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ABSTRACT The study investigated thefe€t of using the learning cycle strategy in teaching on the achievement of sixth
graders in scienc&o achieve this goal, eighty students were randomly selected then divided into two groups- the experimental
group which was taught by using the learning cycle, and the control group which was taught by the traditional method. Data
were collected using the following two instruments: a number of teaching situations which were planned by learning cycle and
achievement testo answer the questions, t-test was u$ed.study indicated that using the learning cycle reflects that there
were greater &cts on academic achievemdrite researcher recommends that learning cycle should be used in science teaching,
and more studies should be conducted about teeteff this method on other instructional variables.

INTRODUCTION cess information, learning drive, thinking pat-
terns, and anything that makes his/her learning

Improving education is the responsibility of meaningful. Constructivist thinking assumes
all society institutions, including the educational that anything constructed by the learner becomes
institutions.The development of the individusl’ meaningful and compels him/her to form his/
thinking can be accomplished with the help of her own perspective about learning through the
various curriculums within the educational in- individual systems and experience and to find a
stitutions if modern methods and the necessaryelationship between the previous and the new
requirements are availabll individuals have  knowledge (Zaitoon 2009; Gordon and Morde-
divergent degrees of abilitywhich need train- chai 2009). Constructivism views students as
ing and practice, as most scientific and techno-active thinkers that construct concepts about the
logical achievements of humanity stem from theworld, and regards knowledge as a result of their
ideas of innovators. thinking and activity (Wheatly 1991). Jean

Therefore, we need today teaching and learnPiaget is very famous modekastrian psycholo-
ing strategies that provide us with a wide rangegist who identified himself as a cognitive psy-
and advanced educational potential that willchologist interested in studying the stages of
help our students to enrich their information, cognitive development. He is also the founder
develop their mental abilities and train them toof constructivism, and was very interested in
be innovative and novel. Howeyéhis cannot knowledge theoryHe said, “The knowledge
be done without giving the students the oppor process is building or re-building the subject-
tunity to express, shape and test their ideas bynatter of knowledge” (Shlayl 2003). Constructi-
providing them with appropriate sources, arous-vist theory is concerned with the learning pro-
ing their interests and inciting their deep think- cess, where it guides, develops and comments
ing with the help of guided programs and vari- on new teaching methods, and identifies their
ous strategies and teaching methods. effects on education (Baviskar et al. 2009).

The ConstructivisTheory is one of the most Constructivism concentrates on building
important educational theories interested inknowledge and claims that meaning remains
arousing the learn&r thinking and make him/ subjective by the cognitive gan of the learner
her active, interactive and positive during theand is not transferred from teacher to learner
learning process. It emphasizes the fact thaFurthermore, the learrisrformation of mean-
education is an active process towards buildingngs is an active psychological process which
knowledge, and concentrates on the internalemands mental fefit. It also concentrates on
factors affecting the learner and what occurs in the learner and his/her activity during learning,
his/her mind when faced with educational situ-and emphasizes meaningful learning based on
ations like his/her previous knowledge, under understanding through the students’ active role
standing concepts, ability to remember and pro-and efective participation in the activities they
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do, in order to build their concepts and scien-1. Engagement
tific knowledge.Artino (2008) points out that
educational literature confirms that learners’ Engagement stage is designed to help stu-
success is contingent on their flowing, compre-dents understand the learning task and make
hensive cognitive inventory with its good utili- connections between learning experiences. It
zation and application in solving problems; should stimulate interest and prompt students
therefore, the learner is not static, and shouldo identify their own questions about the topic.
acquire renewable concepts and knowledge, angtudents explore the questions raised after they
should develop himself by himself in order to gain more understanding of the topic and the
remain continual and interactive with others, tools needed to investigate the ideas.
so that he would be able to solve his/her real Activities in this stage include posing a ques-
problems in meaningful tasks. tion, defining problem, or demonstrating a dis-
Many researchers have developed models anérepant event, then using small group discus-
strategies derived from the constructivist theory SIons to stimulate and share ide@s.connect
for instance, learning cycle, concepts maps, thécience to students’ lives, we frequently use his-
V model, constructive analysis model, the real-torical events, such as natural disasters, to stimu-
istic model, co-operative learning strateggd late curiosity and motivate learning. Instructors

teaching strategies based on the constructivisf€!P students connect previous knowledge to the
thought. new concepts introduced in the unit.

Learning cycle as a teaching strategy emer .
ged first in the late 1960s when Robert Karbles2: EXploration
and his colleagues implemented it in the sci-
ence curriculum of the primary stagehis
model was further developed in the early 1990
within the biology project of the primary stage
developed by the science study committee; it wa
originally designed for the ScienceéuBy Im-
provement Curriculum (SCIS), which achieved
good results in teaching science. Since its firs
emegence, many studies on itsfaaftiveness
were carried out, including the training of teach-
ers before and during service and thiectfof

In the Exploration stage students have the
QHpportunity to get directly involved with the key
concepts through guided exploration of scien-
ific, geographic, economic, and other data sets.
hey begin identifying patterns in the data and
connecting them to Earth processéBis fur
her arouses student curiosity and new questions
evelop. Frequentystudents divge from the
slated activity to explore their own questions,
continually building on their knowledge base.

S ; Through this process of questioning and explo-
theirimplementation of the model on many edu- iqn “stydents begin to formulate their under

cational results, like: students understanding o tanding of the basic concepts. In this stage
scientific concepts, thinking and their attitudesjnqir,ctors observe and listen to students as they
towards learning sciencehis success is attrib- interact with each other and the data sets. Prob-
uted to the learning cycle method as an explojng questions help students clarify their under
ration process in teaching and learning (Ma”'nstanding of major concepts and redirect their
etal. 1998). _ investigations when necessalyis critical to
_In the beginning, learning cycle, as a teach-jow adequate time at this point for students to
ing method, consisted of three stages: explorathoroughly investigate the guiding questions in

tion, reaching a concept and application. How-the module, as well as the questions they have
ever as the objectives of science teaching degenerated themselves.

veloped furtherlearning cycle consisted now

of four stages: exploration, explanation, elabo-3, Explanation

ration and evaluationThe Biological Science

Curriculum Sudy (BSCS), headed by Bybee in  In this stage, students are introduced more
1993, developed a constructivist study methodformally to the lessos’ science concepts.
calledThe 5 E Learning Cycle, which are the Through readings and discussions, students gain
stages of (1) Engagement, (2) Exploration, (3)understanding of the major concepts and can
Explanation, (4) Elaboration and (5) Evalua- verify answers to questions or problems posed
tion. The following is explanation of these stagesearlier In addition, more abstract concepts not
(David 2003; Khataibah 2005). easily explored in earlier activities are intro-



GENDER SENSITIVITYIN TEACHINGAPPROACHES 125

duced and explaineds students formulate new 5 Selecting the educational activities to be
ideas to interpret observations made in the Ex-  used in the application stage.

plore stage, appropriate vocabulary can be in6 Preparing concept evaluation tools that
troduced. If students have unresolved questions, include the data collected by the students
they may continue to look for solutions in the and the questions given to them at the end

elaborate stage. of the learning cycle or during its various
stages.
4. Elaboration The results of numerous studies revealed the

effectiveness of the learning cycle on the educa-
In the Elaborate stage, students expand omional results like achievement, scientific atti-
what they have learned and apply their newtudes and thinking skills in all levels, which
found knowledge to a dérent situationThey  are fundamental objectives of the scientific edu-
test ideas more thoroughly and explore addi-cation, and appeared in the general outlines of
tional relationships. Providing closure to the science curriculums in Jordan (The Education
lesson and verifying student understanding isDevelopment Conference on Developing Edu-

critical at this point. cation towards the Knowledge Economy 2006)
Consequentlywe can say that the learning
5. Evaluation cycle strategy makes great strides in the educa-

tional field as an ééctive teaching strategy due

The learning cycle provides opportunities for to its harmony with the nature of science and
the instructor to continually observe students’'that the subject is a scientific knowledge and
learning and to monitor their progress usingresearch and thinking method, and also because
questioning techniques and discussions. Morets attaches great importance to the leaffee
formal evaluation can be conducted at this stageaim of this study is to examine thdeftiveness
The assessment should be aligned with the stylesf the learning cycle on achievement of the sixth
and content of the learning experiente.have  grade students.
provided traditional assessments in the form of
quizzes and ideas for alternative assessmentsudy Question
such as using concept maps or having students
create summary projects and repofise mul- This study aims at examining thefesft of
tiple choice quizzes were designed and usedieaching science using the $Eearning Cycle
primarily for assessing changes in student unimodel on developing scientific thinking skills
derstanding as part of the evaluation of the maeof the eighth primary grade. Consequenitie

terials. study’s problem is represented by the following
main question:
Seps of Learning Cycles Design What is the déct of teaching science using

the learning cycle method on the educational
According to the Five E’ s Learning Cycle achievement of the sixth grade in Jordan?
Model — one of the strategies of the constructivist
theory — knowledge is built by the learnghere  Study Hypothesis
the study subject is presented as a problem to be
solved by the student using his/her previous In the light of the studg’ question, the study
experienceThe following are the steps of de- attempted to test the following zero hypothesis:

signing a Five ES Learning Cycle model:- There is no statistically significant tfence

1 Selecting the concept the students willin the significance leveb(= 0.05) between the
learn and creating it carefully average degrees of the students of the control

2 Creating the objectives of the concept orand experimental groups on the educational
the problem. achievement attributed to the teaching method

3 Creating the educational activities used by(5 E’s learning cycle vs. traditional method).
the students to collect the necessary data
in order to find out the concept. Study Terminology

4  Giving the students written instructions to
help them collect the necessary data in Learning cycle is a teaching method or model
order to find out the concept. that can be used to design curriculsroontent
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and the strategies of science teaching. It stressetents in order to identify both thefedt of texts

the interaction between teacher and student andreated according to the learning cycle and the

is based on activities in order to advance theeffect of conventional texts on the studentsh-

students’ sensory and formal deduction patterngrehension of scientific concepts using induc-

(Abdulsalam 2001:99). tive thinking. $udy’s results showed that stu-
Procedurallyit means a cognitive study strat- dents who studied using the learning cycle had

egy that derives its reality from the constructivist surpassed the traditional group.

theory Basically it emphasizes the learrer Khataiba and Nawaflah (2000) aimed at ex-
active interaction during educational situations,ploring the efects of implementing the learn-
where this is done through five stages: ing cycle method on the achievement of voca-

The Traditional Method: is a teaching tional first high-school students in chemistry
method in which the teacher has the greater roleStudy’s sample consisted of (30) students who
It depends on explanation, illustration and dis-studied the topics of oxidation and reduction.
cussion, where the teacher presents the studenthe researchers applied score experimental of
with the concept and its explanation, then dis-(20) items in the first three fields of Bloosn’

cusses it with them. pyramid. $udy’s results showed a pre-eminence
of the experimental group which studied using
Sudy Impor tance the learning cycle.

Odom and Kelly (2001) revealed thdesf

Study importance stems from the increasing tiveness of a proposed strategy which combines
interest in developing science teaching meth-the learning cycle with the concept maps to help
ods as it explores thefettiveness of a modern high-school biology students acquire the con-
teaching method based on the constructivistepts of difusion and osmosighe study sample
theory and, thus, it keeps pace with the modernconsisted of (4) semesters of a high sclsdai¥
and contemporary educational trends in usingology students, where the first semester was to
educational strategies derived from learningbe taught using the learning cycle; the second,
theories. It also utilizes the educational appli-using concepts maps; the third, using explana-
cations of teaching models to obtain educationation lessons; and the fourth, using the proposed
results that develop thinking and improve ex-strategy which combines the learning cycle with
perience in order to create a generation capablthe concept map$he researcher conducted an
of thinking skillfully and creatively and to solve achievement experimental of fi§ion and os-
problems with minimum time andfeft. mosis concepts, and a similar one after (7) weeks

On the other hand, the study may benefit sci-of the experimentThe study revealed a pre-
ence curriculum developers and educationakminence of the proposed strateghich com-
supervisors due to its practical research signifi-bines the learning cycle with the concept maps,
cance because the study elements and procedureser the other teaching methods
were described using a modified learning cycle, Shlayel (2003) aimed to explore théeet of
which provides natural science teachers and stumplementing learning cycle in teaching science
dents, and educationalists in general, with theon achievement, endurance of learninfgef
opportunity to know the procedures of the learn-and knowledge processes of the seventh grade
ing cycle, its application methods and iteeef ~ studentsThe study sample consisted of (84) stu-
on the educational achievement. Furthermoredents of the seventh primary grade: (42) for the
the researcher hopes that the study will contrib-experimental group and (42) for the control
ute to drawing attention to using modern knowl- group. The most significant results the study
edge methods in science and the suitable edyproduced were:
cational and environmental conditions neces- There were statistically significant tf-

sary to apply them. ences on levelo( = 0.09 between the average
degrees of the students in both experimental and
Review control group according to the dimensional

achievement experimental, and in favor of the
Some previous studies were revised, likeexperimental group.
Mosheno and Lawson (1999), which were ap- There were statistically significant tBf-
plied on a sample of (123) secondary school stuences on levelo( = 0.05) between the average
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degrees of low-achievement students in both Abu-Rumman (2007) aimed at investigating
experimental and control group according to thethe efect of implementing a modified learning
deferred achievement experimental to measureycle strategy in teaching science on acquiring
the endurance of learningegt, and in favor of  scientific concepts and developing scientific at-
the experimental group. titudes for the higher primary stage students in
There were statistically significant t8f-  Jordan, with a sample of (50) students, and it
ences on levelo( = 0.05) between the average showed a pre-eminence of the students who used
degrees of students in both experimental andhe learning cycle in acquiring scientific con-
control group according to knowledge processcepts.
experimental, and in favor of the experimental Al-Khawaldah (2007) investigated thédef-
group. tiveness of a modified learning cycle strategy
Scolavino (2002) determined thefegftive-  and the concepts map on the achievement of
ness of the learning cycle strategy for teacherdirst-grade high-school students in biology and
before the service within the Milwaukégea  on their acquiring of science operatiofifie
Collaborative Scienc&eacher Education Pro- results showed thefett of the strategy of the
gram (MACSTEP)The researcher used quan- learning cycle and concepts map on students’
titative methods to collect information, which achievement and science operations skills.
consisted of three questionnaires to analyze and The researcher noticed the diversity of pre-
measure the quantity of information of teachersvious studies in various scientific fields, and also
before the service about the learning cycle stratthe diversity of their samples that included pri-
egy. The study concluded thefeftiveness of mary and high-school grades. Moreqvitrey
implementing the learning cycle strategy by had various main points and focused on one or
teachers before the service. more of the following variables: scientific
A study by Cavallo (2003) aimed to examine knowledge achievement and thinking and its
students’ interpretations of chemical reactionsvarious levelsThis study is similar to some pre-
using open-ended questions during the learnvious studies on thefett of implementing the
ing cycle, with a study sample of (60) studentslearning cycle on educational achievem&he
of the ninth primary grade, the results revealedreseaicher benefited from previous studies by
a positive change in students understandinddentifying the procedures of implementing the
when implementing the learning cycle comparediearning cycle in teaching, how to utilize them,
to the students studied using the traditionaland how to use scientific content to a content
method. that can be taught using the learning cycle strat-
Kevin (2003) explored the fefct of the con-  egy, and also using it to show and interpret the
structivist learning cycle on students’ achieve-results.The current study diérs from previous
ment in studying the law of mechanicsu@®/'s  ones in the environment in which it was carried
sample consisted of two groups: (1) an experi-out, as no study was previously carried out on
mental group studied using the learning cycle the efect of a modified learning cycle on the
and (2) a control group studied using the tradi-educational achievement of the sixth grade stu-
tional method. fudy’s results showed a pre- dents and the study communityhich the pre-

eminence of the experimental group. vious studies did not discuss.

Lindgren and Bleichés (2005) findings
were applied on 40 teachers of the primary stages METHODOLOGY
and showed that implementing learning cycle
had positive décts on teachersinderstanding The sample consisted of (80) students dis-
and increased students’ comprehension of théributed in two groups: (1) an experimental
scientific concepts. group which was selected randomly and stud-

Cambels research (2006) which was appliedied using the 5 B’ Learning Cycle model, and
on a sample of 40 students of the fifth primary(2) a control group studied using the traditional
grade, showed that implementing the learningmethod.
cycle in teaching science had afeef in bring-
ing about a conceptual change for the studenttstruments
of the experimental group, compared to the stu-
dents of the control group, who studied using The study implemented the following instru-
the traditional method. ments:
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First: Previous Scientific Knowledge Test in introduced on the educational situations in ac-
Its Primary Form cordance to the observations and recommenda-
tions of the arbitration committe€he stability

The test consisted of (15) multiple-choice of the educational situations was confirmed

items , which were developed after determiningthrough the so-called stability through persons.

the concepts necessary to study the topics ofAccordingly, the educational situations were

states of matter; luminosity; thermal conduction; presented to (6) science teachers, who were

electric conduction; magnetization; propertiesasked to express their opinion on the steps and

of iron, copper and aluminum; natural change;procedures of the educational situations and

mixtures and solutions; chemical change; prop-their stability (80%) of educational situations

erties of acids; and alkalis and salts. Morepveragreed by the arbitrators were adopfEldere

the test checked the equivalence of two groupsvere (6) educational situations given in (10)

concerning their previous knowled@ée items  classes, (45) minutedppendix (2) includes

were presented to a group of science teachergxample.

who were asked to express their opinion con-

cerning their suitability for the test and the lin- Three: Educational Achievement Test

guistic and scientific formulation. Consequently

some items were modified or deleted. Its stabil- One of the studg' requirements is to build

ity was confirmed by applying it on (30) stu- the educational achievement test by taking the

dents outside the sample, and the stability coeffollowing steps:

ficient amounted to (0.74). In its final form, the  1- Determining the previously mentioned

experimental consisted of (10) iterAmpendix  educational situations, analysis them up to their

(2). components and deriving the behavioral objec-
tives.This is the first step in preparing the score

Second: Educational Situations Were experimental.

Prepared According to the Following Steps 2- Preparing the specifications list which

contained the content and objectives dimensions.

1- Determining the educational topics, which The content dimension included the following
were: states of matter; luminosity; thermal con-topics: states of mattduminosity thermal con-
duction; electric conduction; magnetization; duction, electric conduction, magnetization,
properties of iron, copper and aluminum; natu-properties of iron, copper and aluminum, natu-
ral change; mixtures and solutions; chemicalral change, mixtures and solutions, chemical
change; and properties of acids, alkalis and saltshange and properties of acids, alkalis and salts.
from the science book of the sixth primary gradeThe percentages were adopted according to
adopted by the Ministry of Education since 1992/number of pages, humber of classes and the sig-
1993, and analysis such topics into their mainnificance of each topid.he objectives included
components of facts, concepts, principles, lawshe levels of cognitive field, remembering, un-
and theories. derstanding and comprehension, and applica-

2- Distributing educational topics to the tion. Each level was given a percentage after
classes, and designing educational situationsonsulting with a number of science teachers.
that include behavioral objectives, the necessary 3- Preparing the test items according to the
educational materials, and guidance related tspecifications list. In its primary form, test had
the concept to be explored, and questions th€30) multiple-choice items, each one is followed
teacher must ask to help students master eadby four choices, one of them is right. One mark
phase of the learning cycléhe numbers of was given to the right answeand a mark of
pages related to the necessary activities and exzero to the wrong answer
perience have been mentioned in the text book. To confirm the validity of test, it was pre-

In order to confirm the validity of the pre- sented to an arbitration committee consisting
pared educational situations, the plans of eduef one group of science teachers and another of
cational situations were presented to an arbitrascience supervisors who hold academic degrees
tion committee of (6) science teachers of theand professional qualification in science curricu-
sixth primary grade, and to another group oflums and methods and in measurement and
science supervisors. Some modifications wereevaluation.They were asked to express their
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opinion in the light of the following standards: Table 1: Means, standard deviation and t-test

items’ relevance to the topic, measurement anroup Number M dD. t value
suitability of choices, linguistic articulation and Experimental 40 e 130 103
any other suggestions. Some items were modiggprol 40 830 155

fied or deleted to result in (26) itenThe tests

stability was found by applying on (40) students
from the study community and from outside the
sample. Responses were applied on thestest : :
items, and the stability cdefient was calcu- In order to test this hypothesis, data were

: ; collected by measuring scientific achievement
lated using the (KR.-20) method as it ConfQrmsafter applying the test prepared for this aim, and

s‘averages and standard deviations were derived.

may be answered using a double-sided variablg-
(0 and 1)rhe stability variable was (0.79) which Etest was used to compare the performance of

the learning cycle and their counterparts who
Jearnt using the traditional method

is rather high and has statistical significance
therefore, it be relied upon in this studjore-
over, testitems were analyzed, andidiflty and
preference coétients were calculated. Some
items were deleted, and the experimental in

oth studys goups.The results showed a sta-

;tistically significant diference on levelo =

0.05) between the average marks of both study’
groups in favor of the experimental groiipble
2 shows the means, standard deviation and t-

cluded, in its final form, (19) iteméppendix  oov

(3). Table 2: Means, standard deviation and t-test
Grou Number M Sd. D. t-value
RESULTS i
Experimental 40 17.21 4.05 4.64
. . Control 40 15.12 3.83
First: Results of the Equivalence of the onre
Experimental and the Control Group DISCUSSION

In order to check the equivalence between | earning using the learning cycle method is
the experimental and control group, the re-5; active cognitive process, in which the stu-
searcher applied the previous scientific knowl-gent goes through various, explorative educa-
edge experimental on the sampl@idividuals  tjonal experiences which enable him to explore
before carrying out the analysishe researcher he knowledge intended to be taudfite learner
used theT-experimental to compare the marks engages in a mental activity represented by the
of the two groups (control and experimental re-gganization, re-arrangement and alternation
group).The results showed no statistically sig- that the learner introduces to the learning ma-
nificant differences on |eveh(: 005) between terial. Consequenﬂyearning using the learn-
the averages of both the experimental and conmg cycle strategy is indeed a meaningful learn-
trol group, which indicates that both groups areing that increases learnseducational achieve-
equivalent in acquiring the pre-concepts necesment.
sary for the topics: states ofatter luminosity Learning cycle strategy is concerned with the
thermal conduction, electric conduction, prop- entire content to be learnt and with the cogni-
erties of metals, magnetization, properties oftive structures the learner h&herefore, this
iron, natural change, mixtures and solutions,method deals with the selection andamniza-
chemical change, and separation methtalsle  tion of content experiences in order to facilitate
1 shows the means, standers deviation and the material to be learnt within learfgcogni-
test. tive structures and create new knowledge struc-
tures to bring about cognitive development.
Furthermore, this method is concerned with in-
creasing learnés motivation towards learning,

a thing that increases achievement and stresses

Research hypothissstated that (There is no the importance of practice, which helps to learn
statistically significant dference ¢ = 0.05) be-  actively.
tween the averages of the scientific achievement Learning cycle helps the learner to evaluate
of sixth grade students who did not learn usinghimself by himself, and to reach a formula of

Second: Results of the Scientific
Achievement of the Samples Individuals
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nect concepts, details, models and applications, ?_'p}?ré-‘ﬁrggn%gﬂr?ft‘grﬂa;'ﬁgiggnﬁﬁ;‘;’gglg;] T”*:e
which is the opposite of the traditional method Teaching and LearningAin Shams Universing to
which deals only with the learning material and 4 April, 2003.

gives it an absolute importance in the teaching<evin 2003. Explored thefett of the constructivist learning
and learning process, where the teacher playsa ~* learning cycle cycle on students’ achievement in

- . studying the law of mechanicdournal of Science
fundamental roleThis will eventually lead to a Education,12(3): 65-79.

memorizing learning without observing indi- khataybet 2005.Science Education fall. Al. Amman,

vidual differences amongst learneféuis result Jordan: Maseerah for Publication and Distribution, and
conforms to the results of (Shlayl 2003; Scola-  Printing. _
vino 2002:; Odom and KeIIy 2001)' KhataybehA, Nawafleh M 2000. The fdct of using the

. learning cycle in the achievement of the first secondary
Finally, the study recommends the use of grade students in industrial chemistiutah Journal

learning cycle in teaching scientific conceptsand  for Reseach and Sudies,15(7): 1-31.
designing instructional software. More research-Gordon Mordechai 2009. Reflections on lessons from

practice, educational studidsurnal of theAmerican
€s Sh.OU|d be Condl.'ICted tQ test furthéeats (_)f Educational 8idiesAssociation45(1): 39-58
learning cycle as instructional method with @ jyqgren J, Bleicher R 2005. Learning the learning cycle:
larger number of students, in fdifent types of The diferential efect on elementary preserves teacher
schools, and for diérent age groups. School Science and Mathematit85(2): 61-72.
Martin R, SicksorA, Lime L1998.Science Education for
REFERENCES all Children, Translation: by Ghadeer and Ibrahim,

Hashim and KhataybeRAbdullah., theArab Center far
TranslationAuthorship and Publication.
Abdulsalam M 2001Recent fends in the aching of  Ministry of Education 2006The Education Development

ScienceCairo, Egypt: Dar dlVesterriThought. Confeence on Developing Education towlarthe
Artino R 2008 A Brief Analysis of Research on Problem Knowledge Economfmman, Jordan.
Based Learning, University of Connecticut. June Eric, OdomArthur L, Kelly PaulV 2001. Integrating concept
6:111-123. mapping and the learning cycle to teacfudion and
Al khawaldeh S 2007The efectiveness of the modified osmosis concepts to high school biology students.

learning cycle and concept mapping strategies on the Science Educatior85(6): 615-635.
first secondary scientific stream students’ achievementMusheno B, Lawsoi 1999. Efects of learning text on

in biology and in their acquisition of science process comprehension of science concepts by students at
skills. Um al-Qora Education Journal,9(1): 329- differing reasoning levelJournal of Resea&h in
392. Science &aching,36(1): 23-37.

Baviskar S 2009. Essential criteria to characterize Scolavino Ray 2002nalysis of the Implementation of the
constructivist teaching: Derived from a review of the Learning Cycle &aching &ategy by Pesewes
literature and applied to five constructivisnter- Teachers in the MACSTEBcience Caification
national Journal of Science Educatidsil(4): 541- Program. PhD. The University ofWisconsin,

550 . Milwaukee.

Campell M 2006The efects of the 5 learning cycle model ~ Wheatly G 1991. Constructivist perspectives on science and
on students understanding of force and motion concepts. mathematics learnin§cience Educatiqrr5(1): 9-21.

Dissetation Abstracts International44(5): 20-71 Shalayel 2003 The Effect of the Learning Cycle in Science
CavalloA 2003. $udents’interpretations of chemical Education on thé\chievement and Impact Learning

reactions using open-ended questions during the and Acquisition of Knowledgémong 8&idents in

learning cycle.International Journal of Science Seventh GradeMA Thesis, Unpublished. Islamic

Education 25(5): 58-71. University Gaza.



GENDER SENSITIVITYIN TEACHINGAPPROACHES 131

APPENDIX

APPENDIX (1)

Previous Scientific Knowledgelest

* Choose the correct answer
1- Amount of space occupied by the body refers to the:-

A- Size B-Mass C- Figure D- Density
2- Amount of gravity land an object refers to

A- Density B-Weight C- Mass D- Figure
3- Mass unitis measured by

A- Newton B-cm3 C- Kilogram D- Watt

4- The dissolving of salt in the water is an example of :-

A- Elements B — Compounds C- mixtures D- crystals
5- Materials that the characteristics are changed after compound are:

A- Crystals B- Compounds C- Mixtures D- Solutions
6- Made up a smaller part of its material :-

A- Compound B- Element C- Mixture D-Atom

7- Material consisting of the same type of atoms are called :

A- Element B- Compound C - Mixture D-Solution
8- Material consisting after reaction of two or more atoms of elements are :

A- Element B-Compound C- Mixture D- Solution
9-Airis an example ofa - :

A- Element B- Element C-solution D-Crystals
10- symbolic of element is derived from:

A-Atomic numbers B-Atomic weights C- First sections of the name D- states
Appendix (2)

Educational Situations

Subject: Sates of matter

Materials found in the three cases are: solid, liquid, gases

Exploration phase

- required materials and sensory experiences :- :

Nail of iron, copper wire, wateoil, glass graduated cylindeone , football, bloweballoon. (The materials are placed in front
of students to help students recognize these concrete mat@halseacher poses the following questions to students: -

1 - Name the materials that you see before you.

2 —What are these materials is composed of ? Do are all of them the same composition ?

Then ( activity number (1) p 50 of the Science book for Gvdile

Interpr etation phase

- Teacher can help students ask the following questions:

1 -When you move the water from the graduated cylinder to a glass cup size change ? how do know ?

2 -When you move the water from the cup to the glass ,. Does its you like? Do you change the size?

3 -When you repeat the same process with the other materials notice note the changes that you get to shape and size.
4 - Note the shape and size of the balloon, and compare it with the ball shape and size.

Expansion phase

The teacher asks questions to help students connect previous concepts their with experiences and the apply of concepts link
knowledge with life, and clarify the relationship between science, technology and.society

1 - Give examples of substances that have a always fixed shape ?

2 - Give examples of substances that have a always fixed volume?

3 - interpret,A gas cylinder - 20 liters- can be to fill the laboratory
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APPENDIX (3)

AHMED. O. QARAREH

Educational AchievementTest

* Choose the corect answer
1- One of the following materials is solid :-

A-Iron B- Wood

2- One of the following materials conducts electricity :
A- Copper B- QOil

3- One of the following material does not conduct heat :
A-lron B- Copper

4- The symbol of Hydrogen i

A-H B-O

5- Na symbol of an item for
A- Phosphorus B- Sulfur
6- Electric wires are made of

A-lron B- Copper
7-Aircraft structures are made of

A- Aluminum B- Iron

8- Cars bodies are made of

A-lron B- Aluminum

9- One of the following is a natural change
A- Melting iron B- Iron rust

and acid

10- Bronze is consisted of :

A- Copper and iron B- Copper and gold
11- sea water can be separated by :

A- Distillation B- Nomination

12- One of the following is chemical change is:
A- Iron rust B- Melting ice

C-Water

C- Rubber
C-Aluminum
C-N

C- Sodium
C-Aluminum
C- Copper
C- Copper

C- Combustion of paper

C- Copper and tin
C- Evaporation

C-Analysis of sea water

13- Compound containing hydrogen linked with no metal is an example of

A- Oxide B- Acids

14- Compound containing oxygen and metal is:
A- Oxide B- Rules

15- Compound containing hydroxide is:

A- Oxide B-Acid

C- bases
C-Acid

C- Base

16- If there is an interaction of copper and oxygen productis :-:

A- oxide copper B- copper hydroxide
17- One of oxides used in coloring glass is:
A- B oxide copper B- zinc oxide

18- One of the following acids used in the manufacture of fertilizers and explosives is:

A- Citric b - ¢ nitric -
19- One of the bases used in the manufacture of soap:
A-Sodium hydroxide B- a calcium hydroxide

C- acid
C- silicon dioxide
sulfuric

C- potassium hydroxide

D- Rubber
D- Plastic
D- Rubber
D-P

D- Copper
D- Chlorine
D- Sodium
D- Sodium

D- The interaction of iron

D- Iron and tin

D- Leaching

D- Burning the candle
D- Salts

D- Base

D- Salts

D- salt

D- tin oxide

d- hydrochloric

D- Magnesium hydroxide






