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Abstract—This study aimed to investigate the impact of using the differenti-
ated instruction strategy on students ’achievement in an intermediate school
course and their attitudes towards it. The study was conducted using a semi-ex-
perimental method. Participants were 483 students, split into two groups: empiric
(n=244) and control (n =239). Achievement tests and questionnaires were used
as tools for this study. Data analyzed through the SPSS program. The results in-
dicated that there were statistically significant differences between the groups for
the benefit of the empiric group that taught via DI. The results also revealed pos-
itive attitudes towards the strategy used. The study recommends that attention to
applying the differentiated teaching strategy for teaching science curricula and
other textbooks.
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1 Introduction

The educational system has continuously changed as a result of the rapid develop-
ment of scientific knowledge and technology in today's 21st century, which has led to
modern methods of teaching being increasingly used and applied, especially in devel-
oping countries. In order to increase and improve the level of educational outcomes and
to address the deficiencies and drawbacks of traditional teaching methods which restrict
the thinking of both the teacher and the student[56]. Modern teaching methods cover
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all essential components of the educational system, including teacher, student, curricu-
lum, and school[2, 39]. This will provide a high opportunity for both the teacher and
the student to interact with each other, within the framework of scientific rules and
foundations that ensure students' understanding of the highest level of knowledge and
facts[33]. The theory of multiple intelligences considers one of the modern trends that
addressed the individual differences between learners. This has contributed to a major
shift in the study of individual differences between learners, that education experts in
the education sector have been led to look for effective education strategies and ap-
proaches to address these differences between students[15, 44]. According to [32],
strategy is described as a collection of methods, procedures, and structured techniques
that are used to achieve what is needed objectives on time, taking into account the
available financial and material resources and efforts. Differentiated instruction (DI)
considered one of the most modern and advanced teaching strategies, which many
countries have started using and applying to take into account the different needs, in-
clinations, and interests of students, and the differences between their levels in under-
standing.

2 Theoretical Background

2.1 Education in the Jordan

Education in Jordan is one of the best education systems in the countries of the world.
Education plays a pivotal and vital role in the life and culture of Jordanian society. The
effective education system has made a significant contribution to making Jordan a de-
veloped country in education and health. Statistics indicate that spending on education
in Jordan in the year 2003 amounted to about 13.5% of GDP. It ranks 80 out of 188
countries on the Human Development Index. Despite the limited resources, the Minis-
try of Education has developed very advanced national curricula, and many other coun-
tries in the region have taken Jordan as a model in developing their educational systems
[6]. Recent reforms in the education sector began in Jordan in the early 1990s, as they
accelerated the government's insistence on turning Jordan into a regional technology
center and an active player in the global economy. In addition, the two main consulta-
tive documents that helped shape the national vision and also in identifying directions
for education reform initiatives are Jordan Vision 2020 and the 2002 Vision Forum for
the Future of Education[10]. According to [16], the Education in Jordan initiative re-
cently received the UNESCO award for the Use of Information and Communications
Technology in Education. This pioneering educational project in Jordan's schools is
based on leveraging the power of information and technology (IT) through the teaching
methods applied and practiced to change the learning environment in schools [8]. De-
spite the progress enjoyed by the Jordanian education system, some of the current prob-
lems in this sector, the most important of which is increasing population growth, par-
ticularly young people, still need to be addressed [24]. Fig. 1. Refers to educational
stages in the Jordanian Ministry of Education Figure 1: Refers to educational stages in
Pre-University Education in the Jordanian Ministry of Education[26].
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Fig. 1. Educational Stages in Jordanian Ministry of Education.

Basic education is a basis for education, developing capabilities, skills, interests, at-
titudes, self-inclinations, and guiding students in the light of it. The aims of this stage
are to achieve the general goals of education and prepare the citizen in various aspects
of his physical, mental, spiritual, emotional and social personality[30].

2.2  Differentiated instruction (DI)

The necessity to understand students learning styles is increasing with the invitation
for cooperative learning in heterogeneous classes pointed out there is a gradual decline
in the level of students' motivation to learn science across the elementary, and interme-
diate stages in addition to other educational stages[22]. Hence, it has become recog-
nized that science learning for all categories of students requires employing modern
and effective teaching strategies that take into account individual differences between
students, their interests, attitudes, needs, and varying skills. With the aim of improving
their degree of motivation towards learning science, and helping them to gains basic
concepts of science, therefore, enabling them to live as active citizens and able to deal
with problems, issues, and difficulties correctly[7]. The researchers agree that the prob-
lems of the low degree of motivations towards learning science among students are
closely related to the nature of science curricula and their traditional teaching strategies
that do not consider and concern students' readiness interests, Attitudes' and individual
needs. Therefore, it does not provide them with meaningful learning opportunities in
science [12, 14, 19, 57]. According to[35], that students can achieve a deeper under-
standing of the sciences topics if teaching strategies diversify to enhance opportunities
for scientific understanding and their involvement in activities that require a high de-
gree of mental focusing in a way that satisfies their curiosity and interests. Students
differ among themselves and that they do not learn at the same degree or level due to
the phenomenon of individual differences among them [55]. Moreover, [1]pointed out,
that successful teachers understand the differences between students' as a result of en-
vironmental or genetic factors. Thus, they recognize that they are different in their abil-
ity to understand science topics and concepts. Thus, differentiation is a main and im-
portant issue currently in learning [6, 58]. According to[29], DI strategy may be the

1JET — Vol. 16, No. 11, 2021 27



Paper—Impact of Using the Differentiated Instruction (DI) Strategy on Student Achievement in an ...

best suitable method for dealing with different abilities between students. The DI strat-
egy is considered one of the most modern important and effective strategies that take
into account individual differences between students, their interests, attitudes, needs,
and varying skills. It is defined also as a strategy that shows and cares about the differ-
ent educational capabilities of students [19]. Also, DI strategy is a modern strategy that
helps learners with varied educational requirements and teaching methods master the
same difficult educational content[9, 55]. Moreover, it is a trying to meet the learning
needs of a single student or small group of students rather than the more traditional
method of teaching the classroom as if it were exactly the same for all the students[37,
42,49, 51]. Additionally, it is also described as teaching philosophy that allows instruc-
tors to adapt learning to student differences, like their readiness to learn, levels of think-
ing, educational preferences, Interests, and Attitudes[37]. Furthermore, [55] defined it
as a modern trend in learning that responds to the individual and diverse needs of stu-
dents, so that balance is strengthened in classroom applications to ensure content learn-
ing for all levels of students in ways consistent with their abilities. According to [54],
teachers can differentiate the content which means what is taught, the process which
means how it is taught, the product which means how learning is evaluated and, ac-
cording to students, which means differentiating between students through readiness,
interest and learning profile, see Figure 2.

What is taught How is taught How learning is assessed

‘ According to Students’

[ Readiness ’

Interest ’ ‘ Learning Profile

Fig. 2.
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2.3 Principles and characteristics Differentiated instruction
The main principles of DI according to [17] as seen below:

o Instructors will not be in a situation utilizing one method of teaching that suits all
needs of every learner.

o All learners are involved in substantial and meaningful work or tasks.

o Instructors and learners are working closely to guarantee ongoing engagement and
challenge for each learner.

o The instructor schedules time, place, and activities that will utilize for his students
in the classroom.

e It provides a learning environment appropriate to all learners, learners have various
prior backgrounds, and thus instructors should distinguish and recognize to suit all
these backgrounds.

o Differences between the students offer teachers the ability to differentiate instruc-
tion.

Students can know more when they get appropriate support.

o Flexible grouping containing whole-class instruction, pairs, selective groups of
learners, selected groups of instructors and randomly of groups

o If students link their personal interests and attitudes with the curriculum, this will
lead them to better achievement.

¢ Instructors understand the differences between the students.

o All learners are engaged in productive work.

The DI strategy has a number of characteristics that are demonstrated in the Fig.3
[20, 53, 59]:

* Allows students to be more nearer to the curriculum.

» Makes students motivated and more engaged to learn.

* Ensures equality between students'.

* Simplify and enhances the learning process for learners.

*Helps students comprehend the assessment process better and faster.

* Introduction of new academic learning methods for students.

* Promotes the personality-confidence of students'.

* Motivates individual responsibility among students' in the schoolroom.

* Motivation is recognized via learners' attention themselves.

«It provides various activities and is available to students' according to their
readeness, abilities and interests.

« It allows teachers to provide all students with different teaching methods.

Fig. 3. Characteristics of DI strategy.
Some studies like[13, 59, 60] revealed that the correct application of DI strategy

showed improvement in students’ achievement and performance for the primary and
intermediate stage education.
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Traditional schoolroom vs. Differentiated schoolroom

Researchers [17, 57]have made some differences between DI and traditional learn-
ing. Table 1 illustrates these comparisons:

Table 1. Differences between DI and Traditional Instruction.

Difference item

Traditional Learning

Differentiated instruction (DI)

Teaching Methods

All learners get one form of teach-
ing

learners receive several different
forms of teaching methods

Differences between learners

They have been ignored and ne-
glected

It is taken care of and studied before
the session starts to teach

Content of teaching

Single instructional content to all
students

It uses many learning content

Intelligence
between learners

Seldom regarded

According to multiple intelligences

Evaluation time

Utilized at the end of the chapter,
unit, monthly or term

Continuing evaluation

Instruments for evaluation

A single evaluation instrument is
utilized

Multiple evaluation instruments are
Utilized

The opportunities for learning

Seldom given

Usually
given

2.5

Differentiated instruction strategy types in school classrooms

According to[57], a number of strategies help to differentiate between students in
the teaching process and in the classroom, summarized in Fig. 4.

Fig. 4. Differentiated instruction strategy types.
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2.6  Previous studies

So many studies on the use of DI strategy in the learning sector were implemented.
Findings from those studies showed that the academic achievement of learners who
have been educated by utilizing the DI approach has been increased in a positive way
compared to the conventional approach. The findings also revealed that the assessment
and evaluation of their achievement in the exams were in the favor of the empirical
group learners because it became clear that there is a statistically significant variation
among the degrees of the empirical group students and the control group students.
Which confirms that the DI strategy has a significant effect on learners' achievement[4,
8, 11,23, 28, 41, 52] With regard to studies to determine the impact of a differentiated
teaching strategy on science education for students and its effect on student achieve-
ment, these studies also showed the positive impact of differentiated instruction DI
strategy on increasing student achievement in science topics[18, 36, 45, 47, 48] . On
the other hand, other studies revealed that despite the widespread recognition that the
differentiation instruction strategy represents an important educational approach for
students' and is concerned with taking into account their individual differences, their
tends, interests, and readiness to learn. The exact relationship between differentiation
and student learning and its impact on their academic performance and achievement, it
still little understood and distinguished which needs more exploration and research
[34]. Likewise, [3], have pointed out that it is difficult to assess the potential impact of
differentiated instruction on student performance, since the impacts of differentiation
may vary in each educational institution due to different variables like the educational
environment, teachers ’ability to implement differentiated learning, and teachers *abil-
ity, experience, and competence to implement the differentiated learning strategy. In
addition, [50], have point out that learners who have learned through differentiated in-
struction do not experience poorer academic performance, but strong positive results
and evidences from differentiated instruction still need to be identified.

3 Study problem and its questions

Improve the academic performance of students with varying achievements and giv-
ing greater opportunities to the learning of all students according to their different men-
tal abilities and their willingness to learn, their interests, and desires is a primary goal
according to modern theories in education such as constructivism. The science topics
learning needs good and modern strategies in order to be our students to get more un-
derstanding and academic achievement. Thus, the challenge for teaching subjects like
science and mathematics is the ability of teachers ’ability to choose the best instruc-
tional strategies that take into account students’ needs, abilities, readiness, and interests,
and thus take into account their individual differences.[27], pointed out that the weaker
achievement students on science, mathematics is a troubling process for education ex-
perts and supervisors, and it might represent a crisis in the learning and teaching process
that reflects on the quality of education. Furthermore,[21], also concluded that teachers
should seek to find effective learning and teaching strategies focused on the needs of
students, making them more motivated and engaged to the classroom. According to the
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Constructivism Theory, Science and Mathematics, the concepts in the textbooks no
longer concentrated on memorizing and recalling the facts, but actually concentrated
on a deep understanding of the concepts, rules, curves, numbers, and figures and related
them in life. This study, therefore, came to look for the reply to the following:

RQ1. What is the effect of using of the differentiated instruction strategy on Stu-
dents’ Achievement in Science course at intermediate Stage?

RQ2. What are the Students' attitudes in the empirical group towards using differen-
tiated instruction strategy in teaching science?

RQ3: Does the attitudes of students of the empirical group towards using differenti-
ated instruction strategy in teaching science vary according to Gender?

3.1  Study purpose

The purpose of this study was to carry out an examination of the impact of the use
of the DI strategy on student achievement at the intermediate level, as well as the atti-
tudes of learners, in the empiric group towards the DI strategy.

The significance of the study

The significance of this study is indicated as shown in:

e Teachers' should face the problems of moving from conventional teaching methods
to learning strategies that address the varied needs of the students'.

e The findings of the study may confirm that the objectives of the standards-based
curriculum like science and mathematics need strategies for learning that take into
account individual differences between students such as DI Strategy.

o The findings of the study may benefit educational experts and curricula, developers,
in developing plans that will contribute to the improvement of science learning.

o The findings of the study could add to the literature that supports the use of DI and
concludes that there is a positive impact of DI on student achievement.

o The findings of the study may benefit the teacher educators and educational experts
with a comparative study of differentiated instruction and conventional learning.

o This study is considered complementary to studies that dealt with DI and their link
to curricula and education.

3.2  Study Terms

— Differentiated instruction: Defined by Furthermore, [55], as a modern trend in
learning that responds to the individual and diverse needs of students, so that balance
is strengthened in classroom applications to ensure content learning for all levels of
students in ways consistent with their abilities.

— Students’ achievement: The knowledge that the learner obtains to adapt to the learn-
ing environment and work environment through a school program or a school cur-
riculum[5].

— Effect: The effect is a shift that occurs when anything occurs: an activity, a circum-
stance, even a condition arising from a specific cause.
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— Attitudes: Attitude is a psychological construct, a cognitive and a passion that char-
acterizes a person with a negative or positive feeling towards something or a fact
(Richard, 2016).

4 Methodology

4.1  Participants

The Participants in the present study were 483 students (male 135 and female 125)
studies were randomly selected from 8 intermediate stage schools in the Marka Educa-
tion Zone in the north of Amman City, Jordan during the academic year 2019/2020.
Table 2 shows the demographic information for the participants in the current study.

Table 2. Demographic information of participants

Study Group Number of Gender Percentage (%)
Students Female Male
Experimental 244 123(50.4%) 121(49.6%) 50.5%
Control 239 119 (49.8%) 120 (50.2%) 49.5%
Total 483

4.2  Study Approach

Due to its appropriateness for the study's objectives, a quasi-experimental approach
was used. In the current study, the researchers utilized two groups of students (Empir-
ical group 244 students) and (control group 239 students). The topics of Unit 3 (Matter)
of the Eighth Grade Science textbook were taught to the students in the control group
using conventional teaching, while in the empirical group the students were taught the
same topics of a science textbook by the differentiated instruction. That means that
during the first term of the 2019/2019 scholar year, the two groups studied the same
topics. Teaching topics are listed in Table (3).

Study tools. The investigators study analyzed prior literature and studies pertaining
to the study, such as studies of[4, 18, 23, 31]. Therefore, this study depends mainly on
two data instruments: Achievement exam, and questionnaire, which are in detail as the
following:

Achievement test. The researchers formulated a performance test to examine the ef-
fect of using the DI strategy on student achievement in the course of science. The exam
was designed in line with Bloom 's cognitive domain taxonomy[25]. Moreover, a spec-
ification table for this exam was designed (see Table 4). The test consisted, in its fin-
ished product, of 20 multiple-choice questions. The question item earned one mark for
a correct response and zero for a wrong response. The highest test scores were 20, and
the test time was 80 minutes.
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Table 3. The learning topics in the unit of Matter

Name of the unit Chapter Topics Pages
Lesson 1: The Structure of Atoms 85-91
Lesson 2: Atomic Number and Mass Number 92-94
Structure of |Lesson 3: Electronic Distribution of Atoms 95- 97
Matter Lesson 4: Periodic Table 98 - 102
Lesson 5: Stability of Atoms 103 - 107
Matter Chapter Review 108 - 109
Lesson 1: Ionic Bond. 110- 114
Chemical |Lesson 2: Chemical Formulas for Tonic Compounds. [115-119
2§2i?;j Lesson 3: Chemical Equations. 120 - 126
Equation |Chapter Review 127 - 128
Unit Review 129 - 132
Total number of pages 85-110

Table 4. Specifications for the test of the topics

Topics Number of Relative |LOT ques- | HOT ques-| Total of
lectures weight of tions tions questions
topics
The Structure of Atoms 2 8.0 2 0 2
Atomic Number and Mass Number 3 12.0 1 1 2
Electronic Distribution of Atoms 3 12.0 2 1 3
Periodic Table 4 16.0 2 1 3
Stability of Atoms 3 12.0 2 1 3
Tonic Bond. 3 12.0 2 1 3
g;l;?:iisc_al Formulas for Ionic Com- 3 12.0 5 0 5
Chemical Equations. 4 16.0 1 1 2
Total 25 100.0 14 (70%) | 6 (30%) |20 (100%)

*LOT = lower order thinking: remembering, understanding, and applying.
*HOT = higher order thinking: analyzing, evaluating, and creating.

Validity and Reliability of achievement test. The achievement test was verified by
submitting it, in its initial form, as a valid virtual test method; to members of the teach-
ing staff at universities whose doctoral and master's degree holders in curricula and
teaching methods. We removed a few of the questions and introduced others as recom-
mended and suggested, even the test became valid. In addition, the researchers used the
test-retest way to check the reliability of the achievement test. We carried out the test
on a sample from outside the sample of the study. It was re-applied on the same stu-
dents' sample two weeks after first applying the test. Afterward, the Pearson correlation
coefficient between the two applications was determined, in which the total reliability
coefficient (0.834) was deemed appropriate for this study purpose.

Questionnaire. In order, to explorer, the students' attitudes of the empirical group
about the utilize of the DI strategy during their learning Science topics. A Likert-scale
based questionnaire was administered. The structure of the questionnaire was com-
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posed of two parts. The first part of the questionnaire included the learners’ basic in-
formation. In the second part of the questionnaire, there were 20 elements to explore
the attitude students toward the utilize of the DI strategy during their learning Science
topics. The Likert scale with the range period for each point was as follows: the point
(1) represents Very little with range period (1.00-1.80) and, (2) represents little with
range period (1.81-2.60), (3) represents Moderate with range period (2.61-3.40), (4)
represents High with range period (3.41—4.20), and (5) represents Very High with range
period (4.21-5.00).

The validity and reliability of Questionnaire. To test the validity of the questionnaire
was given to a number of educational specialists of curricula and method of teaching
science from multi academic universities at Jordan, who then provided written feed-
back, about the items of the questionnaire that researchers can improve and amend to
ensure that the study goal is achieved. The educational specialists' comments and mod-
ifications suggested were taken from the deletion, amendment, and addition, and as a
result, the questionnaire after modification was consisted of (20) items, to achieve the
objective of the research. Likewise, the reliability of internal consistency was measured
utilizing Cronbach's Alpha. Table (5) shows the Cronbach's Alpha reliability coeffi-
cients for each of the questionnaire items, in addition to the total Cronbach's Alpha
reliability coefficient which it is the value (0.907) signifying a good level to application.

Equivalence of experimental and control groups (Pre-test). To examine the
equivalence of participants between the learners of the two groups studied. The re-
searcher utilized a t-test to compare the results of the pretest of the topics of the science
textbook unit, before implementing the DI strategy as shown in Table 6.

Table 5. Cronbach's Alpha reliability coefficients for each of the questionnaire items.

No. Item Cronbach's Alpha No. Item Cronbach's Alpha
1 Ql 0.907 11 Q11 0.905
2 Q2 0.903 12 Q12 0.907
3 Q3 0.902 13 Q13 0.904
4 Q4 0.902 14 Q14 0.905
5 Q5 0.901 15 Q15 0.904
6 Q6 0.900 16 Ql6 0.901
7 Q7 0.899 17 Q17 0.902
8 Q8 0.900 18 Q18 0.898
9 Q9 0.908 19 Q19 0.904
10 Q10 0.906 20 Q20 0.900
Total 0.907
Table 6. T-test of pre-test results of the two study groups
Group N Mean | St ‘z;g;‘ﬁ““ T. value | Sig. (tailed) |  Sig. level
Pre-control 239 10.36 2.26 o
- 0.307 0.759 Significant
Pre-experimental 244 10.30 2.09
Statistically significant at (p<0.05)
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As presented in Table 6, given that the p (0.759) extracted is larger than 0.05, the
test is not significant at a scale of 0.05. This proves that there is no significant variation
between the two study groups. This detects that the empirical group and the control
group were identical before the implementation of the quasi-experimental method.

Statistical processing methods. The investigator used the SPSS software program to
analyze the study data by performing a descriptive analysis, such as frequency calcula-
tion, average, and standard deviation (SD), including independent sample test (T-test).

5 Findings

5.1  Findings of the study attributed to Question 1.

RQ1: What is the effect of using of the differentiated instruction strategy on Stu-
dents’ Achievement in Science course at intermediate Stage? The difference between
the mean of students' scores in the empirical group that taught by the DI strategy and
the students of the control group that that taught by tradition learning way was calcu-
lated. In addition, a t-test was used for two independent samples as presented in Tables
7 and 8.

Table 7. Means and SD of post-test results.

Group N Mean SD
Experimental 244 16.86 1.70
Control 239 11.50 1.64

As seen in Table (7), the results refer that the students of the empirical group who
were taught by the DI strategy were the different comparing by the control group. As
appear in Table 8. The empirical group grades were different (M = 16.86, SD = 1.70)
from the control group of students (M = 11.50, SD = 1.64).

Table 8. The independent sample t-test of post-test.

Levene’s Test for t-test
Equality of Vari-
ances
F Sig. t df | Sig.(2-tailed) | Mean Difference
Equal variances assumed 3.533 0.061 35.291 481 0.000 5.3627
Equal variances not as- 5.620 |480.849 0.000 5.3627
sumed

As appear in Table 8, given that the p-value (0.000) is lower than 0.05, this confirms
there are significant differences at the significance level of 0.05, which implies that
there is a substantial difference between the two groups of participants. As appear in
Table 5, given that the p-value (0.000) is lower than 0.05, this confirms there are sig-
nificant differences at the significance level of 0.05, which implies that there is a sub-
stantial difference between the two groups of participants in favor of the students of the
empirical group. This implies based on the results of this T-test, it may be indicated that
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a differentiated teaching strategy is used of the DI strategy has a positive effect on
Students’ Achievement in Science course at intermediate Stage.

5.2  Findings of the study attributed to Question 2

The question was: What are the students’ attitudes in the empirical group towards
using differentiated instruction strategy in teaching science? Average scores and stand-
ard deviations have been computed to address the second research question. Responses
of the empirical group students to items 1-25 of the questionnaire related to attitudes
of female students towards the use of video recording in microteaching sessions, as
presented in Table 9.

Table 9. Means and SD of the empirical group students’ responses regarding their attitudes to-
wards using differentiated instruction strategy in teaching science.

No. Item Mean | SD | Degree
1 |Differentiated instruction meets my science learning needs. 399 |1.29| High
2 |My academic achievement in topics science become better than before. 3.65 |1.28 | High
3 I got more motivated to learn science topics through the differentiated in- 348 | 121 High

struction strategy.

My teacher has taken into account the individual differences between the

4 students and me during the differentiated instruction. 3.51 1123 ] High
5 |l feel that science subject is boring and difficult to learn 3.23 | 1.40 [Moderate
6 |Ilike to learn science topics by using differentiated learning strategy. 4.03 |1.03| High
7 |l feel I am doing my lesson activities with ease 3.75 | 131 | High
3 I feel that differentiated instruction provides me with an opportunity to 395 |1.14| High

learn equally with students in my class.

9 |The activities that give us by a teacher during class are fun and engaging. | 3.90 | 1.16 | High

Using differentiated instruction strategy in the class has helped me aca-

10 demically. 3.74 | .89 High

11 Using differentiated instruction strategy in my class has helped to build 3.66 | 1.11| High
my confidence.

12 Using dlfferentlflted instruction strategy in my class has enhanced my as- 355 | 88 High
sessment grade in science.

13 I.feel during dlfferegtlated instruction have enough time to finish exer- 382 |[1.17| High
cises and tasks of science.

14 |I feel I am become being more interested in my science scores. 3.54 |1.30| High

15 |I enjoy the review activities we do in science class. 3.28 | 1.28 [Moderate

16 The activities we do in science class by differentiated instruction strategy 395 |[1.10| High
help me learn.

17 The activities we do by differentiated instruction strategy are fun and 384 [1.03| High
challenge.

18 I wogld probably understand well in science when I learn it by differenti- 371 | 113 ] High
ated instruction strategy.

19 I believe thaF science cpntent topics have been presented to us according 370 |1.12| High
to our capabilities and interests.

20 |I feel more interested in learning science topics 3.68 |1.11| High

Total 3.70 |1.16 | High
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As illustrated in Table 9, the questionnaire was composed of 20 items. The findings
mentioned in Table 9 demonstrate that the general arithmetic mean (3.70) and SD (1.16)
of all questions related to the use of using DI strategy in teaching science was at the
High level from the perspective of students of the empirical group. That implies the
findings are positive to utilize DI strategy in teaching science. Table 9 also demon-
strates that the participants' answers to Q-6 (I like to learn science topics by using dif-
ferentiated learning strategy.) are compatible and suitable to students with the highest
average (4.03) and with High level. Also, Q-1 (Differentiated instruction meets my sci-
ence learning needs.) came in second, also at High level with a mean value of (3.99).
Interestingly, both the Q-8 (I feel that differentiated instruction provides me with an
opportunity to learn equally with students in my class.) and the Q-16 (The activities
we do in science class by differentiated instruction strategy help me learn.) had an
elevated mean degree of agreement with the same average values of (3.90) at a high
level. Furthermore, the smallest Mean (3.23) was acquired was acquired for Q- 5 (I
feel that science subject is boring and difficult to learn) appearing a Moderate level.
Likewise, a Moderate agree level has also been demonstrated for Q-15, with average
value of (2.28). Furthermore, it is also clear from the students ' answers as seen in
the table (9), all other questions scored came at a High level.

5.3  Findings of the study attributed to Question 3

The question was: Does the attitudes of students of the empirical group towards us-
ing differentiated instruction strategy in teaching science vary according to Gender?

In order to answer the third question, the independent sample test (T) was used to
find out the significance of the differences between averages towards the use of DI from
the perspective of students, according to gender (see Table 10).

Table 10. Means and SD of the students’ responses according to gender variable.
Gender N Mean SD T. Value Sig. (tailed) Sig. level
Female 121 3.356 0.782 o

0.304 0.762 Not Significant
Male 123 3.328 0.684

* Statistically significant at (P < 0.05)

The findings recorded in Table 10 illustrate that the observed p (0.762) is larger than
0.05. Thus, the test in 0.05 scale is not significant, suggesting that there is no significant
difference in attitudes of students of the empirical group towards using DI strategy in
teaching science vary according to Gender variable

6 Discussion

The findings achieved relating the first research question, regarding the effect of the
use of the Differentiated instruction strategy on Students’ Achievement in Science
course at intermediate Stage. Stated that there was a significant difference among learn-
ers in the experimental and control group in favor of learners in the empirical group.
The average score of students in the empirical group who used the DI strategy was
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16.86, compared to 11.50 for the control group which taught by traditional learning
(Tables 7 and 8). Additionally, as seen in Table 8, as the obtained p-value (0.000) is
less than 0.05, this implies existence significant differences at the significance level of
0.05, which confirmed existence a significant difference between the two groups of
students. This indicates that using the DI strategy had a positive effect on Students’
Achievement in Science course. The researchers attribute the reason why the empirical
group students outperform the control group students because the DI strategy focuses
and guides students towards performing the most of their abilities through the various
activities that it provides to them while learning science subjects. The findings achieved
in connection to the second study question, related to the attitudes of students of the
empirical group towards the use of differentiated instruction strategy in teaching sci-
ence. The effect of utilize of DI strategy in educating science showed that the attitudes
of students of the empirical group came at a High level (Table 9). The mean for all
questionnaire questions (1-20) was 3.70, with an SD of 1.16. The researchers attribute
the reason for this to the fact that differentiated learning increases the motivation of
learning among students and takes into account their interests and desires, in addition
to that it provides them with different alternatives in thinking thus contributes to in-
creasing students' interest in the science course. It also helps in establishing positive
connections with their peers in the schoolroom. The third research question focused on
determining whether the attitudes of students of the empirical group towards using dif-
ferentiated instruction strategy in teaching science vary according to Gender. Our find-
ings illustrated in Table 10 showed that students’ of the empirical group do not vary
according to the variable of gender did not show differences between them with regard
to this variable. Results are consistent with previous studies[4, 11, 23, 28, 47, 52]. The
findings of these studies have shown that the performance and achievement of learners
who have been educated by utilizing the DI strategy have been increased in a positive
way compared to the conventional approach. Nevertheless, the findings of the study
were not consistent with the findings of other studies [38, 40, 43, 46]. The results of
these studies found that there is no positive effect of the DI strategy on students' aca-
demic achievement in addition the students may behave become nervous to learn the
science topics.

7 Conclusion

Education and learning in Jordan are one of the best education systems in the coun-
tries of the world. Learning plays a pivotal and essential role in Jordanian society's life
and culture. Thus, this study aimed at investigating the effects of the use of the Differ-
entiated instruction strategy on students’ achievement in a science course at the inter-
mediate stage and their attitudes towards it. which will be expected to increase their
understanding of topics science in and prepare them as students having the capabilities
to solving problems in their life. The finding of this study revealed that using the DI
strategy had a positive effect on increasing students’ achievement in a science course
at the intermediate stage. Where the data analyses confirmed that there were statistical
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differences between the experimental and the control groups, in the benefit of the em-
pirical group, were also more positive towards the use of DI strategy. Moreover, results
referred also that there is no significant difference in attitudes of students of the empir-
ical group towards using DI strategy in teaching science vary according to Gender var-
iable. study is significant because it considered one of the most modern and advanced
teaching strategies, which many countries have started using and applying to take into
account the different needs, inclinations, and interests of students, and the differences
between their levels in understanding.

8 Recommendations

The study recommended the following based on the results:

o Interest in applying the DI strategy in teaching science curricula and other textbooks.

e Developing and improving science curricula textbooks according to modern teach-
ing strategies, such as DI strategy.

o Carrying out similar studies on other textbooks, such as mathematics and other text-
books.
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