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Abstract

This study was done to investigate the-prer vi ce sci ence tceatgat her so
thinking of science instruction and lesson planning) AEGS s choolsige.of 8@ s amp
female preservice teachers participated in this study from the College of Science Education in
differentinstitutions UAE University, Ajman University and Higher Colleges of Technology in
Fujairah, which offer training courses in differentvate and public schools in UAE. Mixed

methods and analysis of lesson plans were used to find explicit study answers; quantitative
method was used to find clear answers and was analyzed with SPSS software program; the
gualitative method was used to suppthreé quantitative methods results, contributing to the
analysis of the | esson plans from different |
results in this study fromthepeeer vi ce t e ac h eThepdesepvieerteachers haven s @ (
approximately the same level of perception about the effect of critical thinking skills on teaching
instruction,(2) the preservice teachers present critical thinking in their science lesson plans in a

clear way but they lack thategration of critical thinkingkills in an exciting way. (3) The pre

service teachers need more training to raise their experience before getting exposed to the real
education environment. In additiothere are no significant differencégtween preservice

sci ence t e acshndiffesebt yaars studyeapd their level of teaching.

Key Words: Critical thinking, pre er vi ce teachersodé percept
and lesson plan.
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Chapterl: Introduction

Critical thinking skills are essentidbr scientific education sciendgeld and practicewhich

individual needs to make decisions, communicate ideas, analyze and solve prdbice.

thinking is a concept that should nbe confused with intelligencand it is a skill that can

improve in everyoneTeaching and learningale witnessed a big development in many
countries and influenced by many different factors. However, the development has taken place in

all ingredients of education such as curriculum, teachers, students and educationTpdicy.
development in educatiogsystem has launched many important new terms such as creative
thinking and critical thinking. Thinking elements such as openness accooagyetence, depth,

breadth and certainty are important in critical thinking activities (Nosich, 201pny
researbers tried to explorehe reasonsaand components afhe sciencecurriculat h a t donot
contribute inthe critical thnking level, as well as to correlabetween the critical thinking skills

and different variable such @&adutdenthdrad@®@vegekr
cognitive process and it enhances problem solving, decision making and another important skills.
The cognitive process is important to process complex information. It is important that
individuals can use their own cognitive ségies and manage themselves in different dimensions
(Chemers, Hu&Garcia, 2001).

The termcritical thinking isa vital term as its skifl arebeing taught by many teache@n the

other handthinking skills have odd features that an individual should think with their ideas and
compare it with logical standers. It is an opeimded, problem discovery, conceptualize,
problem, plan and developing strategies, understanding, seeking the trutingveort reflecting

on mentalprocess (Tishman, Jay & Perkins 1993palitions of National Organizations have
highlighted the importance of skills as it plays a major role in future development of problem
solving (Halpren, 2014).The most important pointshat support and cultivate the critical
thinking are vital questions, relevant information, alternative solutions for complex problems and
finally the conclusion. Thinking critically is seffionitored and selfirected, the reasoning of
critical thinking s to clarify the purpose and to choose tbalistic purposeThe reasoning is

based on data and attempts to precisely state the strengths and weaknesses of questions and
identify the appropriate answers. The kind of questions is for knowledge, opimigandgment.
Furthermore the critical thinking reasoning is shaped by ideas, concepts and inference as
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conclusion. Teachers should prepare the students to think critically and ask them questions that
guide them to better reasoning. Terrorism and ill thigkmmany parts of the world need to be
combated by educating generations to evaluate life by healthy reasoning andohigher
thinking skills (Forawi, 2016).

Critical thinking has been the most important factor to develop the education system. Agcordin

to Paul, there most essential terms in critical thinking are analyzing, assessing and improving.
The thinking starts the process with analyzing the information then assessing and inferences to
improve the thinking. However, neither students nor teagdess to have made the appropriate
development of critical and creative thinking skills to date (Forawi &Mitchell, 2012). Offering of

the teacher to students an appropriate environment for thinking that enhances more opportunities
to develop their thinkindgevels and give their students a confidence to express their ideas. The
students spend significant times in school to learn the basics concepts and the teachers set goals
that enhance their basics to increase their level of thinking. In additiohe#oders influencen

education system and students through their behavior and attitudes, the students are given a

chance to support their education system.

215 century skills are developed and presented into three parts (1) innovation skills such as
critical thinking, (2) Digital literacy such as media literacy and (3) life skills such as social and
crosscultural, the main responsibility to encourage studemidevelop 2% century skills are

the educational institution and teachers. Critical thinking skills have conditions that are based on
different standards, specific structure and features. According to the Nickerson, (1987)
characteristic®f critical thinking help the individuals to predict and evaluate their assumptions.
Using evidence to support the assumptions, organize and express the thoughts, find alternative

action,Discriminationbetweerthe reasonable and unreasonable and find the similarities.

Teaching critical thinking skills methods aitistratedin many behaviors such as creativity,
gaining new information and concepts, manipulative skills and judgment. According to Emerson
(2013), the critical thinking teaching is guided by four impdrtapproaches. First, Mixed
approach, which is a collection between the general and specific appro@bbegachers
enhance the most important principles of critical thinking and apply it in real life and students
draw the certain context to inference tindormation. Explicit instruction in critical thiking

skills can be incorporate into both general apécific components (Ennis, 201The second
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approach is immersion approach that is understanding the content deeply and emphasizing in to
consider thee ideas and information which are important to develop higher level of thinking and

also increasdialogue during learningesween the students and teachers. In Restudents are

expected to acquire these skills as a natural consequence of their engagement with the subject
matter (Ennis, 1989)mmersion approacis related to théenfusion approach is critical thinking

principles with indepth instruction, explicitnistructionand subject matter. Thus, enhance the
thinking skills in the content. The last approach is general appraasthyction in general

t hinking s ki Irdadbased; caosdgstiplinargcsurse, to bédthe most effectiveywa

of teaching dtical thinking (Haplen, 2001&enerally, either direct or explicit approaches, skills
involved are common and each doesnoét encount
examples and developed skillsSSome of the scholars who defend these appreacietude

Bailin, Case, Coombs and Daniels (1999), Lipman (1988), Silva (2@@&e (2005)Court

(1991) claimed that critical thinking approach is divided into five methods: process approach,
logical approach, problem solving approach, information approach andaspédct approach.

21th century skillcharacterized to assessing critical skitisto two main features; awareness

and ongoing criticismHatcher(2006 clarifiedt e achi ng cr i t i eadlo nteli mhii rcd
provides the | earner with abilities and skil/

increase the thinkingapacity Ab r a mi et al . (2015) used Enni s
consisted of four teaching methods to teach critical thinKirge three major components of

critical thinking skills are based on argumern(Browne & Keeley, 2015), changing beliefs
(Stanovich, 2011) and wellocumented thinking errors (Kahneman, 20XQitical thinking

skills in the field of education have many diverse ways of being taught and applied.

1.1Statement of the problem

The important role for teachers is to prepare thdents to be successful in their education and
teach the students how to think not what to thikKkdgh 2014. This should be enrolled by
colleges in the science circular for their future employ@essociation of American Colleges&
Universities, 2010Many studies claimed that the interaction between the students and seacher
arerequired to enhance the educatiamd critical thinking skills as it is significant element to

-3-


http://theconversation.com/profiles/gary-keogh-140605

increase the interaction between studetaachers and studenttudents. The role of the school
is to enhancéhe critical thinking skills beasse it is considered a tyd thinking that wil help
students to solve their problems inside and outside the sotayel practically In generalthere
are several schools in basic education that employ teaaherspacialists to make theskills
standards more efficacysknith & Szymanski, 2013)There are several reasoimswhich the
teacher does not focus on the skills of critical thinking because of the ldekimfion of critical
thinking, how to teachlearnit and whether this skill isearned through the natural lind
society awarenes® that this skill is important in strengthening students in schvelsks (2012)

arguesthatelements of reasoning should becamportantduring teaching and learning

The correlation between the science education and critical thinking iskpissitve. Elder and
Paul (2008) and Weeks (2012) claimed thestructuring ofteaching and learning science
educations very important in order to improve the critical thinking leve studentslt playsa
very important role in basic problem solvirfgiu, 2014). The skill of critical thinking in
teaching science isn effective skill in the development of scientific and technological
approachesGunn et al. (2014the most significant skills dafritical thinking in science educatipn

to demonstrate thenportant scientific concepts such as analyzes of informatibservation
involving previousexperiences andnaking dcisionsas well as critical thinking skillare
established in the laboratowhich depends orvariousactivities and requireskills of it and
cooperationbetween the students teolve scientific problems in a particular context and
laboratory activity established aritical thinking skils practicalscienceBailin (2002) said that
the practicalskills that students receive inlectureit is, as cookbooks do not develop the
student's critical thinking skillsThe skill of critical thinking is a practical and intuitive skailé
well as it dependé&eavily on the teacher who plays an important mleleveloping students'
thinking levels teacher provides the opportunity to support activities that support and assist

students in developing critical thinking



1.2Rationale of the study

Many Educational institutes and curriculum coordinators agreed that students need to develop
critical Thinking skills in the 21st century because the modern life has encountered new
information that requires an individual to thinking deeply. The most important question remains
what is the right information?. Many studies showed that critical itingngkills can be improved
through continuous training as it has a significant impact on improving skills such as problem
solving, planning, and making right decisions (Zulfigar, 2016). Many researchers encourage
teaching critical thinking in all levels @ducation (Luukkonen, 2008). It has become an essential
tool for teaching and learning science in schools as it is contributory to the analysis of ideas and
acquiring other skills. In addition, the simplest definition that critical thinking skill is eegs

of presenting evidence and building judgments.

The UAE is working on developing several fields of education which target certain goals that
will improve education of science more than the previous years to be ranked as one of the top 20
positions ineducation, the top 15 positions in student performance in the science subject,
ensuring higher level in thinking skills in futurgcience curriculum shoulde modifiedto meet
important skills requirementsfor teaching ad learning approach to enhaneed improve
critical thinking skills byusing bloom's taxonomy sty{@he UAE National Agenda&014) The
educational institutions working asevelopingteachershow to teach different skills, includgm

the skills of critical thinking bt few of teacherdearned how to teach this skill effectiveMost

of pre-service science teachers do their trairdngrses in field of science education in different
public and private schools in UAE atitey know aboutritical thinking importance but most
educationainstitutions have given little importance to the effectiveness of critical thinkllogt

of teachers lack scientific background, effectiveness, appropsisgtegy and havelow

confidence in science teachifigewis, 2014).

The most common issue between-peevice teachers and-gervice teachers that what is the

best and effective way that the teachers can teach about critical thinking in science. The amount
of massive information may be received by students in a negatiye which may affect the
education of science in a negative and alienate the student from learning, students need to

develop some skills such as critical thinking skills and apply it in the real world (Oliver &
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Utermohlen, 1995). To enhance the importee of critical thinking by asking the appropriate
guestions and think in critical way that will increase the level of students learning science.
Teachers focus on it as it has developed skills such as analytical thinking. Most of teachers have
compared ctical thinking skills to higher thinking skills such as Bloom's taxonomy (Bloom et

al., 1974; Ennis, 1981). Ennis arguttat this taxonomy is insufficienSome basic courses
require teaching students complex texts that provide a lot of basic factsfieldseof science

and this will set a challenge for students to push them to raise their levels of thinking and

problem solving skills (Briggs, 2014).
1.3 Significanceof the study

The teaching of critical thinking isnaessentiagoal that must be pured from teacheto help

students to address isspéxcing different situationsand develop their abilities to explore and

solve problemsThe importance of teaching critical thinking through points; It makes us more
honest with ourselves, gisais a possibility to understand different views, evolutadnthe

listening ability.Communication skills ncl udi ng or al ancd20M§itgites en s ki
students a manner to understand subjects, such as logic and history, develop tle abdityur

minds rather than our emotions, identify our feelingslogical way, it also develop an
interactionbetweenhe society,sense of political participationt also encourages discussion and
dialogue, develop theability to communicatebetween é¢achers and students. Thetical
thinking skills | argely deveMmm?2008;Raul& Elderd ent 0s
2004 )it also improves awareness of issues on the global, regional andritical spirit and f

can improve the individd's ability to selflearn understand cultural differences among

civilizations and contribute to interfaith dialogue and intercultural dialogue.

The teaching of thinking is one of the most important goals eédatational systerseek to
achievein their educational institutionantensified effots, harnessed the possibilities and
preparegprograms to make students more willing to adaghe conditions of life around the
and deal with the problem& controversial opinion has recently beersedl that the ail students
fail on their examinations due to the weakness of the mental abilities. G&saghers consider
that critical thinking is one of the most difficult skills that students have difficulty acquandg

theymeasurementf thestudensg' levels is based on examinations that are baseaeamorizing



the information (AfRubaie,2017) Integrating the skill of critical thinking into the curriculum is

a combination of teacher efficiency and government sugparga & Rahaela, 201Breservice
teachers thought thégaching critical thinking skills to students must bgieschool level and
claimedthatthey havea positive sidgo developthe skill of critical thinking for students in the
future( A k & n&orj INB I 2016)P Manystudies and researchers have concluded that the skill
of critical thinking iseffective when taught directlyTeachers provide with the critical thinking
coursesthat increase thstudents thinking leve{Abrami, et. al, 2008Hgeijltjes, Van Gog &
Paas, Q14), peerto-peer interaction enhances the role of critical thinking development for
studentgDavies, et al., 2013At the beginning of the 21st century, the role of critical thinking
became central to curriculum and educat{@mouari,2016. Therefore most counties of the
world have includedcritical thinking skills into their curricula andh different levels of
education Teachers who have advanced skills of critical thinking and problem solving make it
easier forstudentgo developdifferent skills (Evans2008& Fullan, 2001&MEB, 2012. There

are many goals related to critical thinking skdlsdrelated to school curriculBensley, 2011
Theinstitutionschallenges preparere-service teacheo pursue training programs thaepare
preservice teacherstbevel op t heir stwdentsd critical thi

1.4 Study Purpose and Questions

At the researcher best knowledge this research is the first one to be conductebeaparpdse
of this studyis to investigatepres e r v i c e pdrcepiang aritiéak thinking in science
instruction and lesson planningU A E 6 s dnhthisadsesarch, it focuses on critical thinking
skills, which is identified as an important skill in teaching and learning scidimig.sudy is

undertaken to address with the following main questions:

1- Whatarethe UAEpre er vi ce teacherds perceptions of
instruction?

2- How do UAE preservice teacher present critical thinking in science lesson planning?

3- Whatdemographic differences, ifany,dofgeer vi ce teachersd percep

regarding critical thinking?

The preservice teachers are in second, third and fourth years of university and they teach an

American and British curriculum elementary level betw&eto 12 years old in private and
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public schools in Alain, Ajman and Fujairah, UAE schools. The participants are 80 female pre
service teachers and most of them have a background about critical thinkindrsklis.study,

mixed methodsused to find spefic explicit answers to different questions. Firstly,
guestionnairesf closedended questions and intervieswusedto cover the study questioasd
specifyconcise operended questiont® investigatepres er vi ce t eacherttimld perc
thinking in science instruction and lesson planningUAE schools. Secondly, lesson plan
observation is used from pservice teachers during the classroom to consider how the pre
service teachers enhance critical thinking during the classroom.

1.5 Structure of the Dissertation

The first chapter has presented the study title, study purgdesetiption of the problemshe

guestions that will construct the study and its relation to the problem as well as explaining the
context of this study. The saad chapter show the literature review that includes the previous
studies in critical thinking, the conceptual framework of critical thinking skills, previous
literature on preservicer teacher teach critical thinking skills and different kinds of work has

been done and considered. The third chapter demonstrated the research methodology that
described this study, participation, designed
guantitative methodo, test t blectwdaladyd atplysest i on
of the data through SPSS program to find the results. The fourth chapter shows the data analyzed

Ai nterpretation the datao to find results, t !
and opinion related to the resulfThe last chapter in this study presents the conclusion that is

briefly explained the problem statement, the purpose that constructs the study as well as the
limitation, implications and recommendation that suggest future work and future studies and
devdop further ideas to enhance critical thinking skills.



Chapter 2: Conceptual Framework & Literature Review

The chapter discussesthe literature reviewand conceptualframework of the study as
componentslit includesmultiple discussions, components and many sections suplobEem

statement antheir implications

2.1ConceptualFramework

Many researchers have failed to come to a con
and further research is stilinder process to reach it. (Bailin, 2002&Willingham, 200,

theories of education differei include most of the problems faced by the teacher within the
classroom the preservice teachershould understand most of educational theories widely to
facethe education problems during the teaching and learning. The critical Thinking definition

and theories are confused and most of the theories are designed to find the different between the
thinking levels. Critical thinking skills defined integrataluesand beliefanto the formation of
knowledge (Paul, 1988 Fancione, 1990 Thi s i s to achieve a good t
knowledge, abilities, use of evidence as well as problem solving.

Many researches shared philosophical educational theories in critical thinking skills and more
defensible assumption. In this study, | will use Paldler critical thinking model to support my
study, the framework of Patkilder in critical thinking igo make a best way to integrate critical
thinking in the world.lt is easy to understand the concepts of critical thinking through several
different studies conducted in critical thinkimgnich contribute to clarifying the basic tools and
principles of criticathinking that help to be deeper in the critical thinking skilkler and Paul

(1994) suggested that critical thinking is best understood as the ability of thinkers to take charge
of their own thinking. Also Harris and Hodges (1995) declared criticalluation as the process

of arrivingto a judgment about the value or impact of a text by examining its quality.

Waugh and Duron in 2006 identified five models of critical thinking skills through the different
theories and practices. The first model isdetei ni ng t he goals which ar
behavior inside the <c¢l ass room such as the
what é. . est. to decide the | evel of thinking,

compare and describthe information.John Dewey American philosopher claimed that the
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critical thinking is a reflective thinking, active process, persistent and careful. It calls for a
persistent effort to examine any beliefs or supposed form of knowledge in the light of the
evidence that supports it and further conclusion to which it trends (Glaser,1941,Tiné).
second model is ask the divergent questions, appropriate question and use techniques that
encourage the students. Clasen and Bonk (1990) posited that althowghréharany strategies

that canhave animpact student thinking, it is teacher questions that have the greatest impact.
Furthermore, Elder and Paul (1997) identified that the questions is a foundation part and guide
the students to seek about facts andrmfdgion. Teachers can and should use questioning

techniques to inspire critical thinking in the classroom (Waugh & Duron, 2006).

The third model involves the students in differeractivitiesto promotecritical thinking skill

the teachers are suppdine lessn plan with different activities in whicthe students are more
enjoyable in learning science, To make teaching and learning more active, it is about how to
add different activities that make science classroom more effeahde interestingto the

students. Fink (2003) mentioned that there are principles that guide the activity learning such as
sources observation, dialogs, reflective thinking, and write the results on reports. The fourt
model in teachinghe students is review that depets onteachermoni t or i ng and s
feedback for example identify the i.mportant p

Angelo and Cross (1993) suggested numerous methods for collecting key information related
to student learning and response tosit r ucti onal techniques. The
significant tool to develop many important skilts determine the students thinking levels. The
| ast model is assessment of the easdessmentaahd t hi n
improves the instruction, the feedback guides the teachers and the students to create the
educational system to be more successful, diséinction betweersuccessful standers and
unsuccessful standers and generate the trust between theApeersling to Wlodlowski and
Ginsberg (1995), teachers should provide feedllaakis informational rather than controlling,
based onagreedupon standards, specific and constructigeantitative, prompt, frequent,
positive, personal, andlifferential (i.e., indicating psonal improvement sincehe last

performance).
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2.2 Literature Review

The literature review in this study ig@ngeof previous literature reviews about critical thinking
in teaching and learning sciencgis chapter showthe history of criticalthinking, nature of
critical thinking, critical thinking in teaching and learning science and role of critical thinking in
practical science.

2.2.1 The History of Critical Thinking

Critical thinking is not a new ternin fact it has been a particular concemnRussian literature

history Rosalina T2016). It has been recognized for years as the most important goal that
promotes education and effective during decistaking (McMillan, 1987).The critical

thinking skillshavebeen started from centuries and lately have received a &itawition in all

levels of education in many countries, particularly Southeast R4ist Century Skills have

played a role in expandintpe critical thinking movement arare identified as onef several

learning and restoration skills necessary to prepare students for education and the professional
domain.The roots of critical thinking extend to the ancient Greeks arSotmate6 e ducat i on
(Zascavage et al. 2007). Therefore, the learninglehshould shif from traditional learning

which confirms the low level thinking skills towaslearning that confirrmhigherorder thinking

skill s, especially <critical thinking. Socr at
knowledge in rationy methods and clarify that asking deep question lead tinfijnelidences

and accejng the ideas. The Greek Philosophkkse Plato and Aristotle identified the trained

minds need realities to understand and think consigtemtreach and discover thlga (Kreis

2000).

In Middle Agesthe thinkers believed thaine who are thinking critically do not rejettasic
beliefsas Thomas Aquinaslentified thatcritical thinking needs examine the reasoni@gtical
Thinkingis theability to analyze the way yothink and present evidence for your idektafm
2015). In 15" and 18' centuries the thinkers assumed that most fields in human life needs
analysis and thirkg in a critical way such as society and religion as Erasmus and Moor from

England. Also in 18 and 19' centuries the thinkers develgbthe critical thinkingconception
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extended as a tool to solve different problems in economic fieldEngland Francis Bacon

cl ai med t hat t he mi nd canot be saf e i n nor

Advancement of Learningodo that considered as a

in France the author Descartes edrectobobrithehed a
n

mi ndo which was considered the second book i

In 20" century the poweof critical thinking has beeraised and extended to be more explicit
and to include more domains in human lifie.1906 William Graham Sumnepublishedto the
tendency of the human mind to rtki socially in a critical manneEnnis (1996)saidthat it is
important tocritically think for the survival of a democratic way.diward (1941) divided
thinking incritical wayinto three ways. Firsexpe&iences are importamnd think in problems and
complex issues. Secontbgical and reasoning are I@sn critical thinking. Third, skills are

required to apply experiences and reasoning in critical thinkingical thinking needsupport

efforts andevidence to test any beliefs. In general way partiqueposeskills needbe ableto
understand the problems, finthe requirements to facproblems, collect and marshal
information, understand the assumptionse accuratéanguages ,interpret information,find

and evaluate evidences , find the logical relationship between the argumentandraame to
conclusion.Also Glaser (1941) developed the critical thinking concepts to assefacthahat
support the conclusion. Glaser and Russelld60 claimed that critical thinking needs logical
data far fromimagination Many researches today cantemtics der c
skills" and the controversially support to define critical thinking and how to assess the effects on
students life inside schools. The lack of an accurate definition of critical thinking is also a
reflection to literature on teaching and assessing critical thgnkm different areas and
disciplines (Ennis, 1993; Facione, 1990;Paul, 1989).

The most popul ar definitions in critical t hi
reasonabl e reflective thinking f oticaitirkidgison de-c
used as cognitive skills to increase positive learning outcomes. According to the Bonk &
Maholmes in 1996 critical thinking is reasonable and reflective. In 2003 Halpern claimed more
definition in critical thinking such as finding problesolving, finding evidences, and using the

text to work with problems that need more thinking. The mental process, strategies and

representations people use to solve problems, make decisions and new concepts (Sternberg
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1986). Thinking in a critical way ia tool to face problems with performs appropriate actions
(Lipman 1995)

In 1989 Ennis classified critical thinking to include dispositions, abilities and skills that
interrelate the concepts. The philosophers and researchers identified critical thindthga®d
behaviorsNor r i s 6 v dlagned thanit isidgs@odition as individuals thimkg critically

under conditions and is not a predilection and individuals should use different abilities they
possess. (Dam & Volman 2004, Facione, 1990) supgdhiat critical thinking includes concepts

of skill and disposition. Turkoglu and Consoy in 2017 examined theexece teachers to find

the relationship between the critical thinking skills, disposition and to solve problem skills. The
pre-service tedeers were in different years in university, the data analyzed through examination
of the variables. The results that revealed thasspreice teachers disposition in critical thinking
skills and problem solving was low, the authors suggested to prowedpréiservice teachers
students with different practices to implement different skills such as the critical thinking

disposition and solvproblem.

Recently, in 2013 Facione claimed that critical thinking is a judgment which results should be
interpretation of experiences and judgments, analysis of concepts and information, explanation
of data in a reasonable way, evaluation of the information and methodology which is judgment
based. Also Hunter (2014) has specific deeper ideas about critical thiakdh considered it
essential for personal autonomy. The stages of critical thinking differ from childhood to old ages.
It is challengng our personal beliefs alstanging the critical thinking valuesn its exemplary

form, it is based on universaitellectual values that tngcend subject matter divisions into
clarity, accuracy, precision, consistency, relevance, sound evidence, good reasons, depth,
breadt h, and f airnessthe fre¢ess of thamking ia wrifical Rvayuid 20
approprate for individual opinion, thoughts in social problems and discussion in different
cultures issues. The people who are thinking in critical ways will struggle to find the reasonable
issuesBeyer (1985) also pointed out thatividuals should have thédidity of critical thinking

for making correct decisions on the issues related to persw@sl, economic, political and
citizenship matters in order to catch up with the accelerated change in the worldhzeidteon

democracy successfully.
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The histay of critical thinking hasreendeveloped important definitions of tical thinkingover
thousands of yeansy many philosophersand researcherdhe definition ofit is very complex

and depends on specific skills and can change the definition according to different people's
perceptions about things and their behaszior

2.2.2 Nature of Critical Thinking

The nature of critical thinking is vergieep. In general, peoplthink and take vary various
decisionsUnderstanding howtherpeople thinkis very important. Nature of critical thinking is

guided by logic, aids to ask appropriate questions, collect information and analyzas d. It
collectionfrom logical, demonsative, skills and human conducts which develop the abilities to
explore the important aspectsanalyzing and evaluatiaie arguments in human logit.is to

generate the logical questions to find differentves Ha |l per né (19 @ognitivest udi e
skills or strategies increase the likelihood of the desired behaviors. A thinker person should

examine his beliefs and assumption in reasonable way.

The philosophies concludehat natures of critical thinking are reflective and ethittaheeds
practices to develop the level of critical thinking such as different activity engagement, map
skills and the ability to identify the truth. Vann Gelder (2005) claimed that improving critical
thinking abilities require practice and to be actively engagebte skills of it. When we search
about critical thinking we will find two branchesthe creative thinking and problem solving
need to begin with problems and tasks to find the questitmd.and Elder (2006 p. 35) noted

that " critical thinking withoti creativity reduces to mere skepticism and negativity, and
creativity without critical thought reduces to mere novélfyjhe curriculum in UK and Australia

train the students to develop their critical thinking and creative thinking to generate knowledge,
develop their ideas and concepts, search about possibilities and solve problems. It involves the
students to thinkleeply and develop different skills that cad them learn and use it sthools

or in life. More recently, researchers are finding intimas that creativity is more directly
related to results and more easily manimilatRusso, 1987)Solving problem and critical
thinking are abilities to use our experience and knowledge to solve the problems. These skills
dondt nec e smwoblenywillmava in immddate time, it means that the ability to think

deeply in order to evaluate the problems and find reasonable solutions in appropriate time.
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As mentioned previouslyt he cr i ti cal thinking definition
reflective thinking focused aamedd tcof idhportagnt wh a't
meanings incritical thinking; most of definitions of critical thinking focused on various skKill

such as finding relevant knowledge, assessing the information and the questions that find the
goals. However, understating the function of critical thinking provide the thinker in logical,
reasoning and development environment full with creative peopteto find approaches
dependingon solving problems by finding differeappropriatevays to solvat, identifying the

critical thinking process to determine the final decisiangjerstaniohg the factors thatffect

critical thinking analyze and buildappropriate evidenemaking guides that make critical
thinking more effective in communicating idedhere are two important types ofasoning,
deductive and inductive nd to differentiate betweerthe right types to solve problems

effectively.

Critical thinking is a process of evaluation or categorization in terms of some previously
accepted standards and it is logical examination of data which avoids fallacies and judgments on
emotional basis only (Russell, 1960, P.651). Deciding which informatiorpreaate we need

to evaluate it in careful way, requires the skills such as thinking and analyzing the information
to decide and implement the final decision in an integrated way, the skill of evaluation is
obtained through its continuous applicatiobut some people do not have the appropriate
experience to apply the evaluation effectivélijiere are certain criteria which are important in
critical thinking evaluation such as relevant information, logic, depth, clarity and significance.
To make importat criteria and meaningfulness to the students must be provided in the critical
thinking such as guidedliscussion to enhance the critical thinking evaluation. It is essential to
teach the skills through focused instruction and clear standards of critlwaking skills
competency. (Paul & Elder, 2007). The most important way to evaluate skills is to demanstrate
test that enhances decisinraking skills, analysis and problem solving. The judgnasrdresult

of poorthinking may be incomplete or biased.

Critical thinking is inquiry, it is abilities to solve problems and make final decisions. The inquiry

is a methodidentified by science teachers to develop their understanding and concepts in
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science. Science classroom have many opportunities to useyjndpiler, BenChaim & Ron
(2000) suggested that science classroom must move from memorizing concepts and use critical

thinking skills instead it does not means using high level of critical thinking.

In addition teaching critical thinking inquiry inisence ¢l assroom enhance
abilities in different skills such as find problems and different alternative solves, assumptions,
evaluate the beliefs and probable results, the steps in inquiry conclude to describe the scientific
methods. The eqtiag of the inquiry with the steps of problem solving or the scientific
methods, limits the process to identify the problem, gathering and organizing data, analyzing the
hypothesis, test the hypothesis, drawing a conclusion, generalizing and finalyeteshtlusion

( Goldmark, 1966).

According toGeertsen (2003), terms such as higher level and reflective has often been confused
and used interchangeably with the term critical thinking through literaturecrittoal thinking

stages are divided to tlsx stages. Firstan unreflective thinker is poor ewarenesghinking,
identifying problems and assumptionsefiefs The thinker should develop the basic skills such

as compare and conclude to train the brain with basic important skills. Secohdlleanged

thinker understands the trouble, and is aware about basic concepts, reasoning and criteria to
assess critical thinking. They believe about
to apply it. Third, beginning thinker is aware abelements of critical thinking assessment but

they lack system and need to of gsalbnitoring. Fourth, practicing thinker is tends to understand

the critical thinking standards to reach to reasoning. The standards include outcome measure that
helps in assssing students and identifying the extents to which they can use critical thinking as a
main tool for learning (Elder & Paul 2010). Fifth, advanced thinker understands the problems in
deeper levels such as use of critical thinking elements, standartisamdense in evenhanded.

Also has the skill to compare and relate between the emotions and needs. Finally, a master
thinker or accomplished thinker has established form of important elements in critical thinking
such as critique the ideas, deep insigbgid, accuracy, thinking about complex problems,
sufficiency and the breadth @feas Brennan and Osbourne (2005) suggest that critical thinking

is indeed, one of the main outcomes of UK higher education, thought interestingly it is put in

inverted commaa reflection, perhaps, of the relative lack of clarity as to exactly what we might
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expect that learners will be able to do to prove this. This hierarchical diagram illustrates the

levels of thinkers.

Practicing Thinker

Beginning Thinker

/ Challenged Thinker
/ Unreflective Thinker

2.2.3 Critical Thinking in Teaching and Learning Science

Critical thinking is one of thenost important goals in scientifieducation and identified in
teaching and learning as a cognitive skills and disposifioiling & Fadel (2009)defined
critical thinking as the ability to analyze, interprets, evaluate, summarize, and synthesize
information Students who are skillful in critical thinking are considered to be more capable of
understanding the scientific process and become more experinsmtabetter atasking
guestions on the different aspects of the sciences (Tsai, Chen, Chang, & Chang, 2013). Ability to
ask question in science is basic in learning and ingboymulate questions awal for scierce
learners as it is basis ofdependst learning and inquiry (Vale, 2013Fritical thinking has a
strong relationshippreviously with the philosophy, pedagogy and other sciences because
teaching and learngn was traditional and based aontent and students memorization.
Regardless of its iportance, there is a prominestiortage of assent regarding disfinition of

critical thinking. In addition, the students have long been aware of the importance of critical
thinking skills as a result of learnimgew created combined essentates levelsthat reflect

critical thinking as a mukdisciplinary skill necessary for teachers and students. Critical thinking
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as a topic lurks intriguingly behind and about much of the thinking the education (Moon, 2008).
Despite common confession of its iorpance the teachers should educate thsindents to
explore the ways in which critical thinking has been take specific way, investigate, how
critical thinking developmenihas beenhow students can encourage the developmettiase

skills in their selvesnd review best skills in evaluating critical thinkinly.is essential to teach
critical thinking skills through focused instructions and ciandardf critical thinking skills
competency (Paul& Elder, 2007)

Science teacheimgreed that teaching critical thinking in science education is sdugand is
considered difficult to be a done perfectly and demands continuous learning. The data based is
not the only elements to guide in clarification of science. In fact, resdimdings that to
understand students how to learn and raise it. The science teachers try to keep up with new
researchers to find the new skills in science educaBoience teachers, like all teachers, start
each school year with high hopes and andgitgms for students to succeeley are plaming

their lessonssearching aboubecessary action equipmemiork hard to merge their students
inside the classroont-urthermore, despite good intents and 4pesition plans, not all studes

are keen in classeand even fewer obtain control. We see #ifect of this all around udhe

studens @erformance on national and glolelaluation, comprehensive science evaluation, is
poor.In 2012 the PISA surveyfogramfor International Student Assessmefticusedio assess

the students in the many subjects such as mathematics, science and -pohbilegn The
participation in this assessment was 510000 students around the world and their ages range
between 15 years and 16 years. The survey in science subjectasasansisted from multiple

choice and questions related to the 4#al The results revealed only 8% of students in science
subject can explain, identify the scientific knowledge, understand the scienéflttods and

apply itin red life.

In 215 century the aw standards teaching and learning science subject changed the education
system, the students are influenteough theteachers actionsteachingbasic skils and
knowledge expectandp meetthe challenge when the teacher teacrtseaientific subjectmust be
converted in ways that will beconfamiliar and easily interpreted bstudents tobe more
flexible in problem solving, cooperation inventive thinking and innovagigproach skills they
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will need to be successful in work alii@. Critical thinking involved the ability of people to can

ask appropriate questions to solve problems effectively, and estimate the solutions and processes.
The beginning specifically depends on the ability of leartergeason effectively, use plaed

thinking, make rules and decisions, and solve probl@malitionally, in teaching and learning
scienceis not incentive in an effective way due to the teactdsmkvery of the information

At e aa drretardithe studentsmemorize thenformation suggestig that the students are
passive learner.The existing research employsvariety of outcome measures to gauge the
effectiveness of teacher preparatiomjicating that preparation can have a positive impact on
teacher performancearling-Hammond, Holtzma, Gatlin, & Heilig 2005; Boyd, Grossman,
Lankford,Loeb & Wyckoff, 2008)

Critical thinking 1is important and necessary
clear ideas about critical thinking delivery scientific information and critical thinks rarely

used in explicit way. The idea that education has the obligation of teaching people to think and
understand how to do so has been intensified throughout time (Baron, 1994). There are several
reasons that critical thinking present as an ingrdrfactor to develop in science education, the

first reason, each person thinks about beliefs in a reasonable way, in the other way we must
protect ourselves from manipulation, safeguarding themselves from deceivers and exploiters
(Boisvert, 1999). The send reason is to be able to individually live irc@nscious society
According to the Paul (1993), for the citizens to live, work and function efficiently they need to

use critical Thinking abilities to assess, make decisions and judgments with regard to the
information they need to obtain, in which they are requireclieve and use. The requirements

that are important for students to develop the critical thinking in science education are reacting in
critical way in a different text, rarrite the essay and use critical thinking, build the evidences

and develop the cittal thinking inside the classroom through the discourse between the students
and teacher. Afamasage u at a 6 | (2008) stated that tradit.i
lectures and examinations, center on knowledge acquisition, while debates ichihelagy
classroom can effectively facilitate critical thinking.
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Critical thinking is described to have an ability of students to acquire in theirtshormemory
(Forawi, 2016). The science subject is one of the most worthwhile discipiinfesuses on
interpreting the informatiothroughinquiry, experiments, seeking about information, support it
with evidences, develop the skills that enhance scientific methods, predicting and analyzing the
data. Itis the most importantkdl to understand sciex® in aclear way and prepare studetds

face problemsn real life. Encouraging critical thinking in students allows them to become
lifelong, independent learnersne of the longterm goals of education (Tsui, 1999). It is an
activity that supports thecholastic rigostandards to enhance the academic growth, the students
live, responsibilities and careers in future. Enhancingdhehes teaching and learningcience
subject by critical thinking skills that make the classroom more active and imgredthether
enrolled in preschool, elementary, middle, or high school, the integratithe skills into the

daily content and lessons is essential for achieving this rigor (Tomlinson,. Z&€lder (2005)
claimed that the keys of teaching critical thinking are as follows; the scientific experience of the
teacher, the basics and guidelines in teaching critical thinking, the practice of critical thinking
skills continuously. The teachers are tested in diffemways to measure their effectiveness in
teaching and learning. The research must emphasize on the teacher to increase their knowledge,
not observing them during the classroom. On the other hand, education is responsible for
providing the teacher with ¢hskills and equipment during their career (Hartley, 2010). To
develop critical thinking skills, it requires various instructions, practices and time (Halpren,
2014).

2.2.4 Role of Critical Thinking in practical Science

Practical SciencdgLaboratory sKis) is a task for students to observe, ask questions, find
assumptions, analyze tdataand use materiate find the solutions to evaluate the findings. The
practical tasks help the students to be more motivated, develop the scientific methods and the
scientific background. The traditional method for teaching and learning science subject depends
oncontebased and studentsd memory. However i n
became more important in science curriculum. There is a variegasbns for addressing nature

of science in school science linked to critical thinking (Yacoubain, 2015). @$eanchers
differed to determinette role & critical thinking in teaching and learning practical science. In
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addition the critical thinking roke include steps in scientific methods suchobservationis
important skill and depends readingfocuses on important points and support the points with
evidencelistening and watching aimplicitly and explicitlyway which is called the five sense,
the observation ithebasic of different information and data

The lack of critical thinking skills iss a result othe studentsiot havingenough experience.
Enhancinghe role of critical thinkingn identifying the problemds important to undstand the
nature of problems to decisions, firtde appropriate solutionand provides the evidences
Formatting the questions which knows as assumptions or hypotheses that helps the students to
start obtaining the information amndhether toaccept or rejet the hypothesis.Constructionof

the knowledgehat is related to the nature of relationship between the statlefent such as
individual reflection or group collaboration, also studiaicher such as class discussion will
build the knowledge in pasie manner and is more efficient In this process, students are
seekers, searchers, amegotiators of the knowledgdiis contributes to the development of their
critical thinking skills (Biernacka, 2006; Brown & Ryoo, 200Bbenezer & Connor, 1998;
Wood, 2012). In general, Critical Thinking is present in process related to the scientific

methods or research, such as observatwexploration (Demir, 2015).

Acharya (2016) claimed that activities impact on critical thinking practices on priscéyce
school classroomThe role of practical science to consolidate critical thinking skills through
laboratory activities to solve problemand increase the level of students thinking, evaltiae
problems and variables through judgm, the questionthat effect theproblem solving and
provide the problem with facts such as what is the problem? , the context to understand the
meaning, consider the purpose, describe the factbaadare about the main ideas, different
choices and matels to find aternative solutionsanalyzing the information and results are
important part in practical science to find the solutions. However, analyzing andotithe
conclusionafter theexperimening through measurements into three parts the results stratify with
hypothesis, the results partially with hypothedtse student or teacher try to discover the
misunderstood part in the experimemtd modify some variables for other accurate resulis,
resultsthat donestratify totally with hypothesigndicate thathe prediction was not accurate, in

this case the experimergturn and establish new hypothesis and prediction. The final step is
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final repost that display the hypothesis regardiesetherthe scientits support the final

hypothesis or not.

Accordingto Croner (2003), hevaluated the methods that improve the critical thinking through
laboratoryactivitiesin science curriculum. In this studhy researcheBOstudentsvere involved

from middle school in California, data collection waistained throughnterview, observation
andfinally throughthe examination. The teacher presented a power point to expéaproblem

solving methods the students prefdnandon activities in groups to follow the problem solgi
instruction. The researcher was base8dno o més Taxonomy. The teacher
room and making questions that simulate the critical thinking skills. The tasks in the
experimentswere to identify the problem and involve the questions that make arguments,
prediction and make relatiship between the knowledge, collect different data, draw the plan or
graph to inferenceseach toa conclusion. The study illustrates the significant improvement in

st ud e n tors ativity &amdfirst lab to the third lab and the half of the students trsasr

abilities swch as critical thinking skillsMost of the students can learn development abilities such

as critical thinking skills by themselves. The researchers demonstrate that concept of critica
thinking work on to develop different skills suchs observation, ask appropriate questions,
analyzing, evaluating and se#gulation. Critical thinking is an active and organized mental
process that aims to understand the events, situation and thoughts in our surrounding world, as
well as our owrsdf, by taking into account our own thoughts and the thoughts of the person

with whom we interact (Ozden,2011)
Chapter3: Methodology

In the previous chapters, it is been shown that there are a few studies that illustrgtes the

ser vi c e pdrceptiand acnitisabthinking in science instruction and lesson plannimg

UAEG6 school s. This study wused a mixed metho
methods.This chapter shows the research desgijie, sampling and participantisstruments,
scienceprser vi ce teachersd questionnsaerejceatedch
guestionnaire, pilot study, science yeer vi ce teachersod interview,

analysis and ethical consideration.
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3.1ResearctDesign

This study took place irthree institutes Ajman University, Alain University and College of
Technology in FujairahMixed methods approaches used; questionnaires, interview and lesson
plan analysis are tools of this studyhe preservice teachersalwe undergone the training in
different schools in the UAE, Public aftivate Schools. During their studies in previous years,

they taught courses in different curricula such as methods of teaching science.

The general questions to show how the critical thinking skills are important for student to
enhance science curriculum, classroom instruction and lesson plan. It focused on some skills
such as predicting events, judging, exporting, creatively, analyzenmtbrmation and evaluate

the information that demonstrate the critical thinking skills. Students need to have a full
understanding of somskills such as making a judgment or decision so that they can develop

critical thinking skills Greenberg, 2016).

The survey is an opportunity for teachers and students to contribute to analysis the education
policy find appropriate ways for teaching and learning and find solutions to various problems to
develop preservice teachers to follow a new educational polylevelop teaching method.
Researchers need bwild different studies that help to findppropriate ways to teachfferent

skills in scienceeducation. Current studies depandquestionnaires, interviews, observation and

intervention of individual®r groups, to find the appropriate approacheducation.

The methodology of the study shows the main paastsvell ashe methods of collecting and
analyzingthe resultfHowell, 2013).The termmixed methods works oenhanang qualitative

and quantitativelata in aone framework (Widson, 2013Mixed methodsreideal technique to
assess complex interventions (Homer, Klatka, Romm, et al., 2008; Nutting, Miller, Crabtree, et
al., 2009) The qualitative data &3 not depend omeasumg characteristicef the study butve

can gefa strong opinionn the study. It focuses on relating or comparing variables or constructs
(Creswell, 2014)The table 1 illustrates the methods, instruments and data analysis are used in

this study.
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Questions Instruments Quantitative /Qualitative Participants Data
Analysis
Whatarethe UAEpris er vi ce t eac Questionnaire Quantitative 80 Statistical
perceptions of critical thinking of science analvsis
instruction? Y
Interview Qualitative 10 Response
analysis
Lesson plan analysis Qualitative 6 Thematic
analysis
How do UAE preservice teacher present critical| Lesson plan analysis Qualitative 6 Thematic
thinking in science lesson plannihg .
analysis
What demographic differences, if any, do-pre Questionnaire Quantitative 80 Statistical
servicet eachersd6 percepti analysis
critical thinking?

Table 1: Study Methods

The researcher used mixed methoolsahswer the study questions amchieve the research

purpose. Therefore, using mixed methads philosophical way to produce positive results in a

clear way Measure of the quantitative data HnApost
statement and measunegt rodctqiuvailsmdotiivyet @atandic
statements in deeper understandiftie qualitativeand quantitativestudies ar@eceiving greater

attention in recenyears and are sometimes described as the naturalistic inquinpqsitsee,
constructvist or interpretative approaches (Creswell, 199ditionally, preservice teachers

are involved in this study means that the participations play a main role to succeed in the study.
This studyresults dependn the differeninstitutesandusingmixed methods that combingoth

guantitative and qualitativeCrewell, 2014 claimed that the important mixed methods contain

from quantitative questions, qualitative questions and mixed methods questions.

This study will be divided in three stages (see figure 1). Firstly, the data collection will be
through questionnaires 0 qu-aenice teaghers scencemabauh o d 0
t heir perceptions. Secondl ywill asknpreservice teashersi g u a | |
science about their general ideas in critical thinking skills. Thirdly, lesson plan analysis that

includeanalyzing the activities and sourdest are useduring theclassroom instructions. The
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mixed methods will be colleetl at the same timas well as the data collection should be

adequate to answer the study questions and reach to the study purpose.

There are two methods in this study. It includes of both qualitative {@peed) and quantitative
(closedended) data toespond the research questions and hypotheses (Creswell, 2014) as well as
the questionnai r e sxplding maeof the resaarcandreay nep ushtoorebsho e
to the results in a clarify way argiscover the importamcof critical thinking skié impact on
teachingand learningscience The diagram below illustrates the different types of mixed

methods approaches along with the stages and their contents.

} Mixed Methods Approach

\ Stage One Stage Two H Stage Three
— 1 1
Quantitative Quialititive Qualititive
Data Data Data
rC | 9
Questionnaries ’ Interviwe ‘ Lesson Plan

- 7/ /
At the begining |At the begining At the end of the
of the study of the study Study

Figure 1: The research design of thetady

3.2.1Site, Sampling and Participates

A total of 80 pre-service teacherwere included in this study from three different universities.
The size of this population can be determined, and the means of identifying individuals in the
population (Creswell, 2004). Firstly, niversity of the UAE, which is one of highly ranked
universities in th&JAE in thelevel of teachingtudentsThe20pre-service teachers in Faculty of
Educationhave takertheir field training in the various schools in Al Aiitycby teaching the
British and American curriculunfhe preservice teachers were femalavhich is about 50% of

their students in thE€aculty of Education. My studslso included0 pre-service teachersom
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Ajman University in two branches Ajman and &u@h, one of theldest universities in the UAE
as well aghe TechnicalCollege in Fujairah and Dubai included gfi-service teacherahom
took the practice in differemgrivate and publischools.The UAE has recently been ranked as
the best universitgupported by higher educati@Pennington,2017)

The study was a voluntary option for all participatidAszserviceteachers have taken through
their studies the courses that argortantin field of teaching and learning scienas well as
coursesthat enhancelevelopmentof different skills such as critical thinking skill§he pre
service teachers start their traig during ¥ and 4" years of university in three different
program primary, middle and secondary school. The faculty memberfad\an active roleo
preparefuture teachers and incorporating different teaching skills, including critical thinking in

science(Forawi, 2012).

3.2.2Instruments

One of the important components of a research design is the instruments that are used to collect
the data.Instruments are a tool to measure and test the quantitative and qualitative studies,
without instruments the researcher cannot complete the study. The researchers need to do their
studies and testing their hypotheses by different instruments but they may lack the knowledge of
instruments to be used correctggrve time and achieve resu{Mastel et al, 2016). The
researcher developed the questionnaire forspreice science teachers consisting of questions
that target the important skills required to develop the critical thinking skills from their
perception. The preervice science &ehers during their study years in university have
undergone some courses that include skills of critical thinking as well as they have also applied it

in schools in both the British and American curricula.

The first instrument is the questionnaire (sgpéndix 3) which measures the skills that enhance
the critical thinking during the science classroom such as problem solving, quiet reflection,
prediction, judgment and exploring new ideas. It should be put into consideration the beliefs of

pre-service teahers in teaching, what they have previously learned in university studies and how
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to apply it in general classroom trainii§toughton 2006) He also supported the pservice

science teachers in critical thinking skills and how to apply them in the future.

The second instrument is the interview (see appendix 4) which is a form of research that relies on
asking sequential questions to achi@veertain goal. It consists of three general questions that
are related to the study purpose, each question has a purpose that supports the research from a
different aspect. The interview is based on responses from the questions for the candidates. There
are important steps for the researcher to follow when conducting the interview, first defining the
goal, constructing the interviewer's question, conducting and analyzing the interview and finally
drawing important conclusions. It was noticed that thehe@canswered the first and second

guestions in a closely related way that made it easier to analyze information.

The third instrument is the lesson plan analysis (see Appendix 5). There is no particular context
to be used in the study plan but there iarportant elements that must be found in each lesson
plan (Brown,2001). Important elements that are included in the lesson plan are lesson plan
introduction, goal s, activities, material s,
reflection. Woodward (2001) claimed that the lesson plan is not only written, it may be

something the teacher does such as writing on the blackboard or reading different sources.

3.2.2.1Science PreService Teacher Questionnaire

The questionnaire is one of the important tools considered in this study. It consists of a series of
guestions designed to collect certain informatidacleod 2018). The research does not
completely succeed without an appropriate questionnaire to expioostudy. Generally, there is

no basic criteria to follow irorder to create questionnaires. It is considered as a written tool,
because the candidates answered the questions drasieeir ideas and the purpose of the study.

| t diviled into two partsthat dependn the objectivesit can be for exploratory purposes to
generate specific informatioor hypothesis as well adesignedto testspecific information or
hypothesis.ltd slso considered as a totflat sortsthe questions into several items such as
formulating the sensitive questiornthat can be placed in the last questionnaire, avoid double
guestions at the same ®nthat confuseshe pre-service teacheras well asavoid emotional
statements that will efféonevidence and statisticlowever, thequestionnaires are determined

and deigned based dhe study problemThe manner obetting questions in the questionnaire
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should be simple and move froome topic to another in a simpéad clear wayFurthermore

avoid the incomplete questionnaire that reduces the benefit of it and the respondent feels bored
during the answer as well as reduce the error in order to avoid the analysis of information in
error. It should encourage respondents to answer accurdedyncgato, et al 2006)The
guestionnaire includes sections showing personal data such as age, e@dunckgion anather
personal questions. The stuaas appliedo a specific sampland itanonymougMcMillan &
Schumacher 2010)The questionnaire condss fromthreeimportant parts of the study. The first

part of the questionnaire is closed quesfiod e mo g r a p h i. Itis an impatani aspect af

the questionnaire and helps the researcher identify the factors that affect the study from their
interest and opinionDefranzq 2012) It has advantageous aspects such as ease of answering,
clarified questions, easy to compare with another stndyless costly to analyze iDéfranzq

2014).

Additionally, tocollect this information from thecience preserviceteachers will be according

to age, gendercoursesthey have given during their academic yeaesars of training in the
schools The second part of the questionnageoncerned witthe perceptions adciencepre-

service teachers that show important strategies in teaching ctiticking skills through their
training in schoolsThe questionnaire was based on the Likert measurement, which is strongly
agreed,agreed,| do not know, disagreeand disagree stronglyLikert Scales is thebest
measurements that can be relied ormeasn e di f f er ent i oothdeptsi addu a |l s 6
behaviors. Rensis Likert was an American psychologisihifs, 2010). The scale in this
guestionnaire aimed to make the -gervice teachersompletely relaxed during answering in
explicitly and clearly way. The 21 questions in questionnaire demonstrate statements that relate
to the study purpose in critical thinking skill as well aslicating to the frequency and
percentage of responses wd as designed for praservice science &ehers to gather
information byquestions thatlemonstrateheir perceptiongelated to critical thinking skills,
which might support the | earning strategies,
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3.2.2.1.Validity and Reliability of the Pre-Ser vi ce Teacher s Questionn

The questionnaire is kind of tothlat facilitate thepredictionprocessanddata analysias well as
contribute to measurements and surv@mncato, et al 2006)The importance o&research is

to themeasurevalidity andreliability (Bolarinwg 2015) Validity is a measurememif the items

on study that wanted to be measureas well as the reliability is. degree that carepeatthe
results by measuremen(Bolarinwg 2015) All the tools in this study were revised before
submitting to preservice science teachers, it was pded with questions thaéach to the study
purposes. Final modifications were added to the questionsagte as important elements that
will help the ience preservice teachers to answer the questionnaire questions. Validity and
reliability does not carry the same meaning in qualitative and quantitative resebhedause
each depends on a particular method and is not generéGresiwell, 2014)There are several
questions in the study research validityat raise many responsibilities, including whether the
intervening factor affects the search regGliteswell, 2011 The rational increaseaccording to

the validity and reliability of theesults (Ceswell, 2009). The type of validityused in thiss
content validity. It is moreaccurateand based on statistics; the researcher must choose the
guestions that are aimed to obtain éimswers othe objectives of the stud$tephanie2015).

This questionnaire was conductedring the second semester of academic year due to most of
the science preervice teachers do their training in second the semdas$terquestinnaire was
distributed directly tothe science preervice teachers toollect qualitative and quantitative
studies in terms gberceptions otritical thinking skills in scienceA specific time has been set
and communication has been repeatedry to completethe questionnaires to increase the
number ofquestionnaires to a maximum. The expert from college of education checks the

guestionnaire questions from assessment department to provide the content with validity.

The data collection usedhultiple processes and methods used in the study to provide
opportunities for results from multiple aspects g | &, R&L4).rReliability and validity are
significant components of the quality of quantitative research method (Ling el at, 2008). The
anxiety part in the researdwoes not change based on tlenographic questions such as gender,
ages owniversity programas well as is based on Reliability and validity part (Tosun, 2@a).

be consideredQualitative data plays important roles to irase the validity and reliability to
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guantitative method@-raenkel & Wallen 2012)There is a different between the validity and
reliability in qualitative methods, the validity means find the data accuracy and the reliability
means the results are conerdt across of different researches and projects (Gibbs, 2007&
Creswell, 2014).

3.2.2.1.1.RPilot Study

Pilot study is a simple study before the whole study is done in the project to test the important
aspects in the research design, data collectistruments to be modified before the final
commitment to modification as well as to improve the quality and efficiency known in
guantitative research. Research strategessd accuracy and pilot study is a part of the research
strategiesThe questionnae has to be examined with internal and external validity as well as the
evidence to control the incorrect situations. Internal validity is observing the variables and
demonstrates the correlation between the different variables as well as to improtrartge s
variables (Mcleod, 2013). All of science ggervice teachers have experience as well as the same
factors. External validity is generalizing the results of the study could be used in other places and
ti mes. | n digidkdlintd approachesantpling model andimilarity model (Trochim,

2006). Sampling model is to identify the sample that will be studied from the community and
conduct its research as well as the similarity model is approach means that people are more
similar to people or akeast similar among people and depends on places and contexts. The
similarities can be studied under the generalization (Trochim, 2006)instrunents that used

in the study not changed as well as the study convenient f@&epree teachers. The resdaer

chose 24 questionnaires out of 80 to test the reliability, if reliability results is >0.7 the level of
internal consistency of the questions in the questionnaire is considered goodCi®imicach's

Alpha =0.888, which is greater than Qthis indi@ates the consistency of the 21 questions in the
guestionnaire of the study is considered good.

3.2.2.5cience PreService Teachelnterview

The qualitati vendguwe sqtuiecsntsi ofmemenwas i nterview
supported the study tclarify and confirm the irdrmation.It consists from three questions; it

helped to find answers to the research objective more broadly. The interview information is more
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accurate than the questionnaire information to explain the questions and clardguirements
(Qaseem, 2011)The preservice teachers answered thrgaestions were asked for to
demonstrate the qualitative method which is epeded questions that to give a chance to
provide the preservice teachers their different opinions to explore the perceptions. It is also
explains the strengths and weaknessethefresearclpurposesAn openrended question in an
interview makest easier for the researcher to find answers and analyze them &asiyhelp in
exploring a lot of previous experiences and beliefs of interviewees (Chadwick, 2008). The pre
service tachers were interviewed with the same questions in the questionaire. Most of the
teachers answered the questions enthusiastically whereas some have only completed the

guestionnaire.

The researcher developed the interview questions fesgimece sciencéeachers in order to
achieve the studgurpose. Questions were generally put based on the term critical thinking skills
to find answers from their perspective. The questions were simply formulated as many pre
service teachers may feel bored during the intervidgawever, upon comparison betwetre
guestionnaire and interviews, interviews make the research more profound in the opinions
others (Kvale, 1996; 2003During the interview, pr&ervice science teachers were asked
guestions and their answers were written down on paper to be ewdityexd. The last question

in the interview was very general, most of the-peevice teachers did not answer it directly as

they were more enthusiastic to answer the first and second questions.

3.2.2.3Lesson Plan Analysis

The teacher in the classroom uses their experience to coordinate the lesson plan as well as
analyzing the methods and tools that are used in the lesson plan aimed to support the educational
process to improve (Samson, 2016). The third tool in this stadg is analyzing the lesson

plan, this step made the researcher involve many tools to find accurate infornidteon.
researcher developed the lesson plan analysis proteeelAppendix 4).A lesson plan is a
guideline, the teachers describe what the stisdeill accomplish, the goals they will achieve
during the lesson, the typeBartivities they will practice and the materials used infideclass

room (Cox, 2018). Preservice €achers use an organized and coordiniassbnplan to facilitate
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the praess of teachingnd learning science curriculum to communicate lesson plan goals and
make it easy to thstudents. Théessonplan contributes to improve thlgoalsand the process of
analysisin the future, he methods and tools aimém supporthe educational procesBlanning
instruction means establishing priorities, goals and objectives for students, the goals are
statement of intent but the objective are achieved goals for both students and te@xbread,

el at, 2013). The important gls of lesson planning are all the activities supported by the

educational system.

There are many materials thstipport the teaching and learningethods to the students to
acquirenew concepts in different dominoko provide an effective learning enehment, the
teachershould plan effectivelessonplans (Clark & Dunn 1991, Johnson, 2000; Rusznyak &
Walton, 201}. In addition, the lesson plan is different from primary level to other |learadshe

lesson plarshouldbe effective in the class room basait is a framework to work. The lesson

plan maytake days to complete the godseservice teachers have foupthnning for lesson
difficult to work out because their experiences are lacked in this {iEs&hevska, 2008Pre

service teachers have de involved intraining prgramsto demonstrate th@mportance of
lesson planning and to plan their lessons effectively in teaching and learning science curriculum.
It helped the science peervice teachers to fill the gaps in science education betweery thnd
practice as well as most of them continues to teach in a traditional way, despite the development

of modern methods of teaching and learning sciehaskin,2017).

McCutcheon (1980) claimed the reasons that build the lessora@ativided into; internand

external reasons. The internal reasons forspreice teachers such as feeling confideritich

wil intumdevel op the student sa8 well asnrdnithe elassraam mare t h e n
smoothly. The external reasons dollowing the school principal requirements tie fullest

way. The preservice teachers idefied that lesson plan organizéke curriculum content.

(Taskin, 2017). It also helps enable teach, learn and evaluatke level of their students

thinking. Moreover, involving the prservice teachers to organizand create lesson plawill

increase the experience in teaching and learning science education as well as develop the
evaluation of interaction between the studénisata & Pothen, 2011).Many factors influence

on lesson plan such as classroom management and time (Sari, 2013).
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The teaching of critical thinkingkills is important and necessary for students and epexy
service and in service teachers who are lookingtlierbestway to integrate it during the
classroom.The questions may be asked, including what are the best strategies for teaching
critical thinking skils to the studentsTheterm ofcritical thinkingskills in lesson plan are used

to formulate your thinking clear and independent perspectiweite your ownopinionsand also
accept other perspectivellany teachers fail to identify the critical thinking concepts in the
lesson plan (Paul, 1995)n most countriesthe skills of critical thinking are not a basic
requirement in science curriculum apisk-service teachers lack advanced preparation programs
(Ewie,2010). In addition, they lack clear ideas of the relationship between the basic skills and

general skills of critical thinking concepts.

In this study,sdence lesson planfrom different program in school (see Appendix 5) has been
chosen. The goals and content has been analyzed on the important aspects in lesEba plan.
lesson plarmentioned the objectives that the students should achieve at the end and the goals
were structured f r ornobtildeew knbwledge artd @sicefdpiegr ound
service teacher provides the lesson with same materials to help students\te #wkiregoals.

The information in lesson plan was adequate to describe the gbalstudents used familiar

tools in the experiment and their ways to deliver the knowledge was acceptatilermore, the

lesson plans showed that the environment wasnaed, it is important that the lesson plan

should be more safe and comfortable during the classroom. The experiment used safety tools as
mentioned in lesson plan. At the end of lesson plans, theepvece teachers used a general

discussion that encouragood environment to the students.

The time was one hour for each lesson plan, it is enough to determine and achieve all the lesson
aims,andthepreer vi ce teacher divided the time equal
some of the time tesharethe video with students to introduce the lessenwell as the
technology is a very significant part in the lesson plan especially in recent years as well as the
pre-service teacher starts with a traditional way to introduce the lesson explanationdéresst

are just |isting -RBeveestsacheranoveditd Hawdrk ditedtthavwith duthe pr e
give a student 06s expaimdntandrieave them to exdloredhd matesalstoyh e

themselvesThe lesson plans consisted of clear eahthat described the different objectives as
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well as instruments that helped to achieve the lesson plan goals and the evaluations that

contributed in their acheivment.

3.4Data Analysis

The quantitative data was collected through distribution of the questionnaire consisting of 21
guestions that target important skills. The data was collected from 88epmiee science
teachers whom have undergone their training in different private ahlic pschools. The
guantitative data is analyzed by SPSS program to find the results. The score of the mean and
standard deviation of all questions in the questionnaire were analyzed and showed that all the

candidates include in the study were at a smhgael of perception.

The qualitative data was collected through interviews and lesson plan analysis. The interview
consisted of three important questions as well as six lesson plans to find accurate information

that support the study questions. Thetfigsiestion of the study, which was the -gevice
science teacherso perception (independent vV a
instruction (dependent variables), the results of the mean and standard deviation of all questions
were calculaté to find the results. The second question of this study was whether tberpice

teachers present the critical thinking skills (independent variables) in science lesson plan
(independent variables) or not. The third question in this research was mihetlyear studied

in the university or level of teaching (independent variables) had an effect eserpiee
teachersé performance (dependen ttestvi@a studyathel e s ) ,

demographic factors for both years studied in thearsity or the level of teaching.

In addition, other variables in this study may affect the outcome and may help us find the
common and different variables and their effe

Alpha was calculated to find the corteiscy of 21 questions the questionnaire of the study.
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35 Ethical Considerations

The most important issues to be considdrgdhe researcher are the ethical issues. It isules
and behaviors that determine the difference between acceptablehacceptable behavias
well as isimportant and essential in any research conducted on individuatsiety (Creswell,
2013). Al kinds of research, the researcher mumtsiderthe important principles in the mixed
research because they combbewea quantitative and qualitativetudy. Theletter was sent
from British University in Dubai(Appendix 1)to the UAE University in Al Ain, Ajman
University and the Technical Collegn Fujairah to obtain a permissitm conduct the stugy
information collead by the above institutions must be keptfidential and the identity of the
volunteer participants in the study is maintairmuhfidante as wellMoreover, sciencepre
service teacherfthe voluntary participantswill be informed about the most impontaaspects
on which the questionnaire was based in order to achieve the objectives bistieal issue
focuses on important principles treaebased on human rights and comptianvith law as well
as standard of health. United Arab Emirdtksversity las examinedhe questionnaire under a
social sciences research ethicamenittee to confirm that thequestionnaires questions and

interview questions arechieval the conditions of ethiassues (Appendix 2).

Moral obligation to complete a research projegilamedwell for researchin addition,Bryman
and Bell (2007) claimed that there are important points in ethical consideessome full
consent for voluntary participatioensurethe privacy of the participantsas maintained and
their identitieswere kept secret, avoid overstating your search goals and avoid misleading

information that caeffect onsearch results

Chapter 4: Resultsand Data Analysis

The main purpose of this study wadrigestigatepres er vi ce t eacherciitical per ce
thinking in science instruction and lesson plannindJAEGs schools. This chapter presents the
results of the study of both qualitative and quantitative methods and examines-teevioe

teachersdé perceptions about critical-endedhi nki n
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guestions. Furthermore, the leasplan analysis is to determine how critical thinking skills are

applied in lesson plan is.

4.1 Demographic Information

The purpose of this questionnaii® to measure the perception pérticipating preservice
teachers who have been trainedlifferent schools in the UABN=80) aboufritical thinking in
science instruction. The tab®in the next page shows the resultsdemographic information
which include years ofuniversity, thegrade levelat which itwas taught by the pigervice
teache andcritical thinking coursdaken during the university yeafhe participants were 80
female science prservice teachers whom did their training in different schools in the UAE as

well as taught the American and British science curriculums.

As shown in table 3, the third year number of-gpeevice teachers is 28, which comprises 35%
from the total sample as well &surth year of preservice teacherare the largest number in the
sample35, which comprises 43.8% frothe total sampleThe nunbers of students from the
second year ar®w because of the fact thaiot all of them dotheir trainingin schoot and are
considered one of the early yearghe university and represent their numbeérstudents, which
are21.2% from the total sampleh& pe-service teachers werasttibuted to different schools.
In this study81.2 % of them weretaughtat the primarylevel where a48.1% of themwere
taughtin middle level.The last two rows described the number ofgeevice teachers that have
beentaken course of critical thinking; most of them took the courses of critical thinking skills
from third and fourth years, which was around 80% from the sarfipkethird and the fourth
yeass of the Faculty of Education in the scierfgad in the universities is one of the important
years whichprovides them witladvanced coursdblat enhancéhe developmenskills that can

be taught such as critical thinking skills.
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Year Number Percentage
Second year 17 21.2%
Third year 28 35%
Fourth year 35 43.8%
Level Number Percentage
Elementary 65 81.2%
Middle 15 18.8%
Course of CT Yes Percentage
Yes 64 80%
No 16 20%

Table2: Percentage of Pre-service Te a ¢ h eDemso@raphic Information

4.1.1Science Pre-service Teacher sdé6 Perceptions of Critical

on Years of University and level

In the table below, the two rows are achieved fromspeer vi ce t eachersd ques
and standard deviations for each year of university and level werde@pgoiTest values with

associated walues were reported indicating that there were no statistsigityficant difference

between preservice teachers into different year studied in the univeasitylevel of teaching as

well asp-values exceeded 0.05

As shown in the table 4, there is no important difference between tisemmiee teachers in third
year (M=4,.9,SD=0.40) and fourth year (M= 4,05,SD=0.88)that no significant difference
between second year (M=4.03,SD=0.38) ahdd year (M=4,.9,SB0.40) . There is no
significance in grade levelwas taught by preservice teacherelementary level (M=4.6,
SD=0.45) and Middle level (M=4.07, SD=0.41). These results indicated that sciersz\pce
teachers had a same level in the years of university.

: Std. Test :
Question Mean Deviation Statistics Interpretation
Second #.03 0.38 Own-way There is no significant differendeetweenpre-
Year Third = 4.09 0.40 ANOVA service teachers into different year studied in the
Fourth = 4.05 0.50 F=0.147 university.
P-value = 0.864
Elementary = 4.06 0.45 Independent F | There is no significant differendeetweenpre-
Middle = 4.07 0.41 test service teachers into different level of teaching.
Level
T =-0.081
P-value = 036
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Table3: SciencePres er vi ce Teachersdé Perceptions of Critical Thin

University and Grade Level

42Preservice Teachersd Perceptions of Critical

The first tool is used in this study tovestigatepres er vi ce t eac hercitsal per c e |
thinking from their point of view as well as effect on the learning process during the science
classroom.This study is a comparison between the impamisteaching science based on
advanced skills(independent variableand impact on the skills of critical thinkingto the
studentgdependentariable) as well as variables results on years of university, grade level and

preservice teacher so backgependemarialoe). cr i ti cal t hi

4.2.1 Preservice Teacher6 Per ceptions about the Effects of
teaching Instructions

In the table5in the next pageshowsthe percentageof science pres er vi c e whomac her s
answered the questions in theestionnaireMost of them provided the answers in likert scale

ranged between agree and strongly agree, which means therpiee teachers have a similar

level of perception about the effect of critical thinking skills on teaching instruction. | noticed

that most 6them answeredhe first question byagre® |, w h araumd30%6 sf them. This

means that most of them do not have a background that the skills of critical thinking in science
teaching argreatlybased on the investigaticand thispercentageloes not rean thathey have

a simple background in teaching critical thinking in science curriculum.

Most of thepre-serviceteacherstesponses are convergent in all theestionsThis means that

the perceptions of the impact of teachiagtical thinkingin science curriculunare similar as

well asl noticed thata few of theteachers respondeatisagree or strongly disagrekhis means

that preservice teachers have a clear baatgnd in critical thinking sls in teaching
instructions.Someof the questions explained the waysteaching critical thinkingskills in
sciencecurriculum such asask operended question, discussion between the students and

teacher s, guite reflection and expl oespartseasson o f
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in these questions ranged between agieé strongly agree which means the prgervice
teachers following the same level of methods of teaching critical thinking skills. Furthermore,
most of the questions in the questionnaire are to demonstetievelopment skills that affect
teaching science instruction during the classroom. Their answezes positive and thimeans

these skills have a significant impactdevelopcritical thinking skilk.

: Agree Strongly agree
Question # % # % Mean SD
Questions
1.Critical thinking focuses on 24 30% 10 12.5%
investigation 3.53 0.75
2.Critical thinking encourages open 53 66.3% 21 26.3%
ended questions 414 0.69
3.Critical thinking makes classroom 51 63.7% 24 30%
environment attractive for learning 4.21 0.65
4 Critical thinking generates 42 52.5% 28 35%
curiosity between the students 421 0.69
5.Critical thinking gives importance 48 60% 29 36.3%
to discussion, debate and discourse 4.31 0.59
6.Critical thinking prepares the 51 63.7% 19 23.8%
studentsto communicate with real 4.10 0.63
world problem solving
7.Critical thinking allows the 54 67.5% 17 21.3%
students to make connections and se
relationships 4.09 0.60
8.Critical thinking allows for quiet 36 45% 11 13.8%
reflection 3.69 0.76
9.Critical thinking makes the 45 56.3% 20 25%
students predict events 4.05 0.69
10.Critical thinking allows ail 33 41.3% 17 21.3%
. ; : 3.79 0.84
students to involve in learning
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11.Critical thinking helps the
students to develop standards to
make informed judgments

47

58.8%

17

21.3%

3.99

0.72

12.Critical thinking helps the
studentsdé value
working.

51

63.7%

16

20%

4.03

0.64

13.Critical thinking gives
opportunities to explore ideas, keep
options open and imagine what
might be.

53

66.3%

21

26.3%

4.17

0.59

14 Critical thinking develops a
balance of thinking

48

60%

24

30%

4.20

0.60

15.Critical thinking makes the
students more creative

51

63.7%

24

30%

4.23

0.60

16.Critical thinking makes the
students analyze thénformation

54

67.5%

21

26.3%

4.19

0.58

17.Critical thinking makes the
students evaluate the information

56

70%

18

22.5%

4.14

0.57

18.thinking makes the students look
for evidence

45

56.3%

20

25%

4.05

0.69

19.Critical thinking makes students
take Decision in different situations

42

52.5%

18

22.5%

3.96

0.72

20.Critical thinking makes the
students more checking with new
information

52

65%

16

20%

4.04

0.63

21.Critical thinking stimulates
collaborative education

53

66.3%

20

25%

4.13

0.66

Table4: Percentage of SciencePre er vi c e

4.2.11 The Effects of Critical Thinking Skillson Pre-s er vi c e

The second part of the questionnaire contrives the perception of all scierssr\pce teachers

from different universities. The table 6 presents thespeer vi c e
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effect of teaching critical thinking skills during the classmo The highest three means is makes
generates curiosity between the students (4.8dfical thinking makes the students more
creative (4.23)and classroom environment attractive for learning and gives important for
discussion (4.21). As reflected iretiquestionnaire, the three lowest mean is for critical thinking
focuses on investigation (3.53), it allows for quiet question (3.69) and it makes the students
predict the events (4.05). The following table shows the means and standard deviations of pre

sevi ce teachersdé response of way of effect t

: Descriptive analysis

Question N Mean )
1.Critical thinking focuses on investigation 80 353 0.75
2.Critical thinking encourages operended
guestions 80 4.14 0.69
3.Critical thinking makes classroom
environment attractive for learning 80 4.21 0.65
4 Critical thinking generates curiosity between
the students 80 4.21 0.69
5.Critical thinking gives importance to
discussion, debate and discourse 80 4.31 0.59
6.Critical thinking prepares the students to
communicate with real world problem solving 80 4.10 0.63
7.Critical thinking allows the students to make
connections and see relationships 30 4.09 0.60
8.Critical thinking allows for quiet reflection 80 3.69 0.76
9.Critical thinking makes the students predict
events 80 4.05 0.69
_10.Cr|t|c_al thlnk.lng allows ail students to 80 3.79 0.84
involve in learning
11.Critical thinking helps the students to
plevelop standards to make informed 30 3.99 0.72
judgments
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12. Critical thinking

different ways of working. 80 4.03 0.64
13.Critical thinking gives opportunities to

explore_ldeas, keep options open and imagine 80 417 0.59
what might be.

14.Critical thinking develops a balance of

thinking 80 4.20 0.60
15.Critical thinking makes the students more

creative 80 4.23 0.60
16.Critical thinking makes the students analyze

the information 80 4.19 0.58
17.Critical thinking makes the students

evaluate theinformation 80 4.14 0.57
18.thinking makes the students look for

evidence 80 4.05 0.69
19.C_:r|_t|ca_l thl_nklng m_akes_ students take 80 3.96 0.72
Decision in different situations

20.Critical thinking makes the students more

checking with new information 80 4.04 0.63
21.Cr|t|_cal thinking stimulates collaborative 80 413 0.66
education

Table5: The Effects of Critical Thinking SkillsonPre-se vi ce Teacher sdéd way

422Preser vi ce Teachersé Responses to the

Duringthe questionnaire distribution to science-pegvice teduers, | got an opportunity to
interview the teachers with thrgeestions to collect additionaformation to support
guanttativedata as well as to support the study purposes. Most of the sqsrgervice

teachers answered all the questionsléar and concise words
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1- What critical thinking means?

T Aalt is a way of thinking that goes throuq
to come up with creative ideas and sol vin
1 A Imeans to analyzend evaluate some issues and makes a judgment

T Aalt is ability to think and understand th
1T Anl't means people conclude information bas
1 Al ¢ thei ability to analyze information in amusual way and be logicand

profoundii

1 Itis mean<Critical thinking skills are to expand students' perceptions and build their
investigative skills, problem solving and creative thinking

1 It is one of the 21st skills that students need to develapder to improve their
understanding of the content, and to improve their outcomes. Also, it needs
collaboration between students, students and teacher and to engage it with other skills
to develop it. All students should be prepared properly and theytbavgrove their
critical thinking to achieve the required skills for the higher education and career

path.

2- Why do students need to develop critical thinking skills?

T ATo enhance their academic perfor maadyce, t o
to face the future challenges that may cou
ATo help them to deal with their probl emo

fiTo help the students to use their information that will encourage the students do their
analysis the information and thinking assessmeant

T AThe students need critical thinking to be
how to be flexible during thinking for any issue they might have.

T ACritical thinking skills help the student
persuasie mannen

T ACritical thinking skills encourage the st
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1 At helpsthe students to solve problenis different solutionsperspectivesas well as
improves communication between teacher and stademn

i fTo increase tr cognitive understamag. As well, to be qualified for higher education
and careers such as : STEM figlds

1 A lcontribute to building their awareneslfconfidence anduriosityd

=

i ldévelosthe students ifuture careers

4-How do you personally use critical thinking skills in daily life, tutoring and school?

T A I used it to |Iisten to the studentsd per
as well as | apply it in the classroom to encourage the students taesiogs rather

t han ask tdcem €@rSdt udent

Al used it to think of the st-cenmtapskids® | ssue
AGive the students different topics or que
operrended questiorsr i nvestigation about thingso

T Al wused it to open the discussion, share i

423Preser vi c e PresentcChitieal thiriking skills During the Lesson Ran.

To support this research purposesdifferent aspectsand to understand how the gmervice
teachers present critical thinking skills during the lesson plan. This study included six lesson
plans analyzed for the peervice teachers with different academic years in university, in both
primary and midle schools.Table 8 bela/, shows the lesson plamalysis (se&ppendix5 and

Appendix6) and wagresented duringthepeeer vi ces teachersd cl assr o

Lesson plan elements Data Analysis

Lesson plan Objectives - Consistof 1-2 Clear objectives
Appropriate for student g
Brief and enjoyable

Attracts students' attention
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Lessonplan Introduction and
Activities

Introduce the instruction

- Asking different challenging critical thinking
guestions.

- Division of students into groups

- Monitoring the students during their work.

- Encouragement of the students in problem solving

- Linking between real life and class room
environment

- Introducing main concepts related to the lesson plan

- Integrating the technology during the lesson plan

- Supporting the students with activity tools

Lesson plan Materials

- Simulate the lesson plan

- Simple materials

- Develop critical thinking skills
- Make students more curious

Lesson plan Evaluation

the teachers evaluate the students through different way|
such as

-Discussion betweerthe teacher andstudents.

-opentended questions

-Home work.

-Project.

-Writing summary.

-Asking studentsd about the
-Discussngt he experi mentsd resu

Lesson plan Closure

Most of the teacher close the lesson play:

-Present the main |l esson p
-Re-cap the lesson plan objectives.

M ost study plans were lacking-losures due to lack of time

Preservice Teacher
Reflection

Most study plans were lackingreflection due to lack of time
aswell as most of them dependedn the evaluationsat the
end of eachlesson plan.

Table 6: Lesson plan analysis

4.3 Summary of Results

The information obtained from the previous tables concludes that the relationship beteeen

service teachers' teaching critical thinking skillging classroom areterrelatedvi t h

student

learning critical thinking skillsThe questionnaire was clearly answered bygemwice science

teacherghat the ways of teaching critical thinkingotivate the student to develop skills such as
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evaluate their information, explore new ideas, collaborative learning and balance of thinking that
enhance critical thinking skills. The results indicatedt science prservice teachers have the
same level bteaching critical thinking skills and there is no significant difference between

different year studied in the universapd level of teaching in the schools.

Furthermore, lesson plan analysis supports this study and presents howdbevigeeteachrs
present their strategies of teaching critical thinking skills to the students as well as apply it on

students learning in a positive manner.

In the next chapter, | will discuss the results and make recommendation that improve science
pre-service teauaer perception ofcritical thinking of science instruction and lesson planning

UAE schoolsas well as | will discuss the limitations of this study.

QL Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21
mSDmD mDN mA mSA

100
90
80
70
60
5
4
3
2
1

O O o o o o

Figure 2: The meanand standard deviation ofall questions in the questionnaire

Chapter 5: Discussion and Conclusions

Critical thinking skills became a catchphrase to manyspreice and irservice teachers. It

enhances thelassroomculture as well aséips thestudentso develop,acquire new skills and
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concepts in sciencaurricdum. This chapter discusst® findings of this study, conclusion, and

limitations, recommendations for the field and for future researches.
5.1 Discussion

Nowadays the researches are focusing orsprei c e t e ac h er spapercseaeches t vy s |
aboutactivity of preservice teachers as well as payattention taheir level ofcritical thinking.

The basic beliefs about critical thinking are how the teacher interacts and prepares for basic skills
during the classroonfFang, 1996, Putman & Borko, 2009)he purpose of this study was
investigatepres e r v i ¢ e perceptonshoéritical thinkingin science instruction and lesson
planningin UAE6 s chool s, which is implemented thr ol
guantitative methods on science -gservice teachers from different universities. Accordingly,
guestionnaire, interview and lesson plan analyses adgwpted to answer the study quessio

The first question in this study was to investigate the perceptions «fepriee teachers in

critical thinking skills that affect sciencmstruction; the results indicated thgire-service
teachers who answered the questions got high mean inatimirers. The pfservice teachers

have appreimately the same level gferception about the effect of critical thinking skills on
teaching instruction. Many previous studies examined thsmer vi ce teachersdo p
critical thinking skills as wellas agreed with these results. In additiorangn studies have
discussed the importance of the developmaitritical thinking skills and its impact on
education inimportant way and unquestioned goalS¢ an | i | & Radvaryovi |
uni ver si t clansed that thea edicationsstudents do not have a high level of critical
thinking due to the nature of education courses which do not contribute to dev&lapé& o | i | &
Radul o v)iMethodlDof téaching science developed and included several aspettas
investigation, problem solving, scientific experiments, discussion and cooperative learning
methods. As well, the science curriculum that begins at the primary level is important for the
students in the future care®&ahn 2017).

In 2008, Paul and Eldetaimed thain orderto raisethe level of critical thinking, primarily must
raise the level of formulatedquestions ina clear way, raise the level collecting relevant
information, thirk opermindedy, communicate effectively with other people to find different

solution in complex problems and come tocancluson testing the relevant standardlhe
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debate isan important way to engage students in learning science and dealingliffettent
science issues and also may help them to link between daily lives artleattte objectives of

the science curriculunStudents should choose theost important ideas that suit tkebate
motion and define their problems (Iman, 2017). The naense curriculums have adopted a
new approach based on reflective thinking and shbalgromoted by thpre-service teachers
(Gencer, 2008; Kilinc, 2010Toman & Cimer, 2014). Thesciencecurriculum provide the
students with knowledge regarding new consephe collaborative work is essential to develop
critical thinking skills as well as to consider the kinds of classroom and school cultural
(Allamnakhrah, 2013).The successful teachers can involve multitasks per day such as
organization, analysislecision making and verbal instruction (Stangic &Radulvic, 2Qh7his
study, | found that the science gervice teachers are interested in including critical thinking
skills during the science classroom to enhance their science instruction as twethpsove the

level of thinking to their students.

Thepreservice teachersé perception of l earning
Gulf States Allamnakhrah, 2013)Most of the science pigervice teachers considered tha

term ofcritical thinking skills is modern in education system (Stancic & Radulovic, 2017). The
UAE education has undergone a great deal of progress since 2007 through courses and subjects,
including science as well as the m@rvie teachers become more awdbewt the development

of the skills that enhance the educational system. Science curriculum has been traditionally
taught in the pasi t e accehretrer 0 bu't nowadays it has been
inquiry-based and investigating for effectiveatning Kadbey & Dickson, 2014). The new
science curriculum introduced critical thinking skills rather than teaching in traditional way

At eaxdretrer 0. Il n 2017, Stangic and Radnkihgvi ¢ co
skills is related tothree things; individual cognitive abilities, objectives of instructions and
appropriate cognitive program. Other studiesmfirmed that teaching critical thinking skilis
cultivated by teaching model of problesnlving and critical thinking skills (Stady, et al 2003).

To answer the second questidhe pre-service teacher presertritical thinking intheir saence
lesson plans in a clear way but they lackititegration ofcritical thinking skills in an exciting
way. The essential idea ifesson plans to redesign the strategies of teaching and learning

critical thinking skills in a simple way (Paul et al, 198%gience preserviceteaches should
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have importantapproacheghat facilitate the integration of critical thinking skilis science
lesson plans for exampléhe ideal approach to highlighting critical thinking skills in science
classroom, the science pserviceteacherstart to divide the students two groups to discuss
particular subject and usempla s e s s u c Im they sexpréskheir ideds@rockett2016)
They may use the method of reading silence at the end of théesson the teacher asla
guestion about a particular issiimatwill have multiple perspective€hiliberti, 2018) A critical
thinking skill occurs when the students try to make judgments with aresriteria (critical

thinking consortium, 2015).

In a previous study dorfer lesson planning ograde 6and the role of developmerdf critical
thinking it has been concluded that the integration of critical thinking skills have changed the
study plan as well as had a great impact on the development of critical thinking skills upon
students(Poonpipathana et al, 2014)Activities thatenhance critical thinking skills must be
based on student levels, for example, activities that enhance critical thinking skillpairiiey

level, dassificationthe things and set afiles Classification plays amssentiakole in critical
thinking in primary level (Cox, 2017).A middle school level enhances critical thinking skills
through experimental investigation (critical thinking consortium, 20IT8e contents of the
science curriculum have a significant role in enhancing critical thinkinds.sRihere are
examples of some curriculum in several countries designed for two purposes to show a clear
understanding of critical thinking concepts and how to teach critical thinking skills in lesson
plans. Ail Students' ofthinking as well aspoor achievemenin critical thinking skills due to
absence ofistudertcentered learning strategiesScience preservice and irservice teachers are
required to encouragéeir students to build knowledges well as thinking by asking open and
endto-end questions that are relevant to the content, providing opportunities to link past
information with current ones andtioduce challenging activities. Students will be motivated
when the teaching and learning basis of the content are meaningful enowgiet@ dhe goals

such as learning activities based on reflection inquiry and intellectual development

(Kopzhassarova et al,2016).

To answer the third question in this studyp gres er vi c e teachersbé p el
demographic differenceegardingcritical thinking? Cimer et al (2014) found that, training
tends to help science pservice teachers to raise their experience before real education
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environment. Howevethe appropriate training use strategies to develop higiur thinking.

The critical thinking terms is not only deficienh devdoping countries but alsmm most pre
service and in service teachers in UK (Allamnakhrah, 20IBg new generation needs to
increase and improve critical thinking skitls benefit from it in the futuraswell as to allow
pre-service teachen® improve themselves in terms of critical thinking (Akgun& Duruk, 2016).
In another study, it was demonstrated that the lack of development skillsserpiee teachers
was due to the Hservice teachers responsilfte training preservice teacherd i d n 0t hol d
professional teaching qualification in pedagogical backgro&aehér et al, 2007, Ridge, 2010).
The most concern for preervice teachers is the outcome of critical thinkiAfjagnnakhrah,
2013. Irez (2006) found that theetichersn generalshould improve their perceptions of science
curriculumand the role of the teacher willdiéitate planning to develop effectivieaching.l

have noticedhat through my studyhesciencepre-servicein differert years of universities, they
havethe same background regardiegching critical thinking skills in scienogirriculum. Qing

et al (2012) did a study on pservice and in service teachers to test their reflection on critical
thinking skills, the studyavealed that the prgervice teachers have a high mean score of critical
thinking skills reflected than igervice teachers.

Furthermore, the researcher interviewed sciencesgméce teachers regarding their perception

on teaching critical thinking skél to support the study. The findings indicated that the pre
service teachers proved their awareness of the critical thinking term as well as rectigmized
importance of knowledge and thinkiag well as the courage of expressiothie basis for athe

practices and educational activitiéghe results focusedonpseer vi ce t eacher so r
climate that supports the critical thinking skills and creative thinking during the classroom or

damage it.
5.2 Conclusions and Implications

Preserviceteachers today face a rapidly changing world amiréquires them to keep on track
with the changes in basic knowledge and skills in educational life. The basic standards of
teaching and learning science curricultiave changed frormemorization of thedcts to the

21st century development skills such as critical thinking skills, creative skills, media and
technology Urbani et al, 2017).While research exists on each of the Z¥sttury skills in

isolation or inpairs, a scarcity of research exists oa grocess of explicitly facilitating them
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with preservice teachers (Kagle, 2014; Kokotsaki, 2011; McDonald & Kabt4; Thieman,
2008).

This study aimed to provide the evidences of the effect of critical thinking skills on science
instruction, sciencéesson plans and enhance the science curriculum to be more effective in
educational system. A questionnaire, interview and analysis lesson plan were designed for this
study, with 80 preservice teachers participated from differgrgtitution They did thé training

in different private and public schools in UAE. The quantitative method applied in this research

was to find the effect of critical thinking skills through the science instruction of independent
variables, which is the critical thinking skifsom the pres er vi ce t eacher s perc
dependent variables, which is the science instruction anfdrmance of studentduring the

classrom. The conclusion of this study was thatthegprer vi ce t eachersdé per
critical thinking skills effect the science instruction in a significant wayiclv made the
educational process enjoyable for both studentspaederviceteacher as well asstimulated

many other skills such as collaborative learning, creative thinking and problem solving.

The study finds that teaching critical thinking sklilss beeembedded in science curriculum as
well as studentslevel in science education. However, the scieng@aulumis under progress

of developingservice edud#&n system. These findings have overlappath many previous
studies.The education should not only focus on basic skills and knowlbdgeathershould
focus on teaching the critical thinking skilland creative thinking because these skills are
contributory to the selflevelopment for lifeForrester, 2008)Case (2005) found that the critical
thinking skills arethe lens of content in diérent curriculum. Regardinthe levels of critical
thinking in the various disciplies, many researchers fousdynificant differences between
university specialties. The levels of critical thinking skills are importantrfedical, pharmacy
students than their fellow students of science and mathenidtissafa,et al 2017).

The qualitative method used in this study was to explore more about scierservice

t eacher s & Tipeescienee ppteernaca teacherbiave a simple background to apply
critical thinking skills due to educational system not rich vattequate methods, classroom
atmosphere and modern techniques. Accordingly, passive educational styles are adopted and
generally the education is carried out without attaching enough importance on critical thinking

(Bulgurcuoglu, 2016)Many studies havelaimed that usingpecific strategies to enhance the
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critical thinking skills in science instructions such as problem solvitegling with new
information anddata, seHearning, link between variables and high communication skills
(Mustafa, et al 201750me skills and abilities of critical thinking cannot be improveahisence

of clear instructionsin the other hand, they must recognize the important role esgrxece and
in-service teacherg their relationship within the clagsom to enhance imptant skills in
science curriculumAbramiet al. 2008; Case 2005; Facione 1990; Halpern 1998; Paul 1992).

In general, éaching a conteriased curriculum that cannot help studetatsdevelop their
thinking, draw conclusions, think flexibly, creativelgnd make decisionsThe preservice
teachers believe that mg various activities rags critical thinkingskills as well as therare
studies in Italythat have concluded that there are no specific studies on critical thinking skills
(Massa, 2014)Noneteless, critical thinking skills contribute to understanding the science
curriculum as well as prepare the students to be more aware in other skills such as problem
solving and decision making (Forawi, 2016). Sciencespreice teachers found that teachin

and learning through guided scientific knowledge and agreted question contribute to develop
critical thinking skills (Misbah, 2015). Gunn et al (2014) argdedind a way to understand the
implementationof the concepts of critical thinkingkills a well asconsider thatraining and
encouragement of th&eacherson continuous basis toedelop science instruction. The term
critical thinking is considered as a cognitive, process and habit. In addition, to learn science in
effectiveness way depends onplementation of critical thinking process (Mokhtar &Halim,
2015).

5.3 Limitations

The preservice science teachers in this study have general comteptscritical thinking skills
as it was presented from the small sample ofspreice science teachers from differarstitutes
in short ti me. d¢hoolsdepaneandhke covetadfetbe stiehdeodntestwith
knowledge anamemorization. hereforethe science curriculum lackssic modern skills such
as critical thinkingskills. Research irield of educatiomeeds many tools to gather information
accurately However,the importance ofelaching science effectively is dependantteaching
different skills such as critical thinkingkills. Furthermore,dr a reliable and extensive study,

emphasis should be placed on the important factors that support tseryioe teacher in
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teaching critical thinking skillalso how the student is moretige duringthe scienceclassroom.
Moreover, use of important toolssuch asinterview periodically with pre-service teacherto
continuously consider the overall level of their teaching in critical thinking skills in science

curriculum.

Analyzingthe data inthis study showed that science gmervice teachers different years in
university havehe same level gberception aboutritical thinking skills One of thdimitations

was the research&rho wasindividually searchingabout thespecific catgory of sample in this
studyas well as iwas difficult for the researcher to reach alkofencepre-service teachers due

to lack of time and thg werespreadin different schools and areas that were distant from each
other to do their training.

5.4Recommendation for the Field

The preservice teachers can acquire teaching critical thinking skills through modern education.
However, the universities should aim to raise the development of knowledge and new
information in order to encourage critical tkiimg skills. Based on many previous researches, the
development of critical thinking develops with effect of different aspects such as curriculum,
preservice and is er vi ce teachersd program tStawic &i ng
Radulovic, 2017)According to the Forawi (2016), the pservice teachers should be trained to
teach critical thinking skills. The science curriculum consist form different conceptions as well
as preparing the science curriculum need to consider the goals, contentssnaethodaterials

that will lead toparticularpurpose. Thereforentegrating critical thinkingskills and different
approach into the courses in university for -peevice teachers will improve the science
curriculum in the future. The curriculre thereflection of educationandthe reflection of the
impact of thegoalswill be appear orteaches and the studeat (Stancic & Radulovic, 2017).
Whenever lie instructions are clear and directed in retdine sudents' perceptions of critical
thinking skills will increase Forawi, 2016).
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The lesson plan is one of the most essential educational goaleféiried to ashe development

of a set of ideas that have a significant impact on the student in the classroom and the teacher
must learn to be an actuautline of the lessoplan (Mccrea, 2015)The teachers should follow
systematic lesson plans that enhance critical thinking skdlghat the student developisis

aspect. Whenever the teacher is aware of the importance of the lessdhepktnders will be

more enjoyable during tHesson plan. It is critical fahe teacheto note the important standards

that will meet the lesson plafTenkel, 2018). Although critical thinking skills are important

skills, they remain somewhat ambiguous in filedd of pedagogy(Forawi, 2016). The pre

service and irservice science teachesbould put efforts to teach critical thinking skills to the

students.

5.5 Recommendations for Further Research

This study investigatel pres er vi c e pereeptions efrcrgidal thinking in science

instruction and lesson planningp UAEO school s. Further researc
investigating other prservice teachers in different universities to expand the perception of
critical thinking in science curriculum and $esm plan. Moreover, a research to find the- pre

ser vi ce pdrcepiandofecritisab thinking in other fields such mathematics curriculum

should be done.

Other studies should examine how to facilitate the teaching of critical thinking skills inescienc

and irtegrate it into lessoplars. In addition, other researches to find éipgropriate activities to

develop critical thinking skills in scienceurriculum. It is recommended to consider the
international thinking level tests suchthg California dtical thinking skills test (CCTST) and

the critical thinking assessment test (CATp apply it i n UAE® educat.i
studies.The aim of thesenternationalkestsis to determine the levelofh e st udeands 6 t hi
to clarify proposals and solutions for the future development of the studém field of critical

thinking. More studies, IJAEG s c i e n c e perodiacally tocwork onmdevelopingl

century skills to create new thinker generation whom will serve the coamtmell as more new

plans that will integrate the pservice and in service science teachers in courses in methods of

teaching skills critical thinking in science curriculum.
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The decisions available to the Committee are defined as follows:

“Favourable with standard conditions” means that the study has ethical approval to
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Appendix3: ThePres er vi ce Science Teachersbo

Questionnaire

i

Pre-service Teachers’ Perceptions of Critical Thinking of Science Instruction
and Lesson Planning in UAE’ Schools

el ey Al ga A AALAaY yuylaal) (B Lead) G iS¢ g las (pdll Gumalad) CdUal) & ) g
LAt al) Adadl) g s e} Luaad) 8 o glall (g A0 B 20N psdnl) Ol

My name is Omelkhair Hachlaf and I am a Master student in British
University, Science Education College. I am conducting this study to
understand pre-service teachers’ perceptions of critical thinking of science
instruction and lesson planning in UAE schools.

This questionnaire is going to ask you about important points in your
practices, which might support the learning strategies, and students’ learning
in science classes. All information that you provide will be confidential and
anonymous. There is minimal risk in participating in this study since all data
collected will be anonymous.

Your participation in this study is voluntary and you can withdraw any time
from the study. For more information, please contact me at this number
0509518536 or email: ahlam 1990@live.com

L) 138 | astal) amd Ayl LG bualal) Ul pudads g8 cidlda i) al Adual) 1
?‘ghﬂwdé.\lubhy‘ﬁ‘g.igéw\w$JM\@QAnJ\uﬂJM\wJMw£\uAMN\HM
wu,‘)ugawiw\?pég?ﬁl‘wgbu@a\yi@g&ﬁmﬁiﬂim\wywﬁ
JLL}A-“Q-AL’A-“-\&(—“-IA_"M'“J‘MWJMWUMWE‘H‘HM‘,M‘&AA Sl

; ﬂxmujﬁuL@aﬂygal\uw’@aau‘JMbﬂ\b.ﬂgﬁﬁjﬂuﬂ\

iSay ¢ dlll ) ABLEYL Al oda b SIS i o (3 sls A s Aaial) oda B olis Lo

0509518536 (é‘)l\ RV ulﬁ Q’JM‘ ¢ Sl glnall (fpa A Sl Mb.\.ﬂ e l—\ﬁJ ‘5‘ gﬂ lad
ahlam_1990@live.com . Jaf & ol

-—---—--I agree to participate in the study voluntarily.
Thank you for your participation.

Omelkahir Hachlaf

Ques



Gender - Female -Male
S S il
Years of University -Second Year -Third Year -Fourth Year
Aoyl A /AN L 7 408 L 4yl 450
Grade Level you will teach -Elementary school - Middle school
g ae) /i) s 453 985 L g/ L 55y iaB L A 4 )
Have you taken a critical thinking course before? - Yes - No :
Y axd ?a,p_nla_l\&ujéd)\&wﬂigé éﬂ‘)ﬂﬁ$aﬁw‘)‘9§/d’m&£idh
Questions Strongly Idon’t Strongly

Disagree | Disagree know Agree Agree
Bady gllgiy | @Iy pleiy Gadlgl | Bads gl

Critical thinking focuses on investigation

Gl e Sy a8l jusinl)

Critical thinking encourages open-ended questions

A gudal) Aia) o iy gaRil) sl

Critical thinking makes classroom environment

attractive for learning
Wl i) D) i) Jrag o83 i)

Criticalthinking generates curiosity between the
students

OUall s J guadll .\.‘J;aéﬂ‘Jmi

Critical thinking gives importance to discussion,
debate and discourse '

géé\uu <kl C,:\,\Lﬂwag&ig&g (a8l sl
Ciwall

Critical thinking prepares the students to
communicate with real world problem solving

Afal) allal) pa aglSliia dga) gal Ol Ligy o83 yusdnl)

Critical thinking allows the students to make
connections and see relationships

G ClBal) Aol g Jual g3l cOUall raney (g 83Y i)
slad)

Critical thinking allows for quiet reflection
T pa g gl g pulSad) (Jany g8 psdl)

Critical thinking makes the students predict events
Gufaadl cpaulatia Ul Jad o83 il
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AulEToual)
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10

Critical thinking allows ail students to involve in
learning

B 1 5Sobdn O astesll (8 s Jadial) Ul Jaay o831 puSE)
alail] g aslail)

11

Critical thinking helps the students to develop

standards to make informed judgments

sLadl) o agasa g agagd okt cithl) o by (g3 uSinl)
> Oa

12

Critical thinking helps the students’ value different
ways of working.
Jaall anils gl | o calldal) alay (ga830 sy

13

Critical thinking gives opportunities to explore
ideas, keep options open and imagine what might
be.

Basia S LY o (g o3 i

14

Critical thinking develops a balance of thinking
Ciihall pusdnl) gl A1) pasdnl)

15

Critical thinking makes the students more creative
el St ol Jaay (o283l il

16

Critical thinking makes the students analyze the
information

S gl 3y U Jun ) il

17

Critical thinking makes the students evaluate the
information
Sia gleall o gaily cUal) Jaay (ga83l i)

Critical thinking makes the students look for
evidence
H-‘ll_;iu’d.ﬂ‘.lm‘@ lﬁ%g‘&,ﬂ“‘&ﬁgﬂiﬂﬂi

19

Critical thinking makes students take Decision in
different situations :

i) gal) (A Auilgsll Gl RN ¢ 9380 Bl Jaag (gaR1 it
P 7

20

Critical thinking makes the students more checking
with new information

e gl b o piiay O s (g S il

21
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Appendix4: The Pre-Service ScienceTe a ¢ h letergisdv Questions

Interview
- In your own words explain what critical thinking means?

ToaBil) aSETY ey 13la Wi 7 ), S A e
¢ 12 T,

- Why do students need to develop critical thinking skills?
9¢Mipﬁ@}ﬁ@§M\€u§u,@bdﬁo{

-How do you personally use critical thinking skills in daily life,
tutoring, and school?

4 oal) ilia (B od S JSEy (o8N SET) andtS CdS
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Appendix 5: Lesson Plan Analysis Protocol

Lesson

Plan Analvéis Protocol

Subject:

Level/Class:

Lesson Title:

Lesson plan Number:

Lesson plan Analysis/ Data analysis

Lesson plan Introduction

Lesson plan Objectives and
Activities

Lesson plan Materials

Lesson plan Closure

-

Lesson plan Evaluation

Pre-service Teachers’ and Students’
Reflection




Appendix6: Lesson plans

Lesson Plan : The Sun

leachon Dina Bahhur
Name:
Grade: Grade 3
Subject: Science
Topic: The Sun ' ‘
Gontants The sun is a star. The sun is the closest star to our planet and the largest,
i hottest, and brightest object in the solar system.
Goals: 1 Vlew the sun without lookmg at it. 2. Learn the 1mportance of the sun. J
1. Safe "Sun" Glasses expenment Although the sun may be a fun sub]ect to
experiment with, it may also be very dangerous. No one should ever look
Objectives: directly at the sun, doing so may cause damagae to eye sight. We are going to
use our Safe "sun” glasses experiment to view the sun but not actually look
directly at it.
Materials: Cardboard, Whrte Paper Pen Smssors Tape Bmoculars Stool or Ladder

lntroductlon

Vlewmg the sun w1thout lookmg dlrectly at the sun.

| Place the binoculars' eyepieces on the cardboard and draw around them. Cut
out the circles you have drawn to make two holes in the cardboard. 2. Push the
binoculars' eyepieces through the holes in the cardboard. Tape the board in
place, if needed. 3. Cover one of the large lenses(at the opposite end of the
binoculars) with a peice of cardboard and tape it in place. 4. Go outside. Tape a
sheet of white paper on a wall that is receiving plenty of sunlight. This paper is
your viewing screen. 5. Stand about 3 feet away from the white paper screen.
Hold the binoculars so sunlight shines through the one exposed large lens. Tilt
and turn the binoculars until you see sunlight on your screen. You may need to
reposition your screen if the sunlight shows up on another part of the wall. 6.
Set the binoculars on a stool or a ladder once you get them in position. Closely
observe the Sun's image on the white paper screen. 7. Place a piece of paper on

Explain that the sun mainly centains hydrogen gas. Atoms(tiny particles) of
hydrogen at the Sun's core may reach temperatures of up to 27 million degrees
Fahrenheit. The higher the temperature, the more quickly atoms move. Fast-
moving hydrogen atoms constantly crash into each other and form another gas
known as helium. When this happens, energy is released. This energy warms the

After experiment is completed, we will have a classroom discussion and
elaborate on what they saw and whether they saw any sunspots.

Practice:
-
your screen and draw what you see.

Closure:
|
§ Sun and causes it to shine.,
e
| Evaluation:
| Teacher
| Reflections:
1

what do you think they were?

1. How do the bmoculars allow you to view the Sun safely? 2. Why do you think
it is dangerous to look directly at the sun? 3. If you saw dark spots on the screen,
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Water Cycle Lesson Plan

Ain
To learn about the life cycle of water, in particular, the important processes of evaporation,
transpiration, condensation, precipitation and collection.

Time requirements

Approximately 60 minutes with an overnight element

- Interactive water resource
- Whitebhoard or projector
Activity 1

- Two pieces of cloth (exactly the same)
- Water

- Air tight plastic bag

- Plate

Activity 2

- Glass jar

- Plate

Ice cubes

- Very hot water

Learning objectives
To learn about the water cycle through discussion and drawing and to investigate elements of the
water cycle through relevant experiments.
Curriculum Strands
SESE, Science — Energy and forces, materials
SESE, Science and Geography — Natural environments and environmental awareness and care
. English — Oral language and reading
Maths — Numbers, measures and early mathematics
Skills
Questioning, observing, predicting, discussing, investigating, counting and analysing
Links to Green-Schoals
Step 2 Environmental Review — Investigating the life cycle of water
Step 3 Action Plan — Experiments to help understand the life cycle of water
Step 6 Informing and Involving — Posters on the water cycle, put on display on the Green-Schools
notice board, inform the school and parents what the students are learning about water

Water cycle, evaporation, excess, airtight, molecules, condensation, water droplets, solid, liquid and
gas
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Guided Practice/Interactive Modeling (s min i tes)

¢ Hand out the Water Cycle Diagram worksheet
¢ Tell your students to sit in a circle with the diagram on the floor in front of them.

¢ Tell your students to put their finger on the picture in the diagram that matches the words you
call out.

¢ Call out the following words: water, sun, evaporation, condensation, cloud, rain, precipitation,
water, collection, condensation, rain, cloud.

* Repeat these words until you are confident that your students know their vocabulary.

Independent Working Time (16 minutes)

¢ Hand out the second page of the worksheet.
¢ Explain and model how to cut out the labels and glue them to the diagram.
¢ Instruct your students to raise their hand as them finish the assignment.

¢ Go to each student as they finish and ask them to point to and describe the parts of the water
cycle on their diagram.

Differentiation
¢ Enrichment: Advanced students may label their diagram by writing the words instead of cutting
and pasting them on. Students may also use the First Grade Water Cycle Diagram worksheet.

¢ Support: Some students may need extra time to complete the assignment as well as visual and
verbal clues to help them finish the diagram.
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Lessc P i I
opic Aiome Andrelsmanie esson 3 (Properties of metals and
Number non-metals)
Class 8.2 philiy Medium
Range
Standards ECM

Lesson Objectives

All must describe the appearance of metals and non-metals (L4)

Most should be able to test the conductivity of metals and non-metals
(L5)

Some could test the understand the properties of metals and non-metals
(L6)

Knowledge

Pupils should know that metals and non-metals can be separated based
on their properties

Understanding

Pupils should understand the properties of metals and non metals

Skills

Pupils should be able to test the electrical conductivity of metals and non-
metals

Worksheets

Practical Resources

Homework

Properties sheet
Metals sheet (homework)

Samples of metals and non-
metals

Complete metals sheet

Battery

Lamps

Leads

Switch
Crocodile clips

Time Teacher Input Pupil Input
5(0.00 —0.05) | Settle the class and take attendance Pupils get out their equipment and
complete task as | am taking the

Take attendance attendance

5(0.05—0.10) | Starter Pupils watch Brainiac video
Introduce the objectives Pupils read through objectives

5(0.10-0.15) | Tell the pupils that we are going to Pupils listen
look at the difference between ¥
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Lesson Plan: All Around the Body

Teacher

Name: Rebecca Casaus

Grade: Grade 4

Subject:  Science

-

Topic: Systems of the Body: Circulatory, Nervous, Digestive and Respiratory
{ Circulatory, Nervous, Digestive and Respiratory System stomach lungs brain heart trachea
Content: s i 2 ; 2
capillary skin intestine esophagus spinal cord arteries nose
5 Students will know the parts of the body that make up each of the 4 body systems. Students will -
Goals: ; o s
know what each system's function is within the body.
Obisctives: Students will be able to create a life sized, internal diagram of the 4 body systems. Students will
! i be able to write about each system: which body parts make up the system and their function.
i
Internet, encyclopedias and library books, Large chart paper, markers, construction
Materials: paper,scissors, glue, pictures of the body parts, The Magic School Bus Inside the Human Body,
worksheets: Systems of the Body and All Around the Body, Research Page
N A.l will read aloud to the students, The Magic School Bus Inside the Body. Brainstorm with the
Introduction:

class to try to name as many organs in the body as possible.

Development:

A. We will discuss the sequence as we read. B. | will model how to do an interview.

Practice:

B.Students will be placed in cooperative groups of 3-4. Two students will research, one will
write and the other will be on the interview panel. Students will complete the Research Page.

Accommodations:

Students will learn the basic vocabulary associated with their body system.

Checking For
Understanding:

Each student will: complete sequence sheet, produce a written summary comming from the
interview process. Each team/group will create a lifesized, internal diagram of the 4 body
systems. Students will be able to write a paragraph about each system:which body parts make up |
the syatem and their function.

Closure:

Each group will present their life sized diagram of the body and their systems. |
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S@ng the Invisible |

Introduction

Carbon dioxide is an odorless, colorless gas. In this demonstration, place several lit candles on
ramp, create some invisible CO, gas in a beaker, and then “pour” the CO, down the ramp.
Students will observe the presense of the gas as successive candles are extinguished.

Concepts

* Buoyancy ° (qas density

Materials (for each demonstration)

Baking soda, NaHCO;, 10 g ' Matches

Balance, 0.1-g precision Ramp, clear plastic, 30 inches

Beaker, 600-mL Ring stand

Buret clamp Tea candles, S )
Clay, modeling Vinegar, CH,CO,H, 100-mL

Graduated cylinder, 100-mL Weighing dish

Safety Precautions
Vinegar may be irritating to skin and eyes. Wear chemical splash goggles whenever working with chensicals, “heat or glassware.
Please consult current Safety Data Sheets for additional safety, bandling and disposal information.

Procedure

Attach a buret clamp to the ring stand. Place the clamp about seven inches above the base. Rotate the clamp so that it
faces away from the ring stand base (see Figure 1).

Equally space and attach the five tea candles to the ramp with modeling clay, so that the candles are angled up from the
surface of thesramp.

3. Place the top of the ramp on the buret clamp and the bottom of the ramp on the bench top. Secure the bottom in place
with a piece of modeling clay (see Figure 2).
4. Adjust the position of the tea candles so that they are parallel to the bench top.
5. Mass 10 grams of baking soda and transfer the baking soda 1o the
600-ml. beaker.
6. Measure out 100 ml. of vinegar in a graduated cylinder.
7. Light the five tea candles.
8. Bring the 600-ml. beaker up to the .
edge of the ramp, tilt the beaker 45 Buretelamp
degrees, and then slowly add the /
vinegar to the beaker. Make sure C= E@:ﬁ:‘
the foam does not_pour over the .
edge of the beaker and down the
['2\“1P.
9. Watch the candle flames go out
one by one as the carbon dioxide
“pours” down the ramp!
e \
Figure 1. Figure 2.
007 Eline Sobneifie Tae A Rivhes Racoeend Publication No. 11179
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-ing the Invisible wnrinued

Disposal

The reaction solution may be disposed of according to Flinn Suggested Disposal Method #26b. Please consult your current [linn
Scientific Catalog/Reference Manual for general guidelines and specific procedures governing the disposal of laboratory wastes.

Tips
e Practice the demonstration until you are comfortable producing the correct amount of carbon dioxide when adding the

vinegar to the beaker. Pick a demonstration area that is free from drafts and air currents.

o A variation of the demonstration uses an aquarium tank. Use blocks to place the candles at different heights. Place the
beaker with baking soda in the bottom of the aquarium. Slowly add the vinegar to the beaker. The CO, will displace the
air, extinguishing the candles from the bottom tor the top.

Discussion

Carbon dioxide is more dense than air—the density of CO), is 1.80 kg/m? at STP, while that of air is 1.29 kg/m?*. When vinegar

is added to the baking soda, carbon dioxide gas is generated.

CH,CO,H(aq) + NaHCO,(s) — CO,(g) + NaCH,CO,(aq) + H,O() Equation 1
Vinegar Baking soda Carbon Sodivm Water
dioxide acetate

As the amount of CO, increases, it flows over the lip of the beaker and down the ramp. The candles are extinguished one by
onc as the column of CO, flows over them. ~

NGSS Alignment

This laboratory activity relates to the following Next Generation Science Standards (2013):

Disciplinary Core Ideas: Middle School Science and Engineering Practices  Crosscutting Concepts
MS-PS1 Matter and Its Interactions Developing and using models Cause and cffect
PSI.A: Seructure and Properties of Matter Constructing explanations and designing Stability and change
Disciplinary Core Ideas: High School solutions

HS-PS1 Matrer and Tts Interactions
PSI.A: Structure and Properties of Matter

Acknowledgment

Special thanks to Jesse Bernstein, Miami Country Day School, Miami, FL, for'sharing this demonstration with Flinn Scientific.

The Seeing the Invisible is available as a Chemical Demonstration Kit from Flinn
Scientific, Inc. '

»

Catalog No. i Description
AP7040 ‘ Seeing the Invisible—Chemical Demonstration Kit

Consult your Flrmn S¢ jentific Catalog/Reference Manual for current prices.

) @017 Klix e e AN Didaee Racomed
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Lesson Plan Seeing the Cell as a System (Grade 8)

Estimated Time: 4-5 class periods.

Central Benchmarks

Within the cell are specialized parts for the transport of materials, energy capture and release,
protein building, waste disposal, information feedback, and even movement. In addition to these
basic cellular functions common to all cells, most cells in multicellular organisms perform some
special functions that others do not.

11A Systems (9-12)#1

A system usually has some properties that are different from those of its parts, but appear because

of the interaction of those parts.
Objective

Students will be able to explain how the components of a cell operate as a system.

Advance Preparation
Students should have had many experiences using the microscope to observe different kinds of

cells. They should know that the processes necessary for life take place within each cell.

List of Materials

For the cfass:

Bicycle

TRANSPARENCIES:

The Bicycle as a System

Questions to Ask About Systems

Paramecium

For each group of four students:

An item which may be considered a system, such as the classroom aquarium, the classroom
pencil sharpener, a clock or watch, a plant, a student’s notebook, a balance, a mechanical toy,
a model of the human eye, a hot plate, a flashlight, etc.

A microscope and slide-making equipment (deep well slides may be desirable)
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Culture of paramecia
Prepared slides of human body cells

For each student:

HANDOUT:

The Bicycle as a System

Questions to Ask About Systems

Paramecium

Itis important throughout this lesson that students focus on functions of parts of systems rather
than on names of parts of systems. Students will need to name such cell parts as nucleus and cell
membrane. However, it is not necessary for students to memorize the names of many cell
organelles. For example, rather than learn the name endoplasmic reticulum, students should know

that there are paths through a cell by which materials move.

Motivation

Presenter: You have all heard the terms ecosystem, school system, sound system, solar system,
and other kinds of systems. Let’s explore today what we mean when we say something is a system.
Have students work in pairs to develop a definition of “system.” Have several responses shared.
Focus on a definition that suggests that a system is something made of parts in which the parts

interaet.

2. Examples of systems.

Have students work in pairs to brainstorm a list of at least ten systems. Each pair should then
share its list with another group. Have each group confirm that they agree that the items listed can
be considered as systems.

3. Analyiing a system.

Organize the class into small groups of three or four students. Give or assign to each group an

item that can be considered a system (see the List of Materials).

Show the TRANSPARENCY and distribute the HANDOUT: Questions to Ask About Systems.

Have students work in their groups to answer the questions. Answers will vary according to the
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