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Abstract
This study aimed to investigate the effect ofcteng optics physics based on directed inquinthententh

grade female students’ achievement and attitudeartbthe optics as a branch of physics in jordarachieve
this aim, a quasi-experimental approach with apost/ test, was designed to examine the effecthef
independent variable (teaching strategy / ordimagthod) on the dependent variables (scientific exghhent
and attitudes of students toward optics physiche 3tudy used two instruments for data collectthe, first;
achievement test.this test included in the finaisiem (30) items of multiple choice with four ahetives,
difficulty and discrimination coefficient of thedewas calculated as well as the face and conwitity and
reliability was verified. and the second; was tbiestific attitudes measure. this measure consistéd5) items
and a five-level likert scale used to determinedbgree of attitudes. face and content validity eatidbility of
the measure were verified.The results of the sizdisanalysis demonstrated that there was a statiy
significant difference in favor of the experimengabup for both dependent variables (the achievémed the
scientific attitudes).these results mean that tegclaccording to the directed inquiry strategy eausa
significant impact on improving the achievementlsvand the attitudes of students toward the stibfeaptics
physics.In light of the study results, the researsliecommended using the directed inquiry in tiegcbptics as
it improves their work and promotes the positiifades of students.
Key words: directed inqury strategy, achievement, attitudgsics physics.
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INRODUCTION

The world is facing nowadays a number of sudeesscientific and technical challenges that hawénapact
on educational systems, and these challenges amjed make it necessary for educators to recanside
educational process in general in order to keep paih community needs and enable individuals tpado the
environment and social and economic situation.

To adapt to such developments, it calls forheex to possess different life skills and employn@fmmodern
teaching strategies in every area of science, ferpurpose of the advancement of the educationahitey
process and establishing them according to theiptes and aims of making the learner the basildingj block
in the educational system and bringing out his#egpabilities to be an active member in society gF&
Muhaimi, 1999).

The physics of optics as a branch of generasishythat deals with the light and its propertied #s practical
applications in optics is not different from thehet sciences in teaching by teachers and emplayiodern
methods and strategies in the delivery of matesificiently and effectively in order to achieve aed
behavioral changes in the learner.

The applications of the physics of optics, esdlc the topics of optics include visible spectrum
electromagnetic spectrum, such as X-rays, gammasyaadio waves and microwave radiation. And fag th
reason , the optics branch is considered one obttéieches of electromagnetic science, which igdasainly
on the principles of Maxwell's equations and opigca branch of physics and engineering concerbedtahe
properties of light such as how to produce liginigl its transmission, and detecting, measuringuaidy it.

Optics also studies the visible light, infraget ultraviolet radiation, which cannot be seerlie naked eye.
A lot of equipment, such as optical microscopygceten microscopy and imaging machine and amplifeerd a
telescope, work in accordance with the principle©ptics. This equipment contain optical devicgsch as
lenses and mirrors that transmit light and contrgh addition to that the light can be trackedl aneasured by
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its own measures.

Generally, the methods and strategies for tegchtience in all its branches, including the ptgy/sif optics
are derived from philosophies and slogans suclieech the learner how to learn" and "teach thkrahow to
think," and "teach the learner the inquiry skillghich have their applications and importance intemporary
education in terms of its impact on the developmahthinking and the active learner in the acqigsitof
educational experiences.

The research results and educational studigbeinast two decades of the twentieth century, ioonthe
importance of training teachers to use new strate@n teaching, such as cooperative learning, d&go
learning, problem- solving, role-playing, brainstimg, and inquiry. These strategies emphasize ¢hieity of
the learner, and his/her willingness to work witherss to achieve objectives related to his/her ali/growth.
The use of such strategies which focus while te@rbin physical and mental activity of the learrsea imethod
suitable for preparing students for life as parthef challenges of the local and global changesrds no doubt
that finding a capable teacher who can achieve sasks requires an effort by those in charge ofhea
preparation and training, both pre- service anservice (Zughreb,1990).

The essence of inquiry learning is in the tedstability to build educational learning situatsotirough which
the content of the curriculum is transferred to pheblems that evoke students' interest and desirequire and
research for knowledge. The inquiry is considered of the important teaching methods in the teagloh
physics, including the optics, due to its effeatiess in increasing learning outcomes. It also er#mrthe
strategies of scientific research to observe atideganformation, organize information and to idBnvariables,
and formulating hypotheses and then testing aretpngtation of results. This kind of learning entes the
learning values and trends in scientific and cweathinking. It can be used with all age groupslinstages of

school education and higher education dependingthen difficulty and ease of the problem and the

characteristics of students in each stage detethipehe teacher (Abdelsalam, 2001).

The inquiry learning achieves a number of edonat goals that work together and affect eachro#med most
importantly the ability to self-learning developmethe idea of lifelong learning, and the consdiwoa of
learning based on their own practice, enhancinfgcseifidence in the learners, self-realization aotlaborative
learning .The inquiry learning helps in the devetgmt of discovery skill in the student's ability ¥arious
sources of knowledge, such as books, periodicalsyuments, movies, museums and others. It develups
ability to identify the sources of information ahdw it was collected. In addition to improving thkill of
writing reports, research and investigations, dmal dbility to make decisions, and evaluating arstifying
based on correct information. And it develops amddases the student's self-confidence and sa&fiogl, and
the planning skill and information gathering andgassing (Almuhaisen, 2007)

In addition, the inquiry approach fosters pesitattitudes towards study courses. These trendisilwate to
increase the learning ability as a behavioral aspetbe learner in all fields, particularly physiof optics where
the developed countries are seeking to gain adoess secrets and properties; being a scienceanony the
secrets of energy, atom laser, etc...... , as it seeagh inquiry learning to reach a degree of ustd@ding and
perception of learners.

As physics is considered one of the most difficourses to students, making them avoid it ay theve
negative attitudes towards it; therefore the numifestudents who study it is less than those shglyither
courses, and the success rate in physics is lasghle success rate in chemistry and biology (Eni@®09).

Attitudes are explained as the positions takerthie individual positively or negatively towardsparticular
issue, such as the importance of scientific knogdeth the life of the individual. The scientifictiaides are
considered as factors motivating female studentiseéstudy of science, and it is also assistseratiyuisition of
scientific ideas and scientific skills and usingrthin new situations. (Zaitoun, 1988).

Attitudes consist of interconnected elementsteagrouped together to finally give a cognitivel an
emotional behavior, and of these components

1. The component of knowledge: It relates to theviledge of the individual and his/ her ideas aniefeabout
the facts related to the subject of the attitudee ihdividual with scientific attitudes show an enstanding of
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science and its development stages and its godlslgactives, characteristics and importance @ lif
2. Emotional component: the individual's sensecokptance or rejection, love and hate for the stibjepushes
the individual on the subject that feels comforéafolr him.
3. Behavioral component: it includes a set of baraVl preparations relating to the actions of tgividual and
the response and behavior towards a particulac tapd scientific attitudes directs the individuaWards a
particular behavior according to a preferentialifms of acceptance or rejection.

As seen above, we can see the individual adgudward things or situations as the individualy reke a
certain position towards a science or a positititeude or a negative one toward things or scieat,.

RESEARCH PROBLEM

Through academic experience in university teagtind the in-service training of science teachexs field
observations of researchers, we find that mostheacare still focusing on the traditional waystediching
which mainly rely on lecturing and teacher-centeaetlvities more than focusing on the student. Desine
changes that have occurred in modern educatiogadi$rand the accompanying developments in theegiest
and teaching methods and techniques discussednimaes and scientific conferences at the regiondl lacal
level, which confirm emphasize following learnentered activities in the classroom and employingrdic
thinking such as inquiry, problem solving and otkkitls. These modern strategies in teaching makes on
student in the educational process and look athbeis a creative thinker who has the ability to alep
achievement and attitudes toward learning subjddiss study comes to investigate the effect of acléng
Optics physics based on directed inquiry on théhtgnade female students’ achievement and attittml@ard
the optics as a branch of physics in Jordan

Research Questions

The Research Attempted To Answer The Main Qaesthat:
What Is the Effect of Teaching Optics Physics BaGadDirected Inquiry on the 10 Grade female Stuslent
‘Achievement and Attitudes toward the Subject indadm?
The Following Two Questions Were Derived From ThailViQuestion:
1- What Is The Effect of Teaching Optics Physicséhon Directed Inquiry Strategy On thé "i®rade female
Students’ Achievement in Jordan?
2- What Is The Effect of Teaching Optics Physics&hon Directed Inquiry Strategy On thé "Brade female
Students’ Attitudes toward the Optics Physics SettijeJordan?

Significance of the Research

The Significance of the study stems from thaureabf the subject matter of the research on thmanof the
teaching of physics of optics according to the irag based one strategy directed inquiry on théeaeiment of
the tenth students and their attitudes towardstivgect in Jordan, and due to the importance efghidy on the
theoretical practical levels.
For the theoretical importance of the study, itieceon the effect of directed inquiry strategyttie achievement
of tenth students and their attitudes towardssthgect and as the results may support new trentheimethods
of teaching science as they provide new scieritifiowledge and as it is an addition to the avadladglientific
theory. Procedurally the results of the study Wl of value to the trainers of physics teachergkaloops at the
basic stage, in addition to curriculum planners wha benefit from the results of this study to eagike this
strategy in teaching the subject
At the research level, this study opens up othaties on different aspects and variables that at@addressed
by the current study

Research Hypotheses
1-There is no statistical significant differencg@t0.05) in the 18" grade female students’ achievement that can
be attributed to the teaching strategy (Directeqliiry and the Traditional).

2- There is no statistical significant differende(es=0.05) in the 1¢' grade female students attitudes toward the
optics physics that can be attributed to the tewrhkirategy (directed Inquiry and the Traditional)

Limitations of the Research

The generalization of the research results is déichib:
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1. The students of tenth grade in the physics tt®gourse and therefore cannot be generalizeth&r classes
and other courses.

2-The instruments used by the researchers and sehpmetric characteristics associated with validibd
reliability, and therefore cannot be guaranteekéah the same results when using other instruments

3. The impact resulted from the directed inquinatgtgy in teaching as a treatment in the experiahgmoup on
(achievement and attitudes towards the physicsptit® as dependent variables) and therefore cabeot
guaranteed to reach the same results when usirgndept other variables.

4. The subject of the physics of optics and theeeé@annot be generalized to other physics topics.

Operational Definitions of the Research Terms :

Directed Inquiry Strategy

The directed inquiry strategy is activities @awnts the learner does under the supervisiondfaitdance the
teacher, or within a research plan that has beepaped in advance. And this strategy often folldkes steps
which include identifying the problem by the teagheriting possible hypotheses to solve the probléme
gathering of the information necessary to test bygges, and testing the hypotheses to solve ttepno

Achievement

It is intended as a procedural learning outcoadseved by students of tenth grade after learspegific
material on optics physics according to the ofdirected inquiry strategy, and it is measured aicgrto the
grade obtained by the student in the achievemeaittitat incorporates the knowledge and understgnalin
applications prepared by the researchers and deselior the purpose of this study

Attitudes toward the subject

Attitudes are defined as the mental and psycficéd preparedness of the learner towards a cestaiject or
something or a certain position, clearly shown tigto the individual's behavior in a positive or rtegaway
toward that subject, where the response is chaizetewith stability and consistency to some extérttis
attitudetoward the subject is measured by the grade aathiey¢he learner bused on the measure that dewilope
by the researchers.

Previous related studies:

Abu Qamar (1996) conducted a study that aimedietermine the effect of using the method of threaied
inquiry compared with the traditional method on iagement of the eighth grade in science and orr thei
attitudes toward them. The results of the studyeighed the directed inquiry strategy on the tiadédl method
students in the achievement of students and agittmlvards science.

Sadiqg (1998) conducted a study that aimed asitigating the effect of the research and inquigthod on
teaching the units of light on the achievement #medacquisition of some of the basic science psmEssThe
findings outweighed the research and inquiry mettiothe traditional way,

Al-Hakimi (2000) investigated the effect of ugidirected inquiry method on the achievement ofdgjizal
concepts and retention of scientific knowledge agneecond secondary students in Aden. The studyeshtive
superiority of the experimental group students dkiercontrol group in the achievement of biologicahcepts
in general, and in the achievement each concepbligy.

Also Ahmad (2006) conducted a study that aineedetect the effect of inquiry activities in thedenstanding
and beliefs of students and their attitudes towacitsnce. The results showed the superiority dfiingcactivities
method over the normal method in the understandirige scientific concepts and the beliefs aboigrsm, but
it did not have an impact on students' attitudesatds science.

Ayesh (2009) aimed to investigate the impactilggiiry activities on understanding of ninth-graddedents of
physical concepts, knowledge and beliefs abounseieResults of the study showed that the expetahgroup
outperformed the control group in the understandinghysics concepts, knowledge and beliefs abdanse.

Migdad (2004) studied the effect of using thratsigy of V-Shape maps to teach physics labs &mseicollege
students at Applied Science University on theiri@odment and attitudes towards physics. The sthdysd a
statistical difference between the mathematicataye of the students of the faculty of science héee studied
the practical physics (1) by the map’s strategyhef V-shape (the experimental group), and the aehients

167



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 5-'—,i,l
Vol.8, No.19, 2017 IIS E

averages of their pears who have studied the duinjgbe traditional method (control group).Thefeiiénces
were in favor of the (experimental group). The gtatso showed statistical difference on the studexterages
of the attitudes measurement towards physics relatehe teaching-learning process, and the dififegs were
in favor of experimental groups.

Comments on Previous Studies

After reviewing the previous studies relatedhe present study , it was observed that moshedd studies
concerned with identifying the effectiveness ofttéag cognitive strategies and methods in genevdliaquiry
techniques in specific to specify their effects sindents achievement , attitudes toward subjectensatnd
different kinds of thinking .

The previous studies pointed out some variatiarthe results in the dependent variables dukeceffect on
independent variable (teaching strategies). Alde #tudy in consistency appeared the effect of gqushre
directed inquiry as a cognitive strategy on stusfeathievement and their attitudes toward optigssfgls subject
that they taught. However, the present study issicemed complementary and integrated with thoseiqus
studies in terms of purpose and methodology. Betrtain difference which distinguish this study frone
other studies due to the kind of the cognitivetsga ( directed inquiry ) used in teaching the cptphysics
subject to find its effect on students achievenagwt their attitudes toward the subject .

Research Approach and Procedures

Research Approach

To achieve the objectives of the study, a qeapierimental approach with a pre/post- test, wisatlesigned
to examine the impact of the independent variatdaching strategy) on the dependent variables nisoe
achievement and attitudes toward optics physic&)iathe most convenient method of research.
Subjects of the study

The study subjects consisted of tenth gradeestigdin government schools in the Capital, Ammahalda
School for Girls of the Directorate of Education Afnman was chosen purposefully for the services and
facilities provided by the school community for timplementation of the experiment. Two sectiongerith
grade students were chosen randomly from the d$agtions to represent the experimental group which
consisted of 34 students, which have been taugidrding to the directed inquiry strategy, where $keeond
section to represent the control group which iadiof 32 students and was taught the same unij tise
traditional method.

Study Instruments

The study included the following two Instrumefdsdata collection:
First: Achievement test
It is an objective test that included the paragsapithe information contained in the unit of theygics of optics
from the Physics book for tenth grade, scheduldoettaught in the academic year 2015/2016, antetitevas
in the final version of (30) items of multiple cleiwith four alternatives, each paragraph measaadded an
objective related knowledge, remembering, undedstgnand comprehension and application. The test wa
developed according to the following steps:

- The content was analyzed in the Book of Opticgids/

- The researchers built a specification table 81 the scientific concepts according to three dbgmilevels
(remembering, understanding and application)

- The test items in its first draft in accordandéhwhe specifications table where the achievertesitin its
initial and final drafts consisted of 30 items lire tform of multiple choice questions, and Tabl&dves the
specification table for the test.

Correcting the achievement test
The achievement test consisted of (30) itemmulfiple choice with four alternatives, with one mk#or each
correct answer, and the mark of zero for each wesrsyver, The full mark of the test was (30).

The final draft of the test in the table of Sfieations, which shows the relationship between dbntent of the
subject of the physics of optics and cognitive Iswvered, was as follows.
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Table (1) the specifications table for the achieveemt test in the subject of Physics of optics

Topic Relative weights Remembering Understanding Application Overall test
and the number and
of items comprehension
The Relative weight 0.1 0.66 0.1 0.266
phenomenon of
refraction of
light
Number of 3 2 1 6
guestions
The real Relative weight 0.66 0.1 0.1 0.266
dimension of
the light
Number of 2 3 1 6
guestions
Virtual Relative weight 0.13 0.66 0.66 1.45
dimension of
light
Number of 4 2 2 8
guestions
Total internal Relative weight 0.66 0.1 0.66 1.42
reflection and
critical angle
Number of 2 1 2 5
guestions
Refraction of Relative weight 0.1 0.66 0.66 1.42
light
Number of 3 2 2 7
guestions
Total Relative weight 0.4 0.33 0.26 0.99
Number of 12 10 8
guestions

Validity of the achievement test

To check the face and content validity of thhi@eement test, it was presented to seven expedtsfecialists
in physics, optics, curricula and methods of teaghphysics in some Jordanian universities, andethre
supervisors of physics and science in the Minisfr{Education as to give their opinions and writéesoabout
the test, and based on their feedback in termbeotlarity of the items and formulation, scientificcuracy of
the test, and the diversity of the test items @& thst levels, and its ability to measure the aemeent of
students. The necessary changes were made and §&@9ee of acceptance of the test items was apgrove

Difficulty and discrimination coefficient of the test:

To find out the items characterized by theiiifity to distinguish between students as well las items that
are characterized as extremely difficult or extrgneasy, the answers of the study sample were cedehen

the difficulty

Difficulty coefficient = ---------------------

factor for

test items

was cakad

using the

The number of studentgho answered the item correctly

Number of female stadts in the test

following

X100

equations:
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The discrimination factor for the items of scieiatifoncepts was calculated according to the folhgnequation:

The correct answers of thegher level-correct answers of the lower level
Discrimination factor = X100
The number duslents in one of the two levels

Table (2)
Values of difficulty and discrimination coefficient for the test items
Item No Difficulty factor Discrimination

factor
1 0.51 0.37
2 0.43 0.62
3 0.62 0.43
4 0.57 0.81
5 0.48 0.41
6 0.64 0.63
7 0.43 0.47
8 0.32 0.42
9 0.21 0.79
10 0.43 0.47
11 052 0.51
12 0.31 0.42
13 0.43 0.51
14 0.59 0.43
15 0.45 0.47
16 0.34 0.61
17 0.62 0.77
18 0.58 0.64
19 0.57 0.63
20 0.26 0.54
21 0.43 0.55
22 0.34 0.43
23 0.61 0.39
24 0.72 0.72
25 0.57 0.49
26 0.46 0.43
27 0.35 0.46
28 0.54 0.77
29 0.53 0.63
30 0.42 0.43

Reliability of the Achievement test

To calculate the reliability coefficient, thesemrchers applied the test on a pilot sample tratisted of (41)
female student from outside the study sample parpbseliability calculation using the equation (e,
Richardson-20), which depends on the difficultyfiont .The value of (0.89) was acceptable fa th
application of the instrument.

Second: The attitudes measure
The researchers used attitudes measure (queaitienthat consisted of (25) items and a fivedldvleert scale
to determine the degree of approval of each item.

Validity of the measure

To examine the validity of the questionnairewids given to a group of judgers who have expeeentd
specialization in the curricula and methods of bgag science and physics consisted (10) juridey were
asked to provide their opinion in terms of theiitaility for the purpose prepared for it, and abitity in terms
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of wording and its comprehensiveness. Appropriatelifications were carried out based on their sutiges
and the item with (80%) agreement between judgassadopted for the final version.

Reliability of the measure

To calculate the reliability of, the questiomeaithe (Test-Retest) was used and applied ongdients of
tenth grade chosen randomly from outside of thedyssample, with a time of three weeks between W t
applications Pearson Correlation Coefficient walsudated as the value of reliability coefficienttiveen the
pre- and post-test was (0.83) which is acceptabépply the study tool.

Study design and variables:
The study included the following variables: -
1. Independent variable which included two levels:
Teaching strategy (directed inquiry and traditiom&thod).
2. The dependent variables which include: -
(A) Achievement on the subject of optics physics.
(B) The attitude toward the subject of optics pbg's
And that the study design is quasi-experimentaigtesf two unequal groups with two tests pre- andtyiests,
and can be expressed symbolically as follows:

EG:00;, x 00,
CG:00, - 00O

The symbols can be illustrated as follows: -

EG: experimental group which applied the directegliiry teaching strategy.
CG: control group which applied the traditional nath

O: pre- and post-achievement test

O1.: attitudes towards the subject of optics physics

X: the experimental treatment.

-No exposure to the experimental treatment

Results and Discussion

The following is a presentation of the resuftshe study according to their order as follows:
Results of the first question:
-What Is the Effect of Teaching Optics Physics BaseOn Directed Inquiry Strategy On the 10" Grade
female Students Achievement In Jordan?

To answer this question, the means and start#asidtions were calculated for the performanceudents on
the topic of optics physics test before the sththe experiment and after finishing it .the resghowed in the
following table

Table (3)
Means and standard deviations for the achievement gstudents on the pre and post- test on the subjeof
optics for the experimental and control groups

Group size Pre-test Post-test
(Teaching strategy) of sample ™" Means Standard Means Standard
deviation deviation
Experimental(Directed inquiry) 34 12.55 1.97 23.91 3.48
Control)Traditional method) 32 10.12 2.84 13.41 3.01

Table(3) shows that there is equivalence batvike means for the experimental and control graughe
pretest reaching the experimental group (12.58heftotal (30) degrees and the control group reh¢he.12).
On the post-test, the means for the experimentalmihich studied according to the directed inqginategy
reached (23.91) and difference of 10.5 degreesherathievement of the control group which studiedhie
traditional method, with an average achievemenstoflents in the test (13.41). For the purpose dfyieg
whether the difference between the average perfacenaf the experimental group and the control growphe
post- test had a statistically significant le¥ef0.05 thg analysis of covariance (ANCOVA) was used. The
following table shows the result of statistical kysis:
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Table (4)
Covariance analysis (ANCOVA) of the results of th@xperimental and control group in the optics
achievement test

Covariance sum of Degree of Means of Calculated Significance

source squares freedom sum squares Value level

SS DF MSS (F)

(Pre-test 24.76 1 24.76 1.363 0.189
Teaching 254.32 1 254.32 14.008 * 0.000

strategy

Error ! 1143.74 63 18.155

Total 1422.82 | 65

*Significance levela=0.05 )

Based on the results in the table (4) The valtigF) for the effect of teaching strategy on shide
achievement in testing optics physics was (14.@08) at the level of significance was (0.000), drebé values
demonstrated that there is statistically significaulifference between the average achievementdésts who
studied according to the directed inquiry strataegyg who studied in the traditional method. And siitaneans
of the experimental group in the posttest was @3#hd the control group was (13.41), this meaas tie
difference was in favor of the group which studetording to the directed inquiry strategy, andr tfee
purpose of investigating this difference and thsition of the null hypothesis, the adjusted mead standard
errors were calculated for each of the experimeagralip and the control group on the achievemenstuafents
in the posttest in the subject of optics physica assult of using of the analysis of covarianod the results
are showed as in the following table:

Table (5)
Adjusted means and standard errors for the achiesment on the optics physics Post-test the
experimental and control group

Group Adjusted Standard Error
means
Experimental 23.98 0.81
(directed inquiry strategy)
Control 14.01 0.92
( Traditional method)

The results of the statistical analysis of tifeecence between the adjusted means of the expeatahgroup
and control group demonstrates that there is #stitally significant difference in favor of the garimental
group and based on this result, the first null hlgpsis which states that "there is no significdfiedence at the
level of(0=0.05)) to the students achievement that can be at&ibtd the strategy of teaching (the directed
inquiry and traditional).

And approved the alternative hypothesis whialest that there is a statistically significantelince is in
favor of the experimental group that studied th@est of optics according to the strategy diredtepliry
compared to the traditional way.

Based on these results, the Effect Size waslleaded and the interpreted variation ratio of timpact of

teaching strategy on the achievement tenth gradiests in the subject of optics physics using (B Aquare),
as the results shown in the following table:
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Table (6)
ETA SQUARE VALUE OF THE ATTITUDES OF TENTH GRADE ST UDENTS ABOUT THE TOPIC
OF OPTICS
Source of variation | sum of squares 7 Interpreted effect size
SS variation Ratio
Pre-test 24.76 0.0174 %1.74 Low
Teaching strategy
(directed inquiry and
traditional method) .
254.32 0.1788 %217.88 High
Error 1143.74 0.8038 %80.38
Total 1422.82

The table shows that the effect of the teaclstrgtegy was high with the value (0.1788) and this
demonstrated that the teaching strategy causediation explaining the rate of (17.88%) of the tota
variation in the achievement of tenth grade stuglémt the subject of optics physics, and this mehas

teaching according to the directed inquiry stratezpused a significant impact on improving the
achievement levels of students as the higher mesiidls that were used, might have a role in the

achievement of the students, which was reflectethein performance, compared to the traditional vildhe
new activates used the directed inquiry strategsewmet with enthusiasm and interest by studerties&
things might be the cause of enhancing the achiené of students .Also the students’ feeling of-sel
confidence, and the desire to participate in adtiviand to express views in a manner based okirlgirof
issues in depth, might have an impact on devetpgiimking in many different ways, and this may bet
available in the traditional way and therefore tinight be the reason to increase the achievemetiteof
students in the experimental group.

Results of the second question:
What Is the Effect of Teaching Optics Physics Baseoh Directed Inquiry Strategy On the 10" Grade
female Students’ Attitudes toward the Optics Physig Subject in Jordan?

In order to answer the second question and exaniie hypothesis derived from it, the means and
standard deviations were calculated for the gramfestudents in the experimental group who studied
according to the directed inquiry strategy and dbsetrol group which studied according to the triadl
method, and the results of the attitudes measursmearthe pre- and post-test were as follows:

Table (7)
Means and standard deviations of the students' attides toward the physics of optics in the pre- andost-

measurement for the experimental and control group

Group size Pre-test Post-test

(Teaching strategy) Of sample [™"Means Standard Means Standard
deviation deviation
Experimental 34 87.61 9.73 101.12 10.34
(Directed inquiry)

Control 32 81.44 8.78 94.32 9.8

(Traditional method)

Highest Score: 125

Table (7) shows that there is a difference betwthe means of the experimental and control govufhe pre-
measurement where the experimental group was (Bdéfethe total (125) degrees, and the control graas
only (81.44). On the post -test, the performancéhefexperimental group was (101.12) and the cbghaup
was (94.32) with the difference of 6.8 degree. fher purpose of checking whether the difference betwthe
means of the performance of the experimental giengb the control group on the post- test was szt
significant at the leve{o=0.05 jhe researchers used analysis of covariance (ANQQThe following table
shows the result of statistical analysis:
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Table (8)

Covariance analysis (ANCOVA) of the students’ attitdes toward the subject of the physics of optics i
Source of sum of Degree of | Means of calculated Sign. level
variation squares freedom sum value

SS DF squares (3]
MSS
Pre - 1776.5 1 1776.5 14.47 0.000
measurement
Group 22321.3 1 223321.3 181.77 0.000
Error 7734.3 63 122.8
Total 31832.1 | 65 | | |

*Significance level(a=0.05)

The table (8) shows that there is a statisticsitjnificant difference at the significance leye+0.05 between
the mean scores of the students in the controleapdrimental groups in the post-test as the cakdlg value
was (181.77) and this value is statistically siigaifit. For the purpose of verifying the validity tfe null
hypothesis which states that there no statisticgitipificant difference at the levéd=0.05in)means of tenth
grade students’ attitudes towards the subject g$iph of optics. The adjusted means were usedamize that
and the following table illustrates that:

Table (9)

Adjusted means and standard errors for the attituds of tenth grade students towards the subject of ¢h

physics of optics in the experimental and control @ups

Groups Adjusted mean Standard error
Experimental (directed inquiry 103.75 3.02
strategy)
Control (Traditional method) 95.21 3.14

The results of adjusted means for scoresefthdents in the experimental and control groodate that
students’ attitudes scale towards the subject hef ghysics of optics was in favor of the studemtsthe
experimental group as they achieved (103.75) wisidligher than the scale of the control group whithdied
according to the traditional method which achie{@8.21), and therefore the null hypothesis whichest that
there is no statistically significant differencetla level (= 0.05) in the attitudes tenth grade students atheut
subject of the physics of optics due to the stratefyteaching (the directed inquiry /traditional timed ) is
rejected , and the alternative hypothesis whicls'sthe strategy used influences students' attitudevards the
subject of physics”, is accepted.

To find out the Effect Size and contrast ratio the impact of the teaching strategy on the sttgdattitudes
towards the subject of optics, the square (Eta ®jweas used; and its results are shown in theviatig table

TABLE (10)
ETA SQUARE VALUE OF THE ATTITUDES OF TENTH GRADE ST UDENTS ABOUT THE TOPIC
OF OPTICS
Source of variation | sum of squares & Interpreted variation effect
SS ratio size
1776.5 0.0559 5.59%
Covariate variable
Teaching strategy 22321.3 0.7012 70.11% high
(directed inquiry /
traditional method)
Error 7734 0.2430 24.30%
Total 31832.1
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The table shows that the effect of the teachstgtegy was high with the value (0.7012) and this

demonstrates that the teaching strategy causedadiaa and explain the rate of (70.11%) of theketariation

in the achievement of tenth grade students intbgest of optics, and this means that teachingradeg to the

directed inquiry strategy had impact on studentsStudes towards the subject of optics, which cduse

significant impact in improving the level of studen

It can be attributed to the teaching stratetpeards the subject of the physics of optics, #ad the parameter
is a critical element and key to the success ofdtecational process of learning in general, arad the
development of scientific attitudes does not taleeg through a limited number of lessons, but vge alkeed to
provide multiple, diverse and ongoing experiendasray at enhancing the desired attitudes.

The abundance of scientific activities helpddtan the development of stimulating scientifititaides towards
the subject of physics of optics and as a resolsessing scientific ideas and skills. As the dgpweknt of
scientific attitudes of the students will not ordg linked with what it offers from correct and cawipensive
scientific information for the students, but itassociated with the use of teaching methods thptine the
students thinking, comparison, analysis, discovangl communication, and the expression of ideas tla use
of sound scientific language that allows the teathe opportunity to work on modifying the sciertiftudents
attitudes. This is why, the activities that havemedesigned and prepared in accordance with teetda inquiry
strategy, were approved in this study.

The directed inquiry strategy also changed the obllne teacher from the traditional role to thierof strategy
organizer and facilitator; where the female stuslgave interest to discuss and analyze ideas, @msider the
views of the students by applying the activitiesl aaflections that they had. In addition to orgamzthe

students’ thinking and directing them to evaluateais, compare them and take appropriate decisigrish

might have contributed to the support of scientfititudes .

Recommendations

In light of the results found in the study;

1- The researchers recommend using the directedinnin teaching optics as it improves their wonkda
promotes their positive attitudes

2- The adoption of the directed inquiry strategytraining physics teachers and supervisors anaimiruous
learning programs.

3- The possibility of using the directed inquiryasegy in teaching other branches of physics aieducting
similar studies and reaching similar results.
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