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Abstract                
The aim of research is to found out the effect of a proposed teaching model 
on the diversity of teaching in the achievement and chemical culture of a sam-
ple of fifth class scientist (bio) students. The sample consisted of (69) students 
randomly distributed to the first two experimental groups (34) students stud-
ied proposal of the proposed teaching model, and the second control group 
studied in the normal method which consists (35) students. It had equivalence 
in variables (memory, absorption, application and analysis), the researcher 
prepared the first two tests according to Bloom’s classification, consisting of 
(40) paragraphs, and the second is the chemical culture test (20). The results of 
the study showed there were significant differences in achievement and chem-
ical culture for the benefit of the experimental group studied according to the 
proposed teaching model. The results of the research, that recommended the 
use of the proposed teaching model for the diversity teaching and its impact 
on the achievement and chemical culture because of its great importance in 
increasing the scientific knowledge and scientific achievement of the students..
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Un Modelo De Enseñanza Propuesto En La Diversidad 
De La Enseñanza Y Su Efecto En El Rendimiento Y La 
Cultura Química De Los Estudiantes De Secundaria.

Resumen
El objetivo de la investigación es descubrir el efecto de un modelo de 
enseñanza propuesto sobre la diversidad de la enseñanza en el rendimiento 
y la cultura química de una muestra de estudiantes de ciencias (bio) de 
quinta clase. La muestra consistió en (69) estudiantes distribuidos al azar 
a los dos primeros grupos experimentales (34) estudiantes estudiaron la 
propuesta del modelo de enseñanza propuesto, y el segundo grupo de con-
trol estudió en el método normal que consiste en (35) estudiantes. Tenía 
equivalencia en las variables (memoria, absorción, aplicación y análisis), 
el investigador preparó las dos primeras pruebas de acuerdo con la clasifi-
cación de Bloom, que consta de (40) párrafos, y la segunda es la prueba de 
cultivo químico (20). Los resultados del estudio mostraron que hubo dif-
erencias significativas en el rendimiento y la cultura química en beneficio 
del grupo experimental estudiado de acuerdo con el modelo de enseñanza 
propuesto. Los resultados de la investigación, que recomiendan el uso del 
modelo de enseñanza propuesto para la enseñanza de la diversidad y su 
impacto en el rendimiento y la cultura química debido a su gran impor-
tancia para aumentar el conocimiento científico y el logro científico de los 
estudiantes.

Research problem
The educational system in Iraq has been trying for years to update the text-
books and the various stages of education, in order to keep pace with the 
rapid changes in knowledge and technology, but the attention to the gener-
al objectives and teaching methods still do not keep pace with changes in 
the content level, as our educational institutions suffer from the lack of in-
terest of teachers Models, strategies and methods that make the learner re-
sponsible for learning in the acquisition of experience and modern knowl-
edge. A review of some researches and studies on the quality of teaching 
and teaching methods taken by teachers and studies in the school, it turns 
out that most of the studies and research refers to the use of the traditional 
method, which relies on indoctrination is the most practice of teachers / 
science subjects, including chemistry, where the information is provided 
ready to students They should receive this information and retrieve it dur-
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ing the performance of their evaluation exam. To verify this, the researcher 
may perform the following procedures:
1- Conducting an exploratory study on a sample of female teachers of 
chemistry for the fifth grade of science (biology) in the third Karkh edu-
cational schools - Baghdad. They numbered (11) schools. What teaching 
methods do they follow in teaching chemistry? As well as the extent of 
their knowledge of scientific culture, especially in chemistry? After seeing 
the answer, it was found that their knowledge of teaching methods does 
not go beyond the traditional method and simple discussion, and that they 
are not familiar with teaching models or teaching design, as the answer to 
scientific culture at an unacceptable level.
2- Meet the supervisors specialized in the directorate and ask them about 
the development in the educational process at the level of objectives, con-
tent and methods of teaching chemistry? The answer was that the Ministry 
is serious in continuing to update the textbooks of chemistry and all levels 
of education, but the methods and methods of teaching followed by teach-
ers / teachers still do not raise the motivation of students towards study 
and learning.
Based on this, in the light of studies such as Badawi (2014) and other 
exploratory studies, the researcher decided to build a proposed teaching 
model according to the diversity of teaching, which means using multiple 
teaching methods that provide students with different abilities, preferenc-
es, interests and educational needs ... Equal opportunities to understand 
and absorb information and use In everyday situations. It also allows stu-
dents to take responsibility for their learning through the diversification 
of teaching, which would reduce the routine and boredom experienced by 
students during the lesson, so that students make active participants in the 
educational learning process positively. To think about what they read or 
hear, and thus increase their chemical culture and be able to express their 
thoughts in their minds with a convincing scientific methodology.
 Therefore, the problem of the current research is determined in the answer 
to the following question:
Does the proposed teaching model in light of the diversity of teaching have 
an impact on the achievement and chemical culture of fifth grade students 
(biological)?
Importance of the Research
The importance of the current research is summarized as follows:
1 - The introduction of chemistry in new ways according to modern trends 
may help in raising the level of achievement of students in chemistry.
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2 - The present study may be useful in providing teachers teaching the 
importance of pre-preparation of the material on this type of education.
 3 - The proposed teaching model may contribute to the establishment of 
an exciting and stimulating learning environment for classroom learning 
that helps students increase their motivation towards teaching and learn-
ing.
4 - may contribute to the proposed teaching model to improve the level of 
academic achievement among students to the diversity of learning styles 
to meet individual differences and trend and tendencies.
5 - Open the field for researchers to provide other research to promote 
the teaching of diversity (differentiated) in terms of its various strategies, 
which help in the diversity of experiences that the school provides for 
students.
6- Provide chemistry teachers with standardized tests that can be used to 
measure the achievement of students and their chemical culture.
7- To benefit the chemistry teachers from the daily teaching plans that have 
been tried in the classroom environment in order to improve the teaching 
process.
8. Identify the role of the school in organizing the educational environ-
ment that helps in the occurrence of learning.
Research Objectives: Aims of The Research
The current research aims to:
1 - Building a proposed teaching model in the light of the diversity of 
teaching to students.
2 - identify the impact of the proposed teaching model in the light of the 
diversity of teaching in achievement.
3 - Identify the impact of the proposed teaching model in the light of the 
diversification of teaching in the chemical culture of students.
Research hypotheses: The Research Hypotheses
 In order to verify the research objectives, the following hypotheses were 
formulated:
1. There is no statistically significant difference at the level (0.05) between 
the average grades of the experimental group students who will study ac-
cording to the proposed teaching model in light of the teaching diversifi-
cation and the average grades of the control group students who will study 
according to the traditional method of achievement.
2. There is no statistically significant difference at the level (0.05) between 
the average scores of the experimental group students who will be studied 
according to the proposed teaching model in light of the teaching diversifi-
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cation and the average scores of the control group students who will study 
according to the traditional method in chemical culture.
Research Limits: Limitation of the Research
The current search was limited to:
1 - fifth grade students (biological) in the day schools of the Directorate 
General of Education Karkh third / Baghdad.
2 - chapters V and VI VII, namely: (chemical kinetics, acids, bases and 
salts, chemistry of polymers) of the book of chemistry scheduled for the 
fifth grade biological, i 6 of 2017.
3- The second semester of the academic year 2017-2018
4 - Strategies (brainstorming - cooperative learning (strategy of thought 
- pair - Share) - Strategy K.W.L.– - cognitive representation - problem 
solving)

Define Research Terminology terms
1 - Teaching Model
He defined it (Tawfik and Mohammed, 2002) as “an application of learn-
ing theory, which differs from it in terms of objectives and content. It seeks 
beyond the descriptive and interpretive nature of learning theory by defin-
ing an organized set of procedures that can be applied in the classroom.”
                                                                        (Tawfiq and Muhammad, 
2002: 139)
He defined it (Aldreij, 2004) as “an analytical tool or method of analysis as 
it contributes to the technical development of education in general, it also 
contributes to the foundations of teaching science.” (Aldreij, 2004: 32)
Procedural Definition:
       A set of procedural steps employed by the researcher to teach chem-
istry in the educational situation and proceed according to the strategies 
of diversity of teaching in the classroom in order to achieve educational 
outcomes - learning and reveal their strengths and strengthen their weak-
nesses and treatment, in order to succeed in raising their achievement and 
their chemical culture, and determines the role of the school and student 
and the method of evaluation .
2 - Variety of teaching: Variety teaching
     Known as Kojak et al. (2008): “It means knowing the learners’ differ-
ent needs, previous knowledge, their willingness to learn, their level of 
language, their preferences and their preferred learning styles, and then re-



2904 Opcion, Año 35, Nº Especial 19 (2019): 2899-2921
Suhad Abdul Ameer Abbood

sponding to all of that in the teaching process. So teaching diversification 
is the process of teaching and learning pupils, including many differences 
in one semester.” Et al., 2008: 24)
Procedural definition
 It is based on a variety of strategies that enable the school to respond to 
the needs of multiple students within a single classroom.
Brain storming
Arafa Abou Sarhan (2000)
“It actively addresses the problem using the mind, by generating a list of 
ideas that lead to new and useful solutions.” (Abu Sarhan, 2000: 122).
- Problem Solving
Nabhan (2008) defined it as “the set of processes performed by an indi-
vidual, using information and knowledge already learned, and the skills 
acquired in overcoming a new, unfamiliar situation in controlling and find-
ing a solution” (Nabhan, 2008: 199)
- K.W.L Strategy)
Defined by Abdul Wahab (2005): It is one of the metacognitive strategies 
that mean: “the behavior and behavior of the learner with the help of the 
teacher and guidance to determine the extent of knowledge, awareness and 
awareness of activities and mental processes and readings before, during 
and after learning to remember and understand information and planning 
for it.” (Abdel Wahab, 2005: 165).
Cooperative learning: Cooperative learning
Defined him (Al-Hailah, 1999) as:
(To create an organizational structure for the work of a group of students 
so that all members of the group indulge in education according to clear 
roles and specific with the assurance that each member of the group learns 
educational material)
                                                                             (Resourcefulness, 1999: 232)

- Think-pair-share strategy
Known by Ahmed (2006): It is one of the strategies of active learning 
meaningful and goes through three steps are thinking, pairing and partici-
pation (Ahmed, 2006: 11).
- Cognitive Representation: Cognitive Representation
 Defined (Khuzaie 2009): - “A strategy that deals with the individual in-
formation in its various forms with the aim of retention and absorption 
relying on linking and derivation and synthesis and in several formats in-
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vesting the characteristics of cognitive formation without adhering to a 
rigid idea in order to develop his knowledge structures”
                                                                                  (Khuzaie 2009: 295)
3- Collection: Achievement
Arafa Good (1973)
“Information gained or mastery of performance from sophisticated knowl-
edge in subjects, and this achievement is determined by test scores or 
scores developed by teachers, or both.”
                                                             (Good, Carter, dictionary: 1973: 7)
Procedural definition
 The amount of knowledge, information and abilities to solve the problems 
of the fifth grade students after passing through educational learning expe-
riences as measured by the bikes that they will get in the achievement test 
during the research period.
4. Chemical culture
The researcher did not find a definition of the chemical culture, which is 
an essential and important part of the scientific culture, it has prepared two 
definitions, one theoretical and the other procedural as follows:
Theoretical chemical culture is the result of information, knowledge and 
skills.It is an integral part of the general culture owned by the individual, 
or the specialist, which increases according to educational attainment and 
specialization, which reflects knowledge of chemicals and their properties, 
uses, benefits and risks and have knowledge in how to deal with them care-
fully and according to safety rules and procedures.
 Procedural definition
Is the amount of information acquired by the student and the symbols and 
laws of the scientific subject of the book of chemistry, and employ it in 
educational situations, and measured by the degree obtained by the student 
in the test of chemical culture prepared for this purpose.
Theoretical framework
     The idea of diversifying teaching began to take its place in the edu-
cational institutions of different countries since 1989 when the Declara-
tion of the Rights of the Child, and its studies and research on the idea of 
diversity of teaching, which dealt with the human brain and intelligence 
and recommended by scientific conferences to provide learning taking into 
account the characteristics of students with regard to teaching methods and 
taking. The curriculum focuses on the basic concepts and ideas that relate 
to the life of the learner, and aims to develop the learner’s understanding 
of creative thinking and problem solving (Kojak et al., 2008: 12). The cur-
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riculum is designed for each stage in a variety of teaching methods to suit 
the needs and requirements of each student to achieve the greatest possible 
learning (Jaber, 2005: 53).
    Hence, we believe that the idea of diversity teaching has received the 
attention of educators and researchers as one of the most important ways 
that will help to achieve the objectives of the curriculum, as the diversity 
of teaching is one of the useful evidence to address the disparity as it is an 
effective way to link teaching needs of learners and to achieve the great-
est possible learning for each learner in the article Given that the student 
makes active and positive participation in the educational process, as well 
as the view that teachers vary in their activities, the material they provide, 
and the assessment they practice, as they use a variety to help each student 
to succeed in the educational process.
                                                                        (Butler Lowe, 2010: 86)
   The idea of diversity of teaching began to take place since 1989, as the 
names of this type of education are numerous, and we find that educators 
call it several names such as differentiated education, diverse education, 
differentiated teaching, and differentiated education, but they all point to 
one concept. For the philosophies of education, which believes that the 
learner is the focus of the educational process, and therefore developed 
specialists to diversify teaching a set of foundations and principles on 
which teaching is based and that make the teachers to follow and rely upon 
when organizing and presenting the content of the educational material, 
Teaching provides a suitable learning environment for all students because 
it is based on the diversity of methods, procedures and activities, and that 
students learn in different ways, as there is no single teaching method suit-
able for all students, and that the most important basis for the diversity 
of teaching is the active and positive participation of the learner, students 
should recognize their abilities and patterns Their learning, participation in 
setting goals in the light of these characteristics, and diligence in achieving 
those goals, and then assess their achievements and achievement of the 
material and the extent to which they achieve other goals (Kojak, 2008: 
25-30).
    Therefore, it has become necessary for the teachers in the process of 
teaching according to (diversification of teaching) to make some funda-
mental adjustments to the educational attitudes and to suit the possibili-
ties of students and mental abilities and psychological preparations and 
needs in the classroom, which does not mean changing the fundamentals 
of education, but diversify the methods, implementation and delivery of 
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educational material through Diversity in the methods presented according 
to the needs of students and provide equal opportunities for all students to 
achieve the desired goal in one lesson (Alhalisi, 2012: 63).
     The educational designs and teaching models are one of the methods 
of organizing the subject in accordance with the needs and abilities of the 
students, as they are designed according to educational and psychological 
bases that make students participate in the educational process according 
to their abilities and needs. Educational models provide students with im-
mediate feedback on what they have studied. (Resourcefulness, 1999: 30-
31).
  The above should be concerned with the teaching of chemistry by provid-
ing cultural experiences in addition to scientific material, including chem-
ical culture and at all levels of study. This is because students’ access to an 
appropriate level of chemical and scientific culture depends on chemistry 
teachers and their knowledge of scientific and technological enlighten-
ment, the quality of content provided in chemistry curricula, and the way 
in which the subject is taught.
   Thus, we believe that learning according to the diversity of teaching has 
become a teaching-learning mode, where the focus is on direct interaction 
within the classroom, teaching by the diversity of teaching is the quick and 
ideal solution to develop the educational process in the present day.
Previous studies
1- Rehaily study (2014) This study aimed to know the effect of using dif-
ferentiated education strategy on the achievement and direction of science 
subject in second grade middle school students, the researcher prepared 
two tests, one achievement and the other, the trend scale was verified, the 
two tests were applied to the research sample and the results exceeded 
the group. Experimental as the use of differentiated education strategy is 
effective in the teaching process.
2 - Gilbert (2012), which aimed to educate teachers on the need to use 
differentiated teaching methods in all classrooms, the results revealed that 
the use of differentiation affects the perception of teachers and therefore 
affect the education of students and that teachers lack time to implement 
differentiated education and they need administrative support And training 
to implement it.
3- Hamoudi study (2016) The study aimed to build a training program for 
education for the sustainable development of biology teachers and its im-
pact on their scientific culture and environmental awareness for students in 
middle schools, the researcher prepared a measure of scientific culture and 
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measure the environmental awareness of their students, the results showed 
the superiority of the experimental group teachers who trained According 
to the program for sustainable development in the variable culture and 
environmental awareness on the control group.
Search procedures:
Procedural steps used to achieve research objectives and hypotheses in-
clude:
First: Building the proposed teaching model
  The researcher followed the following steps in building the proposed 
teaching model as follows:
1. Review the bases of building the teaching model through studies and 
related literature such as the study of Katami et al (2000), Al-Zind (2004), 
Al-Zahawi (2005), etc., to identify the most important steps and proce-
dures followed.
2 - to know the foundations, principles and assumptions underlying the 
theory of the diversification of teaching and the extent of its application in 
the form of a proposed teaching model for teaching chemistry.
3 - Access to the objectives of teaching chemistry in the secondary stage 
and emphasize the construction of teaching models make the learner active 
and a major focus in the educational process.
4 - Identify and analyze the content of the chemical information contained 
in the fifth grade textbook and how it is organized to help the student to 
understand how ideas, information and facts are related to each other.
5 - Analysis of the characteristics and needs of learners by providing a 
questionnaire to identify the most important educational difficulties en-
countered when studying the material, as well as to meet a sample of 
teachers of chemistry.
6- The researcher prepared a plan for the proposed teaching model accord-
ing to the diversity of teaching and presented it to a group of experts and 
arbitrators in the field of psychology and teaching methods.
7. The behavioral objectives of each unit of study were prepared according 
to Bloom classification in the field of knowledge, memory, comprehen-
sion, application and analysis, and presented to a group of specialists.
8- Preparing the teaching plans according to the steps of the proposed 
teaching model for the content of the subject to be taught, which amounted 
to (31) teaching plans, and it was presented to the experts and arbitrators, 
Annex (1).
9 - Choose the appropriate strategies for the educational positions includ-
ed in the proposed teaching model according to the diversity of teaching, 



2909

A Proposed Teaching Model In The Diversity Of Teaching And Its Effect 
On The Achievement And Chemical Culture Of Secondary School Stu-
dents

including brainstorming, problem solving, cognitive representation, coop-
erative learning (and strategy of thought - pair - share) and KWL strategy 
and according to the steps of the teaching model.
10 - Selection of educational activities and means of the educational situa-
tion and the provision of materials and tools for the lesson.
11- Building two tests, one for collection and the other for chemical cul-
ture.
12. The proposed teaching model was applied to a survey of 29 female 
students of the research community for four consecutive days based on the 
teaching plans that were built according to the diversity of teaching and ac-
cording to the construction of the steps of the model in order to investigate 
the possibility of its application.
13. Conducting a process of evaluation of the proposed model, where the 
preliminary evaluation of the model was conducted through a subject to a 
group of experts and arbitrators in chemistry, as well as applied to the ex-
ploratory sample, as was the formative (structural) evaluation of the model 
during teaching according to the steps of the model based on diversifi-
cation Teaching After each step of the teaching model, then make a final 
evaluation of the model at the end of the experiment.
   In order to clarify the stages of building the proposed teaching model 
and the procedural steps for each stage, the form is designed as agencies:
Second, justifications for building the proposed teaching model
1 - The use of most teachers of the traditional method of teaching chemis-
try, which emphasizes on the conservation of students subject to the results 
of the questionnaire distributed to teachers of chemistry.
2 - the weak capacity of students to employ the subject in new situations 
and this is what the researcher concluded when meeting with a number of 
chemistry teachers in the Directorate General of Karkh / Third - Baghdad
3. Teaching models are commensurate with developments in effective 
teaching methods.
3 - the need to take into account the characteristics and needs of students 
and their readiness when planning the lesson.
4 - the importance of the transition from traditional teaching to active 
teaching in the educational process, which makes students interact with 
the teaching position.
3. This model may help develop teaching and learning better.
 
Search procedures
 To achieve the objectives of the researcher, the researcher adopted the 



2910 Opcion, Año 35, Nº Especial 19 (2019): 2899-2921
Suhad Abdul Ameer Abbood

experimental design of partial control with two groups (control and exper-
imental) with two-dimensional test to measure achievement and chemical 
culture, as shown in the following diagram:

Second: Research population and its sample: Research population and its 
sample
1- Research population:
The research community consists of day preparatory schools (for fifth 
grade biology students) in the Directorate General of Karkh / 3, Baghdad.
2. Research sample
- Umm Al-Mo’minin Secondary School for Girls, which is affiliated to 
the Directorate General of Education in Baghdad, Karkh III, was chosen 
intentionally to apply the research experience in order to show the school 
administration cooperation with the researcher, in addition to the presence 
of a good school to teach the two research groups, and willingness to train 
on how to teach according to the proposed teaching model in the light of 
diversity Teaching.
Third: Control procedures
 Internals Validity of Experimental Design
Before starting the experiment, the researcher made sure that the two re-
search groups are statistically equal in the variables that may affect the 
credibility of the results as follows (the chronological age of the students 
and the previous achievement of the fourth chemistry, the previous chem-
ical information, the chemical culture and the academic achievement of 
the parents). As well as the control of extraneous variables and the results 
indicate their equivalence.
Fourth: Research Requirements: Research Procedures
     Current research requirements include:
- Determination and organization of the subject: The chapters of the fifth, 
sixth and seventh are identified: (chemical kinetics, acids, bases, salts, 
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chemistry of polymers) of the book of chemistry scheduled for the fifth 
grade of scientific (biological), i 6 of 2017.
- Formulation of behavioral purposes:
In the light of the general objectives of teaching chemistry in the prepara-
tory stage, a number of observable and measurable behavioral purposes 
were formulated, totaling 150 behavioral purposes classified according to 
the first four levels of Bloom classification in the cognitive domain (re-
membering, assimilation, application, and analysis).
- Selection of teaching strategies
The researcher adopted the proposed teaching model in teaching with the 
selection of appropriate strategies for the educational positions included in 
the proposed teaching model according to the diversity of teaching, includ-
ing brainstorming, problem solving, cognitive representation, cooperative 
learning (think - pair - share), and KWL strategy and according to the steps 
of the teaching model.
- Design (preparation) teaching plans
In the light of the educational content of the four chapters and the behav-
ioral purposes derived, (31) teaching plans were prepared for the experi-
mental group that studied the proposed model according to the diversity of 
teaching and (31) teaching plan for the control group that studied accord-
ing to the usual method of teaching.
Selection of activities, means, animations and enrichment drawings
- The researcher used a variety of learning activities consistent with the 
objectives of the lesson and the proposed teaching model according to the 
diversity of teaching.
Fifth: Research Tools: Instrumentation
1- Achievement test: - One of the requirements of the current research is to 
prepare an achievement test as the researcher has followed the following 
procedures:
1.1- Determine the educational content: It represents the educational mate-
rial to be taught and it has already been defined.
1.2- Formulation of behavioral purposes: 150 cognitive behavioral objec-
tives were formulated distributed over four levels of cognitive plum (re-
membering, assimilation, application, analysis).
Preparation of the Table of Specifications
         One of the important requirements in the preparation of achievement 
tests is the preparation of the specification table, and to build the specifica-
tion table for the content of the three chapters to be taught from the book of 
chemistry took into account the behavioral purposes to be achieved and the 
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importance of each chapter and thus identified by (40) paragraphs and thus 
calculated percentages for each cell in the specification table According to 
the equations and as follows.
Calculate the weight of behavioral goals according to their four levels. It 
was done in the following manner

Weight of targets = × 100

B - calculate the weight of the content according to the number of pages in 
each chapter and as follows:
Content weight = × 100

The number of questions per class and for each level was calculated as 
follows
Number of questions per cell = percentage of goal × percentage of content 
× number of total paragraphs

Preparation of test items:
A multi-choice objective test was prepared, and the questions and para-
graphs were distributed according to the four levels of behavioral purpos-
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es.
1-5- Test Validity: Test Validity
  The validity of the test represents the measurement of the characteristic 
for which it was developed (Al-Huwaidi, 2004: 40). The test was present-
ed to a group of experts and arbitrators in the educational, psychological 
and chemistry sciences.
Statistical analysis of test items
The researcher applied the achievement test on a survey sample from the 
research community other than the basic research sample (preparatory Ka-
dhimiya for girls), which reached a number of (100) students, and who 
studied the vocabulary of the educational content included in the test, and 
found that the test paragraphs and instructions were clear, and the average 
duration It took the student to answer the paragraphs was (50) minutes, 
then corrected the answers to the paragraphs of the test, then arranged the 
scores of students descending from the highest to the lowest and took the 
highest 27% of the total grades to represent the (upper group) and took 
the lowest 27% of the scores To represent the college Then, the difficulty 
coefficient of each paragraph of the questions was calculated and found 
that the value of (0.26-0.70) and calculated the discriminatory power of 
each paragraph of the questions was between (0.32 - 0.69), also found that 
all alternatives have a negative value, which indicates their effectiveness .

1-7- Reliability
1.7.1 Stability of the achievement test
The equation (Koder Richardson 20) was used to calculate the stability of 
the test and was equal to (0.891). Thus, the psychometric properties of the 
test were verified. Thus, the number of paragraphs of the test in its final 
form (40) paragraph of the type of multiple choice, where the highest score 
on the test will be (40) degree and the lowest score (zero).
1-8- Chemical culture test
 One of the requirements of the current research is to prepare a test for 
chemical culture to be used in the equivalence of the two research groups.
1-8-1- Chemical Culture Test:
    After researching a group of sources, studies and tests and a review of lit-
erature and studies related to scientific culture, the researcher did not find 
studies on chemical culture concerned with the fields of chemistry, which 
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is an integral part of the general culture, which expresses knowledge of 
chemicals and their properties, uses, benefits and risks. With the expertise 
of some specialists in the field of education and chemistry and the methods 
of teaching the researcher reached a formula of test paragraphs, which 
consisted of 24 paragraphs in its initial form in chemical culture.
First: the sincerity of the test
1- Virtual Honesty:
The chemical culture test was presented in its preliminary form to a group 
of experts and arbitrators in order to verify its validity and verify its sin-
cerity as a research tool and to express their views on its paragraphs. Ap-
pendix (1) In light of this, more than 80% of their opinions were adopted. 
Paragraph if not get (4) paragraphs of the percentage mentioned annex (3).
  Where the responses to this test are multiple-choice, corrected the test by 
giving one score for the correct answer for the paragraph, and a score of 
zero for the wrong answer, thus the highest score can be obtained by the 
student (20) degree, and the lowest score will be zero, and a default aver-
age (10 ) Degree.
Second: Statistical analysis of the test items:
Sincerity test
  The validity of the content of the test was verified by presenting it to a 
group of experts in educational and psychological sciences, chemistry and 
teaching methods. It was found that the percentage of the validity of the 
paragraphs ranged between (0.44) and (0.89).
Honesty of construction
    The validity of the test was verified by applying it to a sample of 32 stu-
dents. The correlation coefficient was calculated as values ranged between 
(0.36) and (0.73) which are statistically significant.
Test stability
 The consistency of the test was calculated using the method of internal 
consistency using the Elva Kronbach equation.
Sixth: Procedures of applying the experiment: The following steps were 
followed to apply the research experiment.
1- The researcher visited Umm Al-Mu’minin secondary school for girls 
and met with the school principal and the chemistry school. The purpose 
of the research was clarified.
1- The researcher provided the school with the teaching plans of the exper-
imental group which is taught on the proposed teaching model according 
to the diversity of teaching, with emphasis on teaching the control group 
in the traditional way.
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3 - The researcher visited the school in class to learn how to apply the ex-
periment in accordance with the proposed model of teaching.
4 - I started teaching the research groups on Tuesday 20/2/2018 until 
8/4/2018 and four classes a week and the researcher made sure that the 
two groups are taught both as determined
First: The experimental group: The group studied according to the proposed 
teaching model according to the diversity of teaching and the appropriate 
strategies for the educational attitudes involved in the proposed teaching 
model including brainstorming, problem solving, cognitive representation, 
cooperative learning (think-pair-share strategy) and KWL strategy and ac-
cording to the model steps. Instructional supplement of teaching plans (2).
Second: Control Group: This group was studied using the usual method 
according to the following steps:
 - Define the goal of the lesson.
- The school gives an introduction to the new topic and linking the previ-
ous experiences of students.
- Explain the scientific material for students and then ask some questions 
related to the topic and discuss them in the answers.
- Engage students to solve some examples
- The school summarizes the subject of the lesson.
- Calendar: The school asks oral questions to students.
- Determine the homework of the scheduled book.
Test application
     After completing the teaching of the subject of chemistry and according 
to the teaching plans prepared for each group and within the specified time 
to teach the subjects of the experiment for the two research groups, the 
achievement test was applied on Thursday, 12/4/2018 at Umm Al-Moame-
neen Secondary School for Girls the test. The students’ answers to the test 
were corrected according to the answer key. Their scores were calculated, 
and then the chemical culture test was applied to the students of the re-
search sample for the purpose of statistical processing, analysis and inter-
pretation of the results to reach the research objectives.
Seventh: Statistical Methods:
The researcher used statistical data processors using the statistical program 
ready for social sciences (known as spss-x).
First: Presentation of Results: -
- Objective 1: “Building a teaching model based on the diversity of teach-
ing to teach chemistry.”
  The proposed teaching model was built in the light of the diversity of 
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teaching, where the most important theoretical and procedural steps in its 
preparation were given, and a full and planned description of how to build 
the teaching model according to the diversity of teaching in one lesson and 
thus achieved the first objective.
- Second Objective Achievement test results for chemistry.
For the purpose of validating the first hypothesis, the arithmetic mean and 
standard deviation were calculated for the scores of the experimental and 
control groups, as shown in Table (2).

It is noted from the table above that there are significant differences be-
tween the two research groups and in favor of the experimental group in 
the achievement test.
- The third objective of the results of the chemical culture test:
   For the purpose of validating the second hypothesis, the arithmetic mean 
and standard deviation of the scores of the experimental and control groups 
in the chemical culture test were calculated as shown in Table (3).
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It is noted from the table above that there are significant differences be-
tween the two groups for the benefit of the experimental group in the test 
of chemical culture and thus reject the zero hypothesis and accept the al-
ternative hypothesis.
Second: Interpretation of Results:
    The researcher explained the superiority of the students of the experi-
mental group who studied according to the proposed teaching model ac-
cording to the diversity of teaching in the collection and chemical culture 
than the students of the control group who studied according to the tradi-
tional method (normal) for the following reasons:
1 - The teaching using a proposed teaching model according to the diver-
sity of teaching increased the process of learning material according to 
the characteristics and tendencies of students, which increases students’ 
understanding of the content of the study.
2 - The use of the diversity of teaching in one lesson in accordance with its 
diverse strategies encouraging students, as they have a hoof to learn more 
through the element of competition among students and receive reinforce-
ment and feedback, and gives an opportunity for students to integrate into 
the process of education actively through the discussion of solutions.
3 - The use of a teaching model according to the diversity of teaching in 
learning make the student the focus of the educational process by giving it 
a role to reflect on the teaching material and express their opinion.
4 - The diversity of teaching is more fun for students than the usual way, 
teaching diversity teaching according to strategies moves the school from 
the role of the initiator to the role of supervisor and enhanced in education, 
and conduct dialogues and discussions and exchange of experiences and 
rethinking and reflection on the material, which increases their chemical 
culture and the acquisition of educational material.

Third: Conclusions
In the light of the findings of the researcher concluded the following: -
1). The effect of the proposed teaching model according to the diversity of 
teaching increased the academic achievement of female students.
2). The proposed teaching model according to the diversity of strategies 
has a significant impact in increasing the cognitive abilities of students and 
increase their chemical culture.
3). The chemistry needs a variety of teaching strategies so that the student 
can absorb the material and retrieve it.
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4). The possibility of developing mental abilities and increasing the chem-
ical culture of the learners through the use of the method of discussion, 
dialogue and exchange of ideas lead to better learning.
Fourth: Recommendations: In light of the above, the researcher recom-
mends the following:
1 - Use the proposed teaching model according to the diversity of teaching 
strategies in the teaching of chemistry because of its significant impact in 
increasing the achievement of students.
2 - Introducing the philosophy of diversity of teaching and strategies 
through holding training courses for teachers of chemistry in secondary 
schools.
 3 - Training students of the Faculty of Education on the use of strategies 
for diversity of teaching within the vocabulary of teaching methods.
Fifth: Proposals: As an extension of the results of the current research, the 
researcher suggests some future studies as follows:
1. Conducting a similar study to the current study on different subjects in 
achievement, culture and other stages of study.
2 - Conducting a similar study with the same variables for students of pri-
vate schools to be compared with the level of scientific students of public 
schools. Similar policy and other variables such as creative thinking and 
environmental culture.
Sources:
1 - Abu Sarhan, Attia Odeh (2000). “Studies in Methods of Teaching So-
cial and National Education”, 1st Floor, Gulf Publishing House, Amman 
- Jordan.
2 - Ahmed, Samah Abdel Hamid (2006), after the use of the strategy 
(thought - pair - participated) in the development of critical thinking in 
mathematics and life situations for students of the preparatory stage, an 
unpublished master thesis, Faculty of Education, Suez Canal University.
3 - Badawi, Rana Karim Abdul Karim (2014): the structure of chemical 
concepts and their relationship to the achievement of students of scientific 
fifth, an unpublished master thesis, University of Baghdad.
4 - Al-Hulaisi, Moaid bin Hassan bin Moaid, (2012), the impact of the use 
of differentiated education strategy on academic achievement in the Eng-
lish language curriculum for sixth grade students, Master Thesis non-pub-
lished, College of Education / University of Umm Al-Qura, Saudi Arabia.
5- Al-Hila, Mohammad Mahmoud (1999), Educational Design Theory and 
Practice, 1st floor, Dar Al-Masirah
    Publishing & Distribution, Amman.
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Volume (12), College of Arts, University of Qadisiyah, p. 318.
7. Aldreij, Mohammed (2004): purposeful teaching (from the goal-based 
teaching model to the competency teaching model), I 1, Al Ain, United 
Arab Emirates, University Book House.
Al-Zind, Walid Khader (2004): Designs
8- Al-Zind, Walid Khader (2004): Educational Designs - Theoretical Roots 
- Practical Models and Applications - Arab and International Studies and 
Researches, 1st Floor, Academy of Special Education, Saudi Arabia.
9- Al-Zahawi, Elham Ahmed (2005): A suggested model for teaching 
chemistry in the light of the cognitive learning theories and its effect on 
the achievement of fifth grade students and their motivation towards learn-
ing chemistry.
10- Nabhan, Yahya Mohammed (2008): Brainstorming and Problem Solv-
ing, Scientific Dariazouri
    for printing.
11- Al Huwaidi, Zaid (2004), Fundamentals of Educational Measurement 
and Evaluation, 1st Floor, University Book House, Al Ain, United Arab 
Emirates.
12- Tawfiq, Ahmad Marei and Mohammad Al-Hailah (2002): Gener-
al Teaching Methods, 1st Floor, Al-Masirah Publishing and Distribution 
House, Amman.
13- Gaber, Abdel Hamid Gaber, (2005) classroom and building construc-
tion, the world of books, Cairo.
14- Abdul Wahab, Fatima (2005): “The Effectiveness of Using Some 
Metacognitive Strategies in Achieving Physics and Developing Reflec-
tive Thinking and its Attitudes towards the Use of it in Al-Azhari Second 
Grade Students”, Journal of Scientific Education, Vol. 8, No. 4.
15- Kattami, Yousef et al. (2000): Teaching Design, Dar Al-Fikr for Print-
ing, Publishing and Distribution, Amman, Jordan
16- Kojak, Kawther Hussein et al. (2008): Diversification of Teaching in 
Action Teacher’s Guide to Improving Teaching and Learning Methods in 
Schools in the Arab World, UNESCO Regional Office for Education in the 
Arab States, Beirut.
17- Butler. M. & Lowe. K. V., 2010: Using Differentiated Instruction in 
Teacher Education. International Journal for Mathematics Teaching and 
Learning. November 19th.
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- Good, Carter, dictionary, 1973, P718
Supplements
Appendix (1)
The names of the arbitrators and the nature of the consultation

2 - scientists estimate the chemistry in explaining and interpreting the cal-
culation of the speed of various materials.
Teaching aids: - Blackboard, crayons, presentation of charts via Power-
Point (Projector)
Procedural steps to implement the teaching model according to the teach-
ing diversification:
Boot: (5 minutes)
      There is a discussion of the previous topic and studied by the students 
to help them understand the subject of chemical kinetics, which is con-
cerned with the speed of reaction and mechanics as follows:
School // We studied in previous topics the concept of chemical changes 
and defined as:
One of the students / reactions that occur between the reactants to form 
the resulting material, and expressed by the chemical equation balanced.
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School: What do you benefit?
One of the students: useful in calculating the number of moles and mass 
and the volume of reactive and resulting gases.
Dear student, the chemical equation did not tell us about other things re-
lated to the speed at which the reactants are transformed into products, 
as well as the number of steps that the reaction goes through to form the 
products. What we’ll learn in our lesson for today.
Note: The school asks a question in the form of a problem for all students 
and according to strategies that match the wishes of students according to 
the questionnaire of learning that was distributed to them.
The school asks: What is the speed of interaction and how is it measured?
The first group studied according to the strategy of brainstorming
Phase 1: (pre-brainstorming)
- Introduce students to the principles and characteristics of the brainstorm-
ing session, accept ideas - abundance of ideas - defer criticism of ideas, 
and determine the roles of students in the group, including the group leader 
and the recorder.
Second stage: brainstorming cycle:
Rephrasing the question in other wording to stimulate the thinking of stu-
dents,
 By knowing the changes that take place between the reactants to form the 
resulting substances there are steps through which the reaction is involved. 
What is the reaction speed and how is it measured?
School: gives a short time to make students think and meditate to solve the 
question and write as much definitions and examples and write the law of 
speed of interaction, and go to the other group
One of the students: gives the definition of the speed of reaction is the 
amount of change in the concentration of one of the reactants or resulting 
in the unit of time, and the speed of reaction vary, some of them very fast 
and get directly and in a fraction of a second such as the reaction between 
the acid-base and combustion reactions.
Another student: There is also a moderate reaction speed that takes a num-
ber of minutes to several months, such as iron rust and interactions that 
lead to the ripening of fruits and vegetables.
Another student also recalls that there are very slow reactions that take 
several years or millions of years, such as those that lead to human growth, 
aging and turning dead plants into coal.
Another student As for the measurement of reaction speed, there is a spe-
cial law of reaction speed
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Is the rate of reaction speed =

Rate =

                          
      (Delta), means change (final - primary)
               (Square bracket) means the molar concentration in mol / L, for 
example X means the molar concentration of material X

t Change in time (time 2 - time 1) and its second, minute and hour units
School // Well done

The third stage (after the brainstorming cycle) (evaluate ideas):
* The listed answers are written to the students on the board.
* The original and useful ideas are arranged and categorized as applicable 
and represent valid answers.
* Criticize ideas and choose good ideas from them.
* The right solutions are reached through what has been put forward from 
the students and the school makes a summary of the correct answers and 
write them on the blackboard
After what has been listed by the answer by all groups are moving to an-
other question in the same steps above and the school asked another ques-
tion for students to blow their ideas.
Q 1 - through your answer to the previous question Compare between the 
speed of reaction in terms of reactants and materials resulting law of reac-
tion speed by symbols and sacrificed it?
The school leaves room for students to think individually to blow their 
ideas to be recorded on the board by the group’s registrar.
The school then allows students to write their thoughts individually for 
three minutes and then remind your thoughts to the group leader. Then 
the school moves to the rest of the groups to record their ideas and discuss 
them and criticize the incorrect answer
The second group Using cooperative learning strategy (Think - Pair - 
Share)
After the school discussed the previous topics with the students, the school 
poses the question to the students through a written paper with the question 
addressed to them and the school asks:



2923

A Proposed Teaching Model In The Diversity Of Teaching And Its Effect 
On The Achievement And Chemical Culture Of Secondary School Stu-
dents

1 - Each student to spend one minute thinking about the question posed in 
the worksheet.
2. Each student requests to discuss her close classmate for five minutes.
3 - each student participates with each other within the group in consulta-
tion and dialogue with them reached from the answer to the question
The school then asks the whole group to participate in answering the fol-
lowing questions:
Q 1: - What is meant by chemical reaction speed.
Q 2: - Give examples of the reaction speed in general.
Q 3: - You write the law of reaction speed
Thus the rest of the questions to ask students.
4 - Here the school asks couples to stop the bilateral dialogue and start 
collective participation and supervision of the school, and then requests 
the school to present what was reached by dialogue through the conclusion 
and work summary
      Through our study of the subject we conclude that the speed of reaction 
speed is the amount of change in the concentration of one of the reactants 
or resulting in the unit of time, and the reaction speed varies, some of them 
are very fast and occur directly and in a fraction of a second such as the 
reaction between the acid-base neutralization and combustion reactions. 
It takes a number of minutes to several months, such as iron rust and the 
reactions that lead to the ripening of fruits and vegetables, and there are 
very slow reactions take several years or millions of years, such as reac-
tions that lead to human growth and aging and turn dead plants to coal. Yas 
Speed of Interaction There is a special law of reaction speed
               
Is the rate of reaction speed =

The third group using problem solving strategy
     At this stage, you ask the problem (problem) and identify it to the stu-
dents to be answered.
* Here a group of students collect information related to the problem and 
through their previous experience and information available in the book of 
chemistry scheduled.
* Students give temporary solutions to the problem (question), which may 
be accepted, modified or rejected, and the solution should be out of the 
problem and connected to it, and be testable.
* At this stage are tested the validity of the solutions provided: and follow-
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ing scientific steps organized.
* Final stage Conclusions, generalizations and evaluation, the final result 
is reached, which represents a solution to the problem or question.
Thus for the rest of the questions that will be discussed in the lesson
The fourth group using KWLH strategy
 The school distributes tasks to a group of students and through an agenda 
including assignments (what does the student charge for topic K, what do 
you want the student to know about topic W, what did the student learn 
from topic L, get more information H)? She then asks them to fill in the 
first field of the table, which relates to answering the following questions:
Step 1: - School: Record in the first column all you know about the subject 
of reaction speed and examples of the speed of interaction and usefulness, 
and you have five minutes to put forward your ideas.
- Students: They record what the tariff of students on the subject of speed 
of interaction and usefulness in consultation with their colleagues.
- The school receives the answers from the group leader and is recorded in 
the first field with the postponement of reinforcement and acceptance of 
all ideas
Step 2: - School: Ask the student to write what they want to know about the 
subject of the speed of interaction and its benefits in the form of questions 
in accordance with the objectives of the lesson, then the school to answer 
their questions and what they want to know about the subject of the lesson, 
and after making sure to understand and absorb the material and achieve 
the desired objectives leaves the school students To record their observa-
tions and the information they received.
Step 3: - School: Write what you learned on the subject of speed of inter-
action (and ask them to provide what they learned from the material orally.
Step 4: - School: Write in the last column any additional questions you 
want to know about our topic for the day after that the school will ask 
questions of the calendar to see what has been gained information on the 
subject of speed of interaction and benefits.
After that, we move on to the other questions of the course to be explained 
in detail according to the same steps.
The fifth group using the strategy of cognitive representation
School: raises students by asking questions about the subject and the main 
points by writing them on the blackboard, and then ask the students to 
answer them.
School: What is meant by the speed of interaction
Student: Give the answer



2925

A Proposed Teaching Model In The Diversity Of Teaching And Its Effect 
On The Achievement And Chemical Culture Of Secondary School Stu-
dents

- Repeat the correct answer with the help of the school
- Give the opportunity for students to write down the answer in the book 
and put lines under important words.
Thus for the rest of the questions are asked to students to provoke them and 
give their answers on the subject of the lesson.
Here, the school repeats what has been mentioned by the conclusion and 
give the correct solutions to the subject.
Calendar: The school addresses questions about the subject and asks stu-
dents to answer them.
1. Define the speed of the chemical reaction in its own way.
2- Explain the usefulness of reaction speed.
3- The students show that the reaction speed of the materials varies accord-
ing to the type of reactants.
4. They write the law of reaction speed.
5. Naming the symbols used in the law of reaction speed.
6. It compares the reaction speed in terms of the reactants and the resulting 
materials.
7 - Explain the development of a negative signal in the law of the speed 
of reactants.
Here, after asking questions to the students and using different strategies 
are discussed all the activities provided by the school with the students to 
achieve the desired goal mechanism
homework
Write a brief report on the reaction speed and changes in the reactant.

Appendix (3)
Chemical culture test
1 - Inorganic acid used by Jabir bin Hayyan, and called silver water and 
sometimes decomposed water and water sharp fire mummy, strong used in 
the production of fertilizers and explosives What is it?
   A- Hydrocarbons B- Silver nitrate C- Phosphoric acid D- Nitric acid *
2 - through your study and study of the elements in nature, which is more 
present in the universe?
  A- Nitrogen B- Hydrogen * C- Oxygen D- Carbon
3. Identify which of these elements is an alkaline-based aqueous solution?
A-6C B-7N C-11Na * D-16C
4. What is the cause of the fizz when shaking the bottle of soft drinks?
    A-Co B-Co2 * C-N2 D-O2
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5- What is the scientific name for rust?
   (A) Iron carbon, (b) Iron oxide, (c) Iron hydroxide, (d) Iron ammonia
6 - What is the scientific name of the gas that comes out of the vehicle 
exhaust and is considered polluting the environment?
   A- carbon dioxide b- carbon sulfide c- carbon monoxide * d- carbon 
dioxide
7 - Silver metal element which is used in the packaging of food bottles is 
it?
  A- Plastic B- Aluminum C- Paper D- Tin *
8- Silver color liquid used in making thermometers What is it?
   A- mercury b- copper c- lead d- iodine
9. What are the chemicals produced from oil used in detergents?
  A- Biochemical B- Hydrocarbons C- Petrocarbons * D- Organic Chem-
icals
10. When you study the periodic table, what are the elements according to 
the order?
   A- increasing mass number b- increasing atomic number * c- increasing 
number of neutrons d- all that is stated
11- Which of the gases produced when burning oil, coal and kerosene are?
   A) Nitrogen oxides, iron oxides, sulfur oxides, carbon dioxides
 12 - Most of the fires that occur sometimes caused by?
   A - neglect of safety instructions B - failure to take preventive measures 
c - generate spark * D - the speed of the spread of gas
13- What material is used to remove oil stains from clothes?
    A) ethane hydroxide b) water c) methane hydroxide d) carbon tetrachlo-
ride *
 14. What material can be used to prevent freezing of water at zero degrees 
Celsius?
    A- Sodium chloride B- Calcium chloride C- Potassium chloride D- All 
mentioned *
15. All organic compounds found in nature contain an element?
   A) oxygen, b, hydrogen, c, carbon, d, nitrogen
16- Covering the matchstick head with a dough containing oxidizing ma-
terial What is it?
   A) potassium chlorate * b- calcium sulfate c- sodium sulfate d- sulfur
17. Identify which of the following elements are most active in nature?
   A - Iron B - Gold C - Calcium * D - Copper
18. The material that gives the black color when writing with regular pen-
cils is:
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   A- lead b- manganese dioxide c- granite d- soot
 19. The gas that forms a fountain when it dissolves in water is:
     a. N2 b. NH3 * c. H2 Cl2
20. What processes are in a dynamic equilibrium between liquid water and 
vapor?
   A- melting and crystallization b- melting and melting c- evaporation and 
condensation * d- boiling and freezing
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