content 

and knowledge of students 

(Qatami, 735.2016) 

3. Stimulate imagination and encourage students to think analogously about 

different topics 

4. Encouraging students to build their own symmetry, taking into account the 

limitations of using this symmetry and providing feedback 

(The Merciful, 2017:49) 

5. Discussing students' answers and listening to their opinions, and emphasizing 

that there are no wrong answers 

6. Use a graphic representation of the lesson topic to help students think and 

remember 

7. It encourages cooperative learning among students 

 (Al-Asadi, 20:2018) 

The student’s role in the analogical thinking strategy 

1. The student is more aware of his own operations. Which increases his ability 

to think about how, when, what and why 
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2. The student plays a key role in linking his previous experiences with the new 

one by making comparisons and drawing conclusions 

3. Using symmetry to solve the problems encountered 

 (Left, 19:2014) 

4. He participates with his peers in thinking and works with the principle of 

group learning 

5. Student self-reinforcement under the guidance of the teacher during the 

exercise of thinking 

6. The student is curious about knowledge 

                                                                  (Al-Asadi, 20:2018) 

Divergent thinking: 

It is a type of thinking and it is sometimes called the starting thinking, and it is 

the thinking that is characterized by focusing on the diversity of outcomes and 

their quality. Divergent thinking, as Guilford sees it, includes the production of 

new information, and the generation of new information from given information. 

                                                      (Qatami, 2003, p. 22) 

Spearman, who is the first to distinguish between divergent thinking and 

convergent thinking by means of measurement, believes that divergent thinking 

(free or absolute) is measured using its own tests that require the learner 

(examined) independence in thinking and uniqueness in the test of creative 

answers with originality and excellence, while convergent thinking is Narrow 

and limited thinking, measured using traditional general intelligence tests, which 

require the learner (examined) to determine specific and correct answers to 

specific paragraphs or direct questions. (Razooki and Istabraq, 2019: 21) 

Principles of Divergent Thinking: 

1- The principle of postponing judgment: It is a basic principle in divergent 

thinking. This principle recommends postponing judgment and evaluation until 

the completion of generating a large number of alternatives. 

2- The principle of striving for the largest number of ideas: This principle 

emphasizes the quest to generate the largest number of ideas and alternatives, 

which increases the possibility of the existence of original and distinct ideas. 

                                                                                      (Khalil, 2007: 22)  

3- The starting principle: writing down all the ideas that come to mind, whether 

they are useful, useless or illogical, that is, encouraging learners to put forward 

unfamiliar ideas. (Jarwan, 2002: 285) 

4- The principle of adding to the ideas of others: that is, add something to the 

ideas of others, and this principle encourages interest in the ideas proposed by 

others in the problem-solving process, and thus may be able to reach original 

ideas, by merging ideas and deducing various ideas. (Ahmed et al. 2011: 50-56) 

Divergent thinking skills (abilities) 

First: fluency 

      Fluency is one of the most prominent components of divergent thinking, and 

it represents providing the largest number of appropriate responses to a problem 
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in a specific period of time (Al-Khalidi, 2008: 60), and it can be quantitatively 

determined by the number of responses provided by the learner, and it can be 

measured by calculating the amount of ideas that were given. Learner about a 

specific topic in a specific period of time 

                                                                (Al-Ayasra, 2011::116) 

Fluency is classified into four types: 

1- Relational Fluency: This skill represents the divergent production between 

meanings such as the relationship of similarity and contrast or the part or the 

whole, that is, the learner’s ability to recall the largest possible number of words 

that are related to a particular word or fulfill specific conditions in terms of 

meaning. 

                                                 (Razooki and Istabraq, 2019. 52) 

2- Intellectual fluency: Idea fluency refers to the learner’s ability to produce the 

largest possible number of ideas in a specific period of time, regardless of the 

type or level of these ideas or aspects of seriousness in them. Examples include 

putting forward many ideas for a problem or writing the largest number of titles 

On the topic of a story or article. 

                                                     (Abdulaziz, 2007: 86) 

3- Fluency in shapes: Shapes fluency represents the learner’s ability to quickly 

draw a number of shapes and details or add modifications to visual stimuli such 

as drawn shapes, that is, provide some additions to certain shapes to form real 

drawings. 

                                                            (AL-Zayyat 2009: 55) 

4- Verbal fluency: It represents the learner’s ability to reach the largest possible 

number of sentences or words with different meanings, such as writing the 

largest number of words that begin with a certain letter or writing a number of 

phrases consisting of words each beginning with the letter B. 

                                                         (Al-Jazan, 2002: 32) 

Second: flexibility 

       Flexibility refers to the skill that is used to produce various patterns of 

thinking, and this skill develops the learner's ability to transfer these patterns and 

change the direction of thinking and move from normal thinking processes to 

response and reaction and perceive things in a variety of different ways                                        

(Al-Ayasra, 2011: 346). 

Flexibility is divided into two types: 

1- Automatic flexibility: 

    It means the ability of the quick learner to produce the largest possible 

number of ideas related to a particular problem or situation. 

                                                             (H.E., 2006: 291) 

2- Adaptive flexibility: 

     Adaptive fluency represents the learner's ability to change the mental 

direction in which he looks at solving a problem, for the purpose of arriving at 

new and diverse solutions. (SalaHdin 2006: 95) 
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Relative studies : 

The first axis: studies related to the strategy of analogical thinking 

1. Al-Hashimi’s study (2016): The effect of teaching by guided imagery using 

the analogical thinking strategy on the achievement of the subject of 

environmental science, pollution and reflective thinking among students of the 

College of Basic Education 

 The aim of the study: To identify the effect of teaching by guided imagination 

with the analogical thinking strategy on the achievement of the subject of 

environmental science, pollution and reflective thinking among the students of 

the College of Basic Education. 

 Place of study: Iraq 

  The study sample: 60 male and female students from the third stage / College 

of Basic Education were divided into three groups (two experimental groups, 

one group and a control group). 

  Design: Three-group micro-adjustment design 

  Study tool: achievement test and reflective thinking test 

 The statistical methods used: Pearson correlation coefficient, difficulty 

equations, discrimination coefficient, effectiveness of wrong alternatives, t-test 

for two independent samples, Cooper's equation, Tukey's equation, Alpha-

Krumbach equation 

2. Al-Rahim Study (2017): The effect of the analogical thinking strategy on the 

achievement of second-grade female students in middle school in biology and 

the development of their environmental awareness 

 The aim of the study: to identify the impact of the analogical thinking strategy 

on the achievement of second-grade female students in middle school in biology 

and the development of their environmental awareness. 

  Place of study: Iraq 

  The study sample: 54 female students from the second intermediate grade, 

divided into two groups (experimental and control). 

  Design: The design of the two groups (experimental and control) with partial 

control 

 Study tool: achievement test and environmental survey scale 

 Statistical tools used: the statistical package (SPSS). 

  Results of the study: The researchers concluded that the adoption of the 

analogical thinking strategy has an impact on raising the level of achievement of 

the experimental group students. 

 

The second axis: studies related to the divergent thinking test 

1. Al-Naqa and Abu Odeh (2016): The effect of using the problem-solving 

strategy in developing divergent thinking skills in science for the ninth grade 

female students. 
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 Objective of the study: To identify the effect of using problem-solving 

strategy in developing divergent thinking skills in science for the ninth grade 

students. 

 Place of study: Palestine 

 The sample of the study: 20 female students of the ninth grade 

 Design: One-case group design (before - after) 

 Study Tool: Divergent Thinking Test 

 Statistical tools used: SPSS statistical package 

  Results of the study: The experimental group that studied with the problem-

solving strategy in the divergent thinking test outperformed the control group 

that studied in the usual way. 

2. Abbas study (2018): The effectiveness of the Stepanz model in divergent 

thinking among fifth-grade students in biology in the subject of biology 

 Objective of the study: To identify the effectiveness of the Stepanz model in 

divergent thinking among female students of the fifth biological sciences in the 

subject of biology Place of study: Iraq 

 The sample of the study: 74 female students of the fifth scientific grade, 

divided into two groups (experimental and control). 

 Design: The design of the two groups (experimental and control) with partial 

control 

 Study Tool: Divergent Thinking Test 

 Statistical methods used: t-test for two independent samples, t-test for two 

correlated samples, chi-square, Pearson correlation coefficient, Alpha Cronbach 

equation, Baycerreal coefficient 

 Results of the study: The researchers concluded that there is a statistically 

significant difference in the divergent thinking test in favor of the experimental 

group students 

Research Methodology and Procedures 

First: Experimental design 

         The researchers adopted the experimental design known as equivalent 

groups design with two tests (Best Khan 2006:177), and took the first group as 

an experimental group and studied using a strategy based on analogical thinking, 

while the second group is the control group and was taught using the usual 

method . As shown in Figure (1). 

post test 
dependen

t variable 

independent 

variable 
parity group 

Divergent 

Thinking Test 

 

Divergent 

Thinking 

strategy based 

on analogical 

thinking 

1-Chronological age 

2- Intelligence 

3-Previous 

collection 

Experimental 

the usual way control 

Figure No. (1) 

 



 

569 
 

Second: Defining the research community Population of the research 

The research community is meant as a group of individuals who have data on 

the phenomenon on which we are allowed to conduct the study 

(Abu Saleh 2009:252) 

The research community consisted of all female students of the second 

intermediate grade of middle and secondary day schools in the city of Mosul for 

the academic year (2021/2022). 

Third: Selecting a sample of the research 

Part of the original community chosen by the researchers in different ways, and 

it includes a number of individuals from the original community (Al-Duailej: 

2010: 91) so that the results of that sample can be generalized to the entire 

community and make inferences about the features of the community (Abbas et 

al., 2012: 218), as the researchers was intentionally intentionally on the message 

medium for girls, the two research groups were randomly selected from a total 

of six divisions, as Division (B) was chosen to represent the experimental group 

studying biology according to a strategy based on analogical thinking, and their 

number was (55) female students, and Division (D) to represent the control 

group that was studying the same subject in the usual way, and their number was 

(57) students. Five failed students from Division (B) and six students from 

Division (D) were statistically excluded because they had previous experience 

from last year. 

Table No. (2) Number of research sample members 

total 

summ

ation 

Final 

number of 

students 

 

the 

exclude

d 

Numb

er of 

stude

nts 

Teaching 

method 

the 

group 

 

Divisi

on 

 

 

 

101 

50 5 55 

strategy 

based on 

analogical 

thinking 

experim

ental 
B 1 

51 6 57 
the usual 

way 
control D 2 

 

research results 

First: the results related to the first null hypothesis, which states the following: 
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There is no statistically significant difference at the level of significance (0.05) 

between the average degrees of divergent thinking (before - after) for the 

experimental group that was studied with a strategy based on analogical 

thinking. 

The scores of development of divergent thinking for the experimental group 

were calculated by the degree of difference between the two tests (pre- and post-

test) for each student of the experimental group. 

For the purpose of verifying this hypothesis, the researchers extracted the 

arithmetic mean and standard deviation of the divergent thinking test scores for 

the experimental group. Then a t-test was applied to two correlated samples, and 

the results were included in Table (3). 

Table (3) 

The t-test results for the mean and standard deviation 

For the experimental group in the divergent thinking test (before - after) 

divergen

t 

thinking 
the 

numbe

r 

Average 

arithmeti

c 

standard 

deviatio

n 

 

T value 

Statistical 

significanc

e at the 

0.05 . 

significanc

e level 

before 50 
29.3600 2.97445 

calculate

d 

tabula

r 

Statisticall

y 

significant after 

37.8800 4.93897 14.164 

2.011 

(0.05 )

(49) 

By noting the table (4) above, we find that the calculated (t) value amounted to 

(9.972), which is greater than the tabular (t) value of (1.987) at the significance 

level (0.05) and the degree of freedom (99), and this indicates the existence of a 

significant difference Statistically in developing the divergent thinking test 

between the students of the experimental and control group and in favor of the 

experimental group, and thus rejects the fourth null hypothesis and accepts the 

alternative hypothesis and states that “there is a statistically significant 

difference at the level of significance (0.05) between the mean scores of the 

divergent thinking test for the students of the experimental group who I studied 

according to the analogical thinking strategy, and the students of the control 

group who studied according to the usual method” in favor of the experimental 

group 

Effect size: 

To clarify the effect size equation for the independent variable (a strategy based 

on analogue thinking) in the dependent variable (divergent thinking), as the 

effect size equation d) was adopted according to (Cohen 1988) coefficient for 

the independent variable in the dependent variable as in Table (5) 
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Table (5) The value of the effect size (d) and the effect of a strategy based on 

analogical thinking in the divergent thinking test 

 

the group 

Averag

e 

arithme

tic 

standa

rd 

deviati

on 

The 

differenc

e 

between 

the two 

averages 

Weighte

d 

standard 

deviatio

n 

 

Cohen indicati

on 

(05,0) 

 

experimen

tal 

002588 
4052.4

8 
60.6.7 .002..2 .07 

big 

8004.. 
.04407

8 

 

It is clear from the table (5) above that we note that the value (d) represents the 

size of the effect, which amounted to (1.9), which is an appropriate value to 

explain the size of the effect by a large amount for a strategy variable based on 

symmetrical thinking in the divergent thinking test according to the gradient set 

by (Cohen, 1988). Which indicated that the size of the effect is large, as 

indicated by Howell, 2010) and according to the table (Table (6)). 

Evaluate the effect size and evaluate its size 

Values (deffect size Evaluate the size of the 

effect 

0.2and less young 

0.5 Average 

0.8and above big 

(Howell, 2010 :230) 

The researchers attributes this result to the following reasons: 

1- The researchers' use of simple and uncomplicated analogies that are close to 

the learning environment contributed greatly to the development of divergent 

thinking among them. 

2- The effectiveness of the Analog Thinking List strategy by employing 

educational methods used to stimulate thinking among students through the 

stages of brainstorming, which is one of the steps of the Analog Thinking 

strategy, which helped the students to release ideas. 

    The result of the current research agreed with the study (Al-Naqla and Abu 

Odeh, 2016), and study (Abbas, 2018). 

Conclusions, recommendations and suggestions 

Conclusions 

 The effectiveness of the Analogous Thinking List strategy in developing 

divergent thinking among second-grade intermediate students. 
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 Teaching using the analogical thinking list strategy is compatible with the 

objectives of teaching biology in terms of the content and organization of 

learning, and giving the student a key role in the educational process, and this is 

what modern education calls for. 

  A strategy based on analogical thinking is a modern strategy in line with the 

development of biology in the world. 

Recommendations: 

 The importance of using modern models and strategies, especially the Analog 

Thinking List strategy, in teaching biology and developing divergent thinking. 

 Urging the curriculum developers to develop different exciting thinking 

activities for students to help develop divergent thinking skills. 

Suggestions: 

 The effect of a strategy based on asymmetrical thinking on the achievement of 

second-grade female students in the middle school in biology and the 

development of their pivotal thinking 

 The effect of the analogical thinking strategy on understanding and retaining 

scientific concepts for fourth-grade students of science 
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