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ABSTRACT

Today critical thinking (CT) is the cornerstone lifjher educationTraditional teaching techniques, which
promote mostly memorization, do not help nursingdents think critically and solve problems in tHanical setting.
The traditional nursing care plan needs to be oglavith evidenced-based methods of improvingaaiitihinking skills
of nursing studentsThe aim of this study was, to evaluate the eftdctoncept mapping, on critical thinking skills of
baccalaureate nursing students. A quazi-experirheatdrol group study with a pretest and posttesigh was used on a
convenient sample of 60 students in a selected ibuiBaculty in Cairo-Egypt. Two tools were usedtims study:
self-administered questionnaire and pre-post te€atifornia Critical Thinking Skills Test (CCTST)nodified Arabic
versionwere used. A pre-test was given to the two grotpsletermine the baseline category of critical kiig skills.
Post-test was given to the two groups at the enth@fstudy after introducing intervention (concepdpping) to the
experimental group. The study results revealedyhlyistatistical significant difference, in the f@st- post-test CT mean
scores in the experimental group, with t value 5186 at P value =0.000 and the overall mean atitltinking post-test
score was statistically significant, between the tyoups with t value of 6.571 at P value of 0.00@an be concluded
that, students who were taught with concept mappimgwved an increase in their CT scores, than thoskee control
group and thus, supported the study hypothesessimdustudents require effective CT skillg, order to make sound
knowledge-based assessment and treatment choideg gatient care, so the researcher recommend#tefustudies to
examine the potential for concept mapping to bghain pre-requisite courses, as a way to begimieg to critically

think prior to their entry into the program.

KEYWORDS: Critical Thinking- Critical Thinking in Nursing- Maningful Learning- Active Learning Strategies and
Concept Mapping

INTRODUCTION

Nurses are expected to perform competently with&irtscope of practice, in a wide range of situetjofrom
assessing patients with co-morbidities to handlifgand death scenarios. Their ability to thinktically and problem
solving is the basis of what enables them, to marmhiflerent situations and provide optimal patieate. As the scope of
practice for nurses continues to evolve and exptnuse who employ critical thinking (CT), will béle to progress and
meet the healthcare needs of complex and acutghatients, opposed to nurses who apply memorigaifoinformation

and protocols to inform their nursing practice (Rarko, 2016).
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Critical thinking is a complex cognitive processadly defined as the use of purposeful, insightfdgment that
involves the development and effective utilizatiwihmultiple dimensions of cognition to interprehadyze a situation,
arrive at and act on an appropriate conclusionabutien. Thus, CT involves higher-order reasoningl a&valuation
(Kaddoura, Van-Dyke, &Yang, 2016). Critical thingirskills allow nurses to comprehend and apply tkcal content,
actively analyze pathophysiology, anatomy, the aliseprocess, and guide them in creating and agpb@propriate

nursing interventions and care plans (Romanko, 016

Facilitating CT remains a challenge, faced by buattse educators and student nurses. The challengeyfthem
however is the gap that exists between knowing Gficepts and being able to consistently apply titeeakthinking
process to real-clinical situations. Also, nursacadors often do not understand the concepts inhareCT and therefore
continue to practice traditional teaching strategisuch as lectures and requiring students to meenori
(Dwyer, Boswell, & Elliott, 2015& Grieco, 2016).

There are numerous teaching strategies that &eiliCT, especially in relation to knowledge trandfem
didactic courses to clinical settings (Brudvig [@isk Dutta & Rane, 2013). Concept mapping (CM) is ohthe most
effective teaching strategies whose effect on dgiry and promoting CT, has frequently been ingastid and
confirmed. Concept mapping is a schematic devigeesenting a set of concepts embedded in a frankewbr
propositions, in other words, it is a diagram thahows multiple relationships among concepts
(GerdemanLux & Jacko, 2013 & Ghojazadeh, Aghaei, NaghavirvBal, Piri, Hazrati & Azami-Aghdash, 2014).

Research has demonstrated that, both students carmhters find CM to be useful in visualizing contsgp
integrating them into the nursing process, linkthgory and practice, and improving CT abilitiesniarsing students.
Whether in a clinical setting or classroom, CM haen established as a useful learning and teaohétigod for students,
to develop their CT abilities (Romanko, 2016). ®iere, the current study will be conducted with & of evaluating

the effect of concept mapping, on critical thinksiglls of baccalaureate nursing students.
SIGNIFICANCE OF THE STUDY

Critical thinking (CT) is currently a highly valueeducational outcome, throughout the educationattspm,
especially in relation to higher and professiorla@tion. Nursing education worldwide is also erolmg the construct of
critical thinking, as a desirable educational ooteoand realizes the importance of eliciting thedemtce of critical
thinking, in nurse's reasoning process (Papathamakileisiaris, Fradelos, Kakou & Kourkouta, 20¥haddoura, Van-
Dyke& Yang, 2016).

Several Professional and regulatory bodies in ngreiducation have required CT, to be central taaiking
curricula. For example, the National League ford¢grincluded CT as a specific criterion in the editation of academic
programs. For its part, the Joint Commission focr&ditation for Healthcare Organizations includédainong its norms,
as a key skill of great significance in nursing emtion and in professional practice (Pérez et @1,42. The American
Nurse Association (ANA) also emphasizes that thrsesl CTS should be measured, as a criterion fadfatang outcomes
of nurse education programs (ANA, 2015). MoreoVére National Academic Reference Standards, (NARSSiders CT

as one of the main attributes of the graduatesioidlor degree in nursing science in Egypt (NARB9).
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Critical thinking skills are very important in thursing field because they are what nurses useidatize and
make key decisions that can save lives. Criticalkihg skills of nurses can really mean the diffexe between someone
living or dying. Nevertheless, nearly two-thirdstbé current nursing graduates worldwide are unabMdinically reason
at the most basic level to recognize a worsenirangé in patient status. This is commonly calledfa to rescue” and
happens when the nurse does not recognize treatlgafiect a deteriorating status change untikitdo late and an

adverse outcome or patient death results (Risci@fr&nnel, 2013).

Although, traditional methods of education can ket nursing students a certain amount of infoionatelated
to many specialties, they do not equip them with tibols that improve graduate nurses’ CT. Thereibig vital that,
educators should learn how to foster the developmieeritical thinking capacities in students arawnnurses so they can
incorporate this skill into their practice resufiin better patient care. The nursing educatorsildhmspire from the
academic and clinical environment the use of variaud appropriate teaching strategies that endaderss in the higher
order of thinking, and help students' success (Réma2016 & Farrag, 2017).

Concept mapping is among the academic teachintggies that have proven to be useful, in the dewveént of
active learning, utilizing application and analysesed CTS. Concept mapping facilitate examining #xisting
knowledge and thought processes of nursing studentsisually arranging concepts hierarchically adentifying their
relationships, while ensuring appropriate patieareds provided (Smith, 2016). Furthermore, the Acaa Philosophical
Society (APS), incorporated CT into the definitioh CM. This society defines CT as a non-linear psscof self-
regulation and purposive judgment about the factd aoncepts, which also represents the definitibrthe CM

(Jaafarpour, Aazami & Mozafari, 2016).

A vast amount of research has been conducted afi@ativeness of CM, in promoting critical thinkingith
baccalaureate nursing students and nursing studlertse final semesters of their program. Conceppsshould be
implemented, with the sophomore nursing studentsrevithe foundation of CT development is establisiBgdfostering
CT, especially early in the nursing program, théeptial to prepare better qualified nursing gradsas strengthened
(Smith, 2016). Lack of specific previous researelated to the effectiveness of concept mappingomth@more nursing
students’ CT abilities in Egypt, prompted this @@l study. Also, the opportunity to conduct thesearch study could
provide more evidence to the usefulness of CM &itccan be a viable solution for the studentsa¢bieve success in the

course of their nursing education.
Aim of the Study

The aim of the current study was to evaluate ttfecefof concept mapping, on critical thinking skilbf

baccalaureate nursing students.

MATERIALS AND METHODS
Hypotheses

To achieve the aim of this study, two hypothesesevi@mulated:

» H1: There is no significant difference between thempost-test critical thinking (CT) scores of stuiden

theexperimental group after using concept mapping and their meastgst CT scores.
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» H2: There is no significant difference between thempost-test criticalhinking (CT) scores of students in

the control and experimental groups.
Research Design

A Quazi-Experimental Control Group Study, with @fest and posttest design was used to achieventhef dhe

current study.
Sample

A convenience sample of 60 sophomore nursing stadgnale and female), who were 19-20 years old and
enrolled in Medical Surgical Nursing Practicum s®(NUR 202, 4 credit hours ), during thésemester, academic year
2016/2017 of a baccalaureate nursing program ielected faculty were chosen as a study sampleudeat, who was
repeaters, expectorates, and those who were cofrong technical nursing institutes were excludednfr¢the study
sample. Participants were divided randomly into gqual groups, experimental (n=30) and control gsofm= 30). The
two groups were exposed to the traditional instomcof writing the nursing care plan, while the ekmental group was
taught the experimental intervention (Concept MaghpiParticipants had not previously been exposehcept mapping

in their curriculum.
Setting

The study was conducted at a selected Nursing fyagulCairo-Egypt using the classes that are regula

assigned to the sophomore baccalaureate nursidgratu
Tools

Two data collection tools were utilized to collefzta pertinent to the study variables. Tools wergsed by a
panel of five experts in nursing education and edsurgical nursing specialties to establish auntelidity and

modifications of the tools were made based on faekibT he study tools consisted of:
Self- Administered Questionnaire Sheet
It was developed by the researcher after reviewgtaged literature. It is composed of two parts:
« Demographic variables related to study subjecth agc students' age, gender, place of residerxe, et

» Critical thinking related variables such as, tygee-college schools, 1st year college grade pavetrage
(GPA), learning style, the average number of stuglyiours, extracurricular activities (if any)anddsed

elective courses.
California Critical Thinking Skills Test (CCTST), M odified Arabic Version (Farrag, 2006)

California Critical Thinking Skills Test is a valgtandardized test developed, to assess nursidgrgti CT skills
(Facione, 1990). The CCTST Arabic Version coverse"five cognitive skills identified, by the Delplixperts"
representing: Analysis, Inference, Evaluation, Oxshe Reasoning, and Inductive Reasoning (Faciorfea&ione, 1996).
The Arabic version of CCTST was translated and fiexdii by Farrag, 2006.There are two forms of ttst; t& & B which
are composed of different questions, but the santkfficulty and complexity, form A was used in thestest and form B

was used in the posttest. Every form is compose&tbahultiple-choice questions ranging in difficuipd complexity and
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the same time limit for the test, which was 45 rtésu This multiple-choice test is composed of daast in the form of

health-oriented scenarios. Each question has ae&hadi possible answers. The correct answer denadestthe highest
level of CT applied to the scenario, while the imeot answers reflect plausible but non-optimapoeses to the scenario.
Each student receives an overall CT score. Thevastadministered to all participants in both gapthe beginning and

end of the course.
Scoring System

A score of one was given for each correct answerzano for each incorrect or missed answer. Thesbwverall
score was zero and the highest was 25. Scores wtngreted as follow:- Score from 0- >6 was coesid not
manifested, 6- >10 was weak, 10- >14 was modetdte;18 was strong and superior was 285.The higher a student's

score, the better his/her ability to think critigalwithin the discipline of nursing.
Content Validity

Self- Administered questionnaire Sheet was develdpe the researcher, after extensive literaturéeve\and
submitted to a panel of five reviewers and expertsedical surgical nursing and nursing educatiBach one of the
experts on the panel was asked, to examine theuient for content coverage, clarity, wording, mdgormat, and
overall appearance. Modifications of the tool wdome according to panel judgment. Reliability of odified Arabic
version of California Critical Thinking Test (CCTHWwas measured by test- retest (using Pearsoffiacieet correlation

which produced internal consistency estimates ranfyjom 0.68 to 0.80.
Pilot Study

A pilot study was conducted on 10% of total sanvapll the same inclusion and exclusion criteriatf@ purpose
of assessing the feasibility, and applicabilityttoé study, test the adequacy and internal consigtehthe study tools and
to determine any possible problems in the methafcdd approach. The students who were involvecha gilot study

were excluded from the main study sample.
ETHICAL CONSIDERATIONS

A written approval was obtained from the Ethics &&bearch Committee of the Faculty of Nursing. dmied
consent was obtained from each student after enptpithe nature & purpose of the study. Voluntagytigipation,
confidentiality and anonymity were assured. Thelsti's grade would not depend upon participatibe;researcher also
was not the faculty member who issues the gradebdse students.

PROCEDURE

The current study was carried out through the Walthg phases; assessment, planning, implementatioh a

evaluation phase.
Assessment Phase

This phase involved preparation of the study saraptkenvironment (clinical settings where the stislshould
be trained and the teaching learning environmemeassessed). Moreover, extensive literature rewiaw carried out to
explore different aspects of the research area.
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Planning Phase

Through which the study design, sample size, imglusnd exclusion criteria, tools for data colleatiwere
selected and developed. Face and content validitheo study tools were tested by a panel of expertthe field of

medical surgical nursing. Developing a prelimindrgft of the instructional materials was done.
Implementation Phase

This phase consisted of specific dynamic iteratieévities designed to put the concept mapping prtactice
effectively. Those activities included a pilot spudollowed by its related data analysis as welpestest of the students'
critical thinking skills in both the experimentaldacontrol groups and finally implementing the cepicmapping teaching
strategy for the experimental group. The study dan{f0 students) was randomly divided into two éqg@ups
(30 students in each of the experimental and cbgtoups); as well assigning students to the groups randomly done.
The study was conducted over 13 weeks, startingSeptember 2016. In the™iweek, assessments of the socio-
demographic variables of the students were donegusie structured questionnaire. Also, pre-tesstafients' critical
thinking skills in both experimental and contrologps was done using CCTST (form A), before impletaion of

concept mapping.

After that, the two groups were given the tradiéibimstruction of writing the nursing care plan.eTintroduction
of the concept mapping to the experimental group @anducted through two interactive presentatiomes the first two
weeks and every presentation lasted for four hdurshese two presentations, the students in theer@xental group
received sufficient explanation about critical #img (definition, skills and dispositions) and cept mapping

(definition, types, uses, importance and its ajgilia) and its application in nursing education.

The students were trained for application of cohcemmps in a given scenarios previously prepared by
the researcher, and they were encouraged to aski@ueand to be active participants during sessibrough sharing in
different, motivational teaching activities e.golé play, one minute reflection, individualized #&h exercises, brain

storming and think, pair, share technique).

Starting from the "8 week to the Bweek the researcher conducted a meeting with thiests two times per week
(Sunday& Monday) for two hours each time. On thrstfiday the researcher exposed the students tacéwstructed
concept maps on two predetermined medical conditidhis was done with participation and discussibthe students
with the researcher. On the second day the students divided into five groups (six students integecoup), each group
was asked to construct a concept map related tvem glinical scenario from the clinical area anelivkred it to

the researcher.

These maps were discussed with the students bgslearcher and feedback was given to them for msatdns
and more improvement in the subsequent maps. &ftr the students were asked to prepare, desigrdeliver three
concept maps individually over the remaining seweeks, one concept map every two weeks. These pbn@ps were

on real scenarios from the clinical settings.
Evaluation Phase

On the 18 week Post-test was conducted for both the expetaheand control groups by administering

the CCTST (form B). The results of the pre andpbst tests of the two groups were compared to askesffect of using
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concept maps on enhancing the students' critiaakitig skills. After the completion of the studetresearcher started to

explain and apply concept mapping with the corgrolp to achieve the research ethical principl&§af treatment"”.
STATISTICAL ANALYSIS

The Statistical Package for Social Sciences (SR8S24) was used for data analysis. Descriptivisitss for
some data such as gender, age, place of residegtcewere computed using frequencies, percentagesn and standard
deviation. For numerical data such as pre andtessiscores; mean and standard deviation was dgedef2omparison of
the students' pre-test and post-test scores wene dging paired t-test to compare the means "bedok after"

implementation of the concept mapping, and to deitex any significant differences between variables.
RESULTS

Table 1: Frequency and Percentage Distribution of &io-demographic Characteristics of
Nursing Students in the Control and Experimental Goups (n=60)

Control Experimental
Characteristic X2 p
N (%) N (%)
Gender
Male 10(33.30) 12(40) .287 0.592
Female 20(66.70) 18(60)
Age
19 years 24(80) 20(66.70) | 1.364 0.243
20 years 6(20) 10(33.30)
Residence
Urban 10(33.30) 16(53.30)
2.443 0.118
Rural 20(66.70) 14(46.70)
Living Situations
On campus 18(60) 10(33.30)
4.286 | 0.038*
Off campus 12(40) 20(66.70)
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Table 2: Frequency and Percentage Distribution o€ritical Thinking Related Variables among
Nursing Students in the Control and Experimental goups (n=60)

Control 30(100%)
Experimental 30(100%) 0 - -
GPA X? p
A B C+ c D+
Control 4(16%) | 13(52%) | 5(20%) 1(4%) 2(8%)
Experimental | 4(13.3%) | 19(63.3%) | 6(20%) 1(3.3%) 0(0%) |2-784]0.595

30-60 min >1-3 hrs >3-5 hrs > 5hrs
Control 8(29.6%) | 14(51.90%) | 5(18.5%) 0(0%)
Experimental |  7(25%) | 11(39.30%) | 9(32.10%) 1(3.6%) 2.552 | 0.466
Visual Tactile Auditory Kinesthetic | Others
Control 12(40%) - 2(6.6%) - 16(53.4%)
1.468 | 0.832
Experimental | 12(40%) 1(3.3%) - - 17(56.7%)

Table 3: .Critical Thinking Pre-test, Post-test Mea scores among
Students in the Control and Experimental Groups (n80)

Control group Pretest 6.53+1.67 1.065 0.283

Posttest 5.60+2.25

Pretest 5.83+2.30
Experimental group 5.106 0.000*
Posttest | 9.60+2.45

significant<0.05

Table 4: Post-test Critical Thinking Mean Scores ammng Students in the
Control and Experimental Groups (n=60)

Meanz SD

Overall Critical Thinking
Post-test Mean Scores 5.60+2.25 9.60+ 2.45 6.571| .000*

Significant<0.05

A high statistical signifiant differences were faubetween groups, the overall mean critical thigkiost-test score was
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statistically significant, between the two groups6(571, P= 0.000). The mean critical thinking scdifference between

the experimental group and the control group wassdores.
DISCUSSIONS

Table (1), showed that, more than half of studevise females in both the experimental and controlgs.
In Egypt, females constitute the largest numberstoidents in nursing institutions (Mohamed & Mohaméad1l5).
Chi- square" test showed no significant differenbesveen the two groups i.e. subjects were homagenoterms of
gender It is worth mentioning that females comprised 88% of the registered nursing personnel in Egyptenmales
comprised 9.22% (Ministry of Health and Populati2@13).

Study participants ranged in age from 19-20 yeatis a/mean 0f19.26+0.4 years. No significant déferes were
found between the control and experimental groggmnding age. This finding is consistent with Jaedar, Aazami
& Mozafari, (2016), who reported that, the mean aféeheir study participants, was 19 + 1.2 yeard #rere was no
significant difference, for age of the participabetween the study groups. Correspondingly, thidifig is also consistent
with Bekeleski (2015), who found the same findingl aconcluded that, "the participants were adultriees who are
capable of developing critical thinking skills". &itefore, it is possible that, the study samplerdiiladequately reflect a

broad range of ages, to detect a significant diffee between the control and experimental groups.

In relation to place of residence, more than hathe students in the experimental group were fuoban areas,
while more than half of the students in the cony@up were from rural areas, chi-square statisteest did not reveal a
significant difference between the two groups.ddition, almost two thirds of the students in tlkperimental group were
living off campus. While, more than half of the dg¢mts in the control group were living on campus;sgjuare statistical

test revealed a significant difference betweernwtegroups in relation to living situations.

These findings are consistent with Zarifsanaiey,ifin& Saadat (2016), who conducted a study about a
comparison of educational strategies for the adipnsof nursing students' performance and crittb@hking, and reported
that three quarters of the experimental group coetht one quarter of the control group were retspedy living on and
off campus. Previous research has suggested tiggrgts’ living situations while at university campact students both

cognitively and socially (Timmons, 2014).

Critical Thinking Related Variables in the currestidy were, type of precollege schools, grade pometage in
the first year (GPA), number of studying hours gay and learning style (As shown in table 2). Agares to precollege
schools, all students in the study and control gsowere enrolled in Governmental Arabic Schoolsoteefcollege.
These findings come in consistence with the resuldeved by The Ministry of Education, Egypt (2DMhich reported
that the total number of schools in Egypt has ededet7 thousands schools accommodating more thamllié pupils,

of whom 99.1 % are enrolled in Governmental edocatiEgypt National Project, 2014).

In relation to students' GPA, more than half ofistuts in both the experimental and control grouptsaggrade
point average of B in the first- year and chi-sgustatistical test didn't reveal a significant elifnce between the two
groups. These findings come in consistence withk&iebnar (2016), who found in his study about ibesr and
facilitators to successful completion of a baccedate nursing program that, the majority of thesmg students in his

study got grades B in their GPA.Moreoveégrifsanaie, Amini & SaadgP016), in their study aboaebmparing different
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educational strategies, for the acquisition of mgrstudents' performance and critical thinkingrfduhat, there was no

significant difference between the experimental #ixedcontrol groups in terms of GPA.

Regarding the average number of studying hoursdagr among the study subjects, findings showed that
the majority of the students in both the experirabahd control groups were studying an hour to feaa three hours per
day with a mean of 2.5+ 1.76 hr/ddy. the same context, Arum (2014),in his study tcasuee the amount of students'
improvement in critical thinking and writing skillound that there were a 50 percent drop in the barof hours a
student spent studying and preparing for classescammented that with the advent of the Intermhetas not a surprise
that students' studying hours were less than bef®iaformation is available at the click of a m@and students are not

forced to comb through thick encyclopedias andezgoteading materials.

As regards to students' learning style, resultsvsldl that more than half of the students in bothdbntrol and
experimental groups had more than one learning,sayld nearly one third of students in both thearoband experimental
groups had visual learning style. In the same conkdahmoud (2012) in his study about critical #iimg dispositions and
learning styles of baccalaureate nursing studemdsita relation to their achievement found thag thajority of nursing
students preferred visual learning style and contetkthat, this may be due to the nursing studesriding to look at

Power Point presentations and textbook readingmglalassroom sessions.

In relation to results of the pre-test/post-testrff A and B of Modified Arabic version of CCTSTghie (3)
delineated that, there was no statistical diffeecbetween the experimental and control groupselation to the overall
critical thinking pre-test scores. This findingdepported by Maldonado (2014), Kaddoura, Van-Dykégng ( 2016),
Romanko (2016), Yeom (2016), and Aein & Aliakb&017), who reported in their studies that, predestes of CT skills
in the experimental and control groups did notetifivhich indicated that the students’ criticaht#ting skills scores were

similar when the study was started and before giintervention.

The present study findings also, revealed lowahgtores of critical thinking among nursing studen both the
experimental and control groups who were betwed¢mamifested and weak level and very small numbstuments was
in the moderate level of overall critical thinkiagility. These findings were supported by Mostaf&ignolla (2012), who
conducted a study for improving critical thinkin@ mursing students by the implementation of problessed learning
scenarios in Helwan University, Egypt and reported; scores of critical thinking before the intentien and added that,
low scores of critical thinking among their studibgects can certainly be attributed to the eduoatisystem followed in
secondary schools in Egypt. It is mainly a pedacggystem with traditional teacher centered ratiwen student-centered
learning, where the student is mostly a passivipiesg. Such traditional educational systems doempower students to

be self-confident and have maturity in thinking.

In the same line, Tiruneh, Verburgh, & Elen (2Q1d)their systematic review, about the effectivenef critical
thinking instruction in higher education, concludédt, the existing evidence indicates that thellef CT displayed by
most students is inadequate and they argued tlastsroom instruction is mostly inefficient to hedfudents acquire

thinking skills that they could apply to solve inm@mt problems within disciplinary areas and inrgday life.

In respect to the post-test CT mean score val@ectirent study results showed, reduction in thepG3t-test
mean score value in the control group from theiogigvalue. While in the experimental group ther@svan increase from

the original value. To evaluate if there is no #igant difference between the mean post-testaaiitihinking (CT) scores
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of students in the experimental group after usimgcept mapping and their mean pre-test CT scorg} (Hired t test was
used. Results indicated, statistical significamt@st-posttest differences in the critical thinkmgan scores of students in
the experimental group (t= 5.106, P= 0.000). Orotiher hand, there was no statistical significafieéence in the pretest-
post-test critical thinking mean scores in the oargroup (t=1.065, P=0.283).

Furthermore, the researcher used paired t testaluae if there is no significant difference betwahe mean
post-test critical thinking (CT) scores of studeintshe control and experimental groups (H2),(Tahl¢he results showed
that the overall mean critical thinking post-testore was statistically significant between the tgooups as
(t=6.571, P= 0.000). The experimental group wasiig@ntly associated with a growth in CT scorenfrthe initial status,
compared to the control group, the experimentaligroad an average increase of 4.0 points in thetgrof CT score.

Based on that result, for the post-test criticalkiing, H2 was rejected.

These findings come in consistence with MoattasieBnani, Moghaddam, & Mehbodi, (2014), who conédca
study to assess the effects of concept mappingtusheists’ critical thinking. They randomly divided tatal of 32
participants into a control and experimental groapd found a statistically significant differencetlween the two groups

in relation to overall CT post-test mean scores.

Also, Lee et al. (2013) in their longitudinal studg the concept mapping instruction that was preditb the
experimental group during the second semestedhtol group presented findings utilizing the mgsprocess while the
experimental group presented findings with coneegps. Over time the experimental group showed faiginitly higher
critical thinking growth rate than the control gpourhey also added that, concept maps are usefpfamoting more
in-depth, active, and meaningful learning and momgrovement in critical thinking skills may happewver a longer time

frame rather than one semester.

A similar study conducted by Atay and Karabacakl1@Q with 80 freshman and sophomore nursing stgdent
revealed concept mapping improved critical thinkgkgls of students, upon concept map educationianpiementation
over time, when compared to students completing ptans utilizing the column format. In the sanmeJiHuang, Chen,
Yeh, & Chung (2012) in their study, about case issiccombined with or without concept maps, to imera@ritical
thinking in hospital-based nurses reported that, ékRperimental group’s scores on the post-CCTSTe wégnificantly

higher than those of the control group.

In similarity, to the current research study, numosrresearchers have displayed a positive outcanegitical
thinking scores and concluded that concept mappargpromote critical thinking and enable studeatsdnceptualize
treatment strategies in both the classroom andtalipractice settings (Canasi, Amyot & Tira, 20C&rr- Lopez Galal,
Vyas, Patel & Gnesa, 2014., Kalelioglu, Gulbah&£2& Smith, 2016). Moreover, Dawit. Tiruneh, Andargh & Elen
(2014), conducted a systematic review about effentiss of critical thinking instruction in highedueation found that

among 27 studies, sixty percent of the studieslgkignificant CT improvement.

Furthermore, Wahl and Thompson (2013), Moattaalef2014), and Orique& McCarthy (2015), who explbr
the effects of concept mapping in developing CTitgbtand the approach to learning and studying,chaged that concept
mapping is an effective tool for improving studémtsility to think critically. Also, Farrag (201 6onducted a study about
using concept mapping strategy for improving matgmursing students’ achievement and yielded tmes results and

argued that, these results explained by the fattekposure to learning through the traditionathéay technique lead to
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concrete, dualistic thinking and surface learningijle, the concept map strategy improves the ghdftthe students to

organize and manage the knowledge by encouragii@ists to process information deeply for undersiand

On the other hand, the current study findings acensistent with Carson-Davis, (2012) who conduetesudy
about relationship between concept mapping anta&rihinking skills of vocational nursing studemtsd found that there
was no significant marked increase in critical kimig for subjects prior to presentation of the teag strategy of concept
mapping. And the findings revealed that there wasignificant increase in CCTST means scores frosatgst to post-

test.

In the same line, Sinatra-Wilhelm (2012) compatetluse of nursing care plans and concept mappimgpmve
critical thinking skills as measured by the CCT&Tsophomore level baccalaureate students. Thenfijsdiemonstrated
no significant difference in the total critical ttking score. And she added, although this findihg, faculty feedback
indicated they felt that the concept mapping stiglevere better at connecting medical diagnosegsas®nt data, and

nursing interventions.

Also, Maldonado (2014) in his study about effecfsconcept mapping on the critical thinking skill§ o
baccalaureate nursing students found that notitatlg significant difference was observed in CAT&ter implementing
concept mapping teaching strategy. And argued pleshaps one semester of using concept mappingnteye sufficient

to measure the effects of concept mapping on ttieatrthinking skill of entry-level students.

Moreover, Romanko (2016) in his quantitative meatalgsis, to explore the effect of concept mappisgaa
teaching strategy in the development of criticahking skills among nursing students, concluded thare were no
statistically significant differences in the medmstween the post-test critical thinking scores e &xperimental and
control groups with the intervention of concept piag. And in an attempt to explain these findinBsmanko (2016)
clarified that, the results of this study were tethto the time when the intervention of concepppiiag was introduced to
the nurses. As, the literature review revealed thatmost beneficial time for introducing conceppping to nursing

students is early on in the program, before theaetimmly established their preferred studying noeth

In addition, Bixler, Brown, Way, Ledford, Mahan,0(5) found that, there were no significant increas€T as
measured by the CCTST from pretest to posttest vghahents were educated using a concept mappingpagp And,
concluded that although the difference in CT scovas not significant, the study could serve asngportant start toward

the development of a curriculum devoted to imprgu@T .

Furthermore,Wahl & Thompson (2013)& ZarifsanaieyniAi& and Saadat (2016) yielded the same results an
concluded that a training course alone is not figitly correlated with the critical thinking, aggng critical thinking
skills needs long period of time and continuing ation. Brune(2014) added that absence of sigmifieancrease of
overall critical thinking post-test scores might derived from several factors related to the cirstamces in conducting
the study, the participants’ perceptions and cotifarel with participating in the study, seriousaes taking tests, the

brevity of the experiment, and participants’ depef@ntal stages.
CONCLUSIONS

Based on the results of the current study, whidwsld an increase in critical thinking scores inglperimental

group as compared to the control group, the rebeammoncluded that teaching with concept mapping foster critical
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thinking skills than using traditional care plar@oncept mapping is considered an effective edutaltionethod to

promote CT skills, as it reflects an image of tbarhers’ thinking process. The results also impiied nursing curricula

needs to change to the student centered learnimgpagh where the students should understand canaepbpposed to

rote memorization of facts.

RECOMMENDATIONS

(0]

On the light of the findings of this study, theléaling recommendations are suggested as implicafionfuture

research:-

This study should be replicated with a larger s&ngite, and randomly selected from multiple difféneursing

faculties, in order to provide a more accurategs@ntation of nursing students.

Disseminate the research results of the currenystini the faculty and get feedback from the facuétgarding

how best to use concept mapping throughout theéccilum.

A longitudinal study is recommended, that uses ephanapping throughout the whole nursing program
curriculum, not just one course, with a pretesbstigst design at the beginning of the programth@end would
be a more effective measure of the actual effecbatept mapping on student nurses’ critical thiglskills over

time.

Future studies could examine the potential forceph mapping to be taught in pre-requisite couasea way to
begin learning to critically think prior to theinty into the program.

It is suggested that future studies should compgatie effect of concept mapping with the effedtstber meta-
cognitive approaches on different types of learners

Additional research to identify teaching strategibat promote the development of critical thinkigkjlls is

needed.
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