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Abstract. Differentiated instruction is a philosophy about teaching and learning based on the main
assumption that students who are the same age differ in their readiness, interests, styles of learning,
experiences and their life circumstances. This study aims to investigate the Jordanian science teachers'
perspectives on differentiated instruction. Qualitative data were collected via face-to-face interviewing
(18) Jordanian science teachers, who were join training in differentiated instruction. The results of the
study show that most of the science teachers (67%) indicated that the opportunity to implement
differentiated instruction is poor, they believe that differentiated instruction can cause them to lose
control on the educational situation This could be attributed to the classroom environment prevalent in
the schools of Jordan which enshrines the authority of the teacher and his/ her central role, which was
the most dominant obstacles in this regard. The second main obstacle is the weakness of training of
science teacher with regard to implementing this strategy, in addition to other obstacles related to
allotted time, classroom environment and administrative obstacles. Therefore, the study recommends
intensifying the training related to implementing differentiated instruction strategies, in addition to
planning science curriculum in accordance with the requirements of differentiation and diversity.
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INTRODUCTION

The harmony of teaching activities with the student’s characteristics, interests and attitudes are the basic
features of differentiated instruction for achieving effective learning and real integration in the learning
situation (Petrina,2007; Jacobs et al., 2019). The DI takes into consideration the diversity of the student's
cultures, abilities, skills and trends, in addition to the various characteristics of their families (Smith &
Thorne,2007). Because the types and experiences of teaching as well as the various forms of human
intelligence vary (Gardner, 2006), Gardner contends that when individuals solve problems, work through
crises, and make things which are valued in their culture, they are being intelligent (Gregory & Kuzmich,
2004). The importance of DI implementation arises in dealing with the individual differences between
learners, At the same time, responding to the diversity in the methods and patterns of learning (Hobgood
& Ormsby,2011), where the response takes place through the variation in methods and styles
(Koeze,2007).

John Dewy advocates the idea that the method that teachers employ in teaching should be related
to the students’ needs (Cunningham, 2009). The teacher can't achieve the required level of learning for all
the students by using one method with all the students, since there is no single method appropriate for all
the students. As for the teaching environment, the DI provides all the students with the appropriate
teaching environment because it uses different methods, procedures and activities of teaching
(Tomlinson, 2000) which make each student able to achieve the required goals by using the methods,
activities and tools that are appropriate for him/ her (Al-Halisi, 2012).

In order to implement DI, teachers should employ gradual and diverse methods in the learning
tasks in a way that suits the nature and needs of each student (Obaidat & Abu Al-Sameed, 2009) either in
learning activities or assessment activities. The curricula should also be planned with sufficient flexibility
in order to be implemented with various methods and styles.

The DI increases the level of student's achievement (Tobin & Tippett, 2014; Deunk et al., 2018),
reinforces their talents and abilities, improves their trends towards learning and knowledge, raises their
sense of self -responsibility (Smith & Throne, 2007). In addition to its role in reinforcing effective
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participation since it is an access that considers the students as the center of the learning process;
therefore, DI achieves the hypotheses of constructive theory (Millen &Gable, 2016).

Despite the advantages of DI, teachers face many obstacles related to implementing it in the classroom
(Acosta-Tello & Shepherd, 2014; Corley, 2005; Schumm & Vaughn,1991 Wan, 2015; Jager, 2017; Boston,
2017 Mariyam Shareefa, 2019; Siam, 2016; Merawi, 2018) such as:

A. Time: it is certain that diversifying teaching tasks, and the tests to understand the characteristics
of students need much time which couldn’t be available for teachers during work stressors.

B. Classroom environment management: DI needs a high ability and skill from the teacher to
manage the classroom environment during the implementation of DI.

C. Students response: some students fail to implement the strategies restricted for DI due to their
lack of knowledge about those strategies even though they are appropriate to their interest.

D. Personal teaching beliefs

Since implementing the instructional situation depends on the roles of teachers and students, the
bases of DI depend on the diversification of these roles (Turner & Thompson, 2014; Lillis, 2012).
Teaching science as cognitive domain contributes to achieving this diversification; this is achieved due to
the nature of the science subject (Al-Boloushi & Ambo Sa'eedi, 2011), where there is a variety in the
activities included in the Science textbook, in addition to the need of such activities to different learning
aids (Zaitoon, 2007). therefore, teaching science has many opportunities to be implemented via the
methods of DI

By reviewing the previous studies, it is clear that differentiation in teaching sciences could be
achieved through two paths depending on the teacher and differentiation by students (Hamil,2010;
Stanford, Crowe & Flice, 2010).

Differentiation in teaching science depending on the teacher

The science teacher can vary his instruction by means of four accesses (Trinter, Brighton & Moon, 2015)
as illustrated by Carol Tomlinson model in Figure (1)

——
-

Figure 1. Tomlinson model in differentiation based on the teacher

Based on Tomlinson model, the Science teacher can vary the instruction strategies through four accesses
(Tomlinson, &Imbeau,2010) starting with the instructional content which consists a set of concepts, facts,
principles, and scientific theories. The instructional goals or the educational outcomes with their three
domains (cognitive, skilled, and emotional) help in using various methods and tools for achieving these
goals. The third access of differentiation is the mental perceptual processes that the science teacher uses
through diversification in multi thinking skills. The fourth access is represented by (learning
environment); it enables the teacher of science to implement the instructional activities by means of
multiple tools and conditions (Rock, Gregg, Ellis, & Gable, 2008; Tomlinson & Strickland,2005).

Differentiation based on the students

Tomlinson (2004) suggested that the diversity of student's interests, and the difference of their readiness
and their learning styles represent an access to DI (Tomlinson,2004) (Figure .2). These differences are the
base and motivation for using DI or implementing DI philosophy
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Figure 2: Tomlinson model in differentiation based on the students

The students in the classroom are different in their readiness for learning, the nature of their interest, and
their learning style (Chamberlin & Powers, 2010). The teacher of science needs time and effort to
recognize the student's interests, degree of readiness, and the learning styles that suit each student. This
task could be one of the obstacles towards implementing DI. This requires preparing and implementing
various and multiple tests, in addition to implementing activities that demonstrate the differences
between students in this domain (Gibson & Hasbrouck, 2008; King-Shaver, 2008).

Statement of the problem

Many challenges face teaching in Jordan, including the ability of the educational system to achieve
important goals, such as providing the students with the skills of thinking, problem solving, developing
creative thinking reinforcing students' talents, as well as raising learner's motivation by responding to
their interests and attitudes. In this regard, the DI helps achieving these goals, in addition to its role in
promoting the sense of justice and equality between students which contributes to building the
environment of equity in the society. Teaching science is characterized by the existence of many
opportunities in implementing DI due to the variety of cognitive content and learning activities, in
addition to the various learning environments, such as classroom, laboratory, garden... etc. Therefore, this
study aims to recognize the opportunities and obstacles of implementing DI by science teachers in Jordan.

The study significance

The importance of this study lies in highlighting a method of teaching which could be employed to deepen
the values of democracy and human rights, such as justice and equality which would, in turn, contribute
to achieving the high goals of learning, especially teaching science, beside the impact of this method on
academic achievement and the trends of students towards learning. Therefore, the study role in
investigating the obstacles for implementing this strategy in teaching sciences locally helps in reducing
these obstacles and focusing on the ways for implementing DI.

The study methodology

In order to achieve the study objectives and answer the study questions, the researchers used the
descriptive design, where (18) male and female teachers of science were interviewed in Ma'an in the
south of Jordan. They were randomly chosen from a group of teachers who were trained in (DI).
Arrangements were made in order to interview each teacher alone. This method was adopted because of
its priority and feasibility with regard to the validity of all the targeted information. The study sample due
to its closeness to the researcher place of work.

Table (1) shows a description of the study sample:

Table 1. The characteristics of sample

Experience/ Number Gender Number
Years

6-3 5 Male 10

6-10 9 Female 8

More than 10 4 Total 18

The study tools

The researcher used the interview that included direct and open questions as a tool for this study in order
to recognize the perspectives of science teachers towards the implementing of DI. The study tool was
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prepared after reviewing similar previous studies, and it was also judged by a group of specialists in
teaching. At the beginning of the interview, the teachers were provided with a detailed explanation about
DI and its implementation requirements. Selected videos about DI were also sent to teachers via their
sites in social media. Then, every teacher was asked (12) question alone. The answers were documented
after recording them by the electronic recorder.

The questions of the study were distributed into three domains:

- The first domain: the educational philosophy of the teacher and his/ her trend towards DI

- The second domain: the opportunities of implementation

- The third domain: the administrative and technical obstacles towards implementation.

RESULTS AND DISCUSSION

After collecting and analyzing the data in pre-determined categories, the study concluded the following
results:

Teachers' philosophy and attitudes towards DI

The interview question in this domain aimed at teachers' philosophy which motivates them to implement
the strategies of DI. After explaining the details of DI implementation for teachers, the responses of (12)
teachers (67%) of the sample were negative towards DI.

They indicated that the requirements for implementing this strategy in the classroom are difficult
because they were afraid of disorder and lack of control. They suggested that the method of teaching
based on the teacher's role as the center of the educational process is more suitable for the nature of the
classroom and the normal practices of students. therefore, the responses of the teachers in the sample
reflect their traditional philosophy towards teaching.

The teachers also refrain from implementing teaching strategies that require more efforts and
burdens (Prain et al, 2013), such as differentiated instruction that need good knowledge of the
characteristics of students, and the organization of education groups according to these characteristics, in
addition diversifying activities and evaluation methods.

R E: certainly, there will be disorder and distraction from the lesson objectives.
EE: the modern methods didn't prove their feasibility.
Kh: students are not accustomed to this method.

However, other (3) teachers stated that this strategy could be effective and productive. They
suggested that they usually practice different styles of teaching. They do their best in order to implement
the activities which urge the students to practice according to their tendencies and interests. Teachers
hope that they would apply this strategy in teaching Science later on. This ratio of teachers represented
(17%) and they were all females.

Mu: I usually use multiple styles in presenting the concepts (Diagrams, pictures, cutters, experiments,
...etc.).

Km: I ask students to implement different activities (experiments, file completion, article).

Is: [ wish I could implement this strategy and I hope that more training courses are held in this regard.

This result could be explained in terms of the philosophy of science teachers related to applying
DI, in that the teachers basically taught by the traditional methods. Moreover, they used to teach using the
teaching methods where the teacher has a central role in the educational process (Smith & Tyler, 2011;
Troxclair, 2013). This finding could also be explained by the teachers' belief that the traditional method
gives them the control over the educational situation.

B- The implementation opportunities

Ten of the science teachers (7 males and 3 females) (56%) of the study sample indicated that the
implementation of DI may be non-existent in the reality of education in their work at class room. (39%) of
the science teachers did not show any interest in attending advance training courses to acquire the skills
of DI. Moreover, (5) teachers (2 male and 3 female) suggested that the opportunities of implementing DI
are possible in the light of pre-controlled circumstances and terms, while (9) science teacher (6 female
and 3 male) (50%) of the sample demonstrated a high tendency towards implementing DI after having a
suitable training. These results agree with studies that demonstrated the impact of gender on the motives
of being interested in the quality of education and the commitment to continuous development
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(Jordanian Department of Statistics, 2016). This indicates that there is a general problem in the education
system in Jordan which represents a big challenge that needs to be dealt with.

C-Obstacles of using DI in teaching

The science teachers in the study sample suggested that the time allocated for implementing the
academic curriculum does not contribute to applying DI in addition to the lack of financial and physical
potentials which are appropriate for this method in the learning environment. (11) teachers in the study
sample pointed out that few students have special tendencies and interests which make this method
appropriate for the talented and gifted students. (8) teachers of the sample confirmed that school
administrations don't prefer implementing this method due to its consequences and such conviction
about the nature of DI obstacles prevalent among the science teachers are shared with teachers in general
in many countries throughout the world as illustrated by (Joseph, et. al 2013).
Here are some responses of the study sample individuals:

Fi: this method needs much time and the curriculum can't be implemented in the allocated time.

Kh: I don't think that the interests and tendencies of students will be taken into consideration in the
science class.

Ah: school administrations don't prefer implementing this method because of the financial requirements
and the mess that could result from giving freedom to students.

The negative attitudes of school administrators towards implementing new teaching strategies
comes due to fear of going out of the ordinary in the classroom (Siam & Al-Natour, 2016), or that they
believe these strategies require more procedures and expenses, so they oppose implementation this
strategies and do not provide teachers with appropriate support (Jones, Yssel & Grant, 2012; Orr, 2009;
Roiha, 2014).

Generally , we can say that the science teachers in Jordan believe in the policy of teaching which
is based on the central role of the teacher and the limited roles of students in the process of learning .The
teachers of science don't realize the role of education in constructing the values of democracy, justice and
equality in the society - and this makes the opportunities of DI very weak unless teachers are given
training courses in order to develop their vision towards the role of teaching science and develop their
skills for implementing this method. This result demonstrates a shortage in the Jordanian educational
system with regard to forming the learning society whose individuals are committed to developing
themselves and their abilities.

In the domain of obstacles, the results shows that there are many obstacles towards applying DI.
In addition to teachers philosophy towards DI and their convictions that few students have certain
interests and talents that could be discovered (Fuchs, 2010) , we find that there isn't sufficient time for
instruction, weak training and qualifying, the poor teaching environment , as well as the convictions of
school administrations and the lack of support provided by these administrations to implement DI.
Therefore, it is necessary to inform the educational administrations about the details of DI in order to
support the implementation of this method in the correct way (Regional Education Laboratory Mid-
Atlantic, 2015). Facing these obstacles also requires shifting from the traditional training for teachers, in
addition to reinforcing the learning environment to become student-centered instead of being teacher-
centered.

RECOMMENDATIONS

In the light of the results, the study recommends the following:

1- Developing the science curriculum in order to be harmonious with DI requirements.

2 - providing the qualitative training for the teachers of science to modify their conventions and visions
towards the goals of teaching science.

3 - Training and qualifying the teachers to deal effectively with the available environment and to employ
itin DI

4 - Involving the school administrations in the training courses of DI.

5 - Conducting further studies and researches in order to investigate the mechanisms for facilitating the
implementation of DI in teaching science.
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