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IMPROVING CRITICAL THINKING SKILLS
OF MASTER STUDENTS THROUGH PROBLEM-BASED
LEARNING MODEL

Critical thinking is one of the most essential skills in the education system of modern society. In
the field of education, many methods and techniques are used to develop this skill. In this regard, the
problem-based learning method can be considered as the most effective of the various methods. It was
investigated the efficiency of Problem-Based Learning (PBL) model as a useful strategy for improving
English language learners’ critical thinking skills. The participants of this study were 34 Master Students
of Academic Writing program of Khoja Akhmet Yassawi International Kazakh-Turkish University. Eng-
lish language learners were separated into experimental and control groups. The author used pre and
post tests as a data collection instrument. In order to analyze the test results a quantitative method and
descriptive statistical analysis were applied. The test scores were measured according to the six indica-
tors of Bloom’s Taxonomy thinking levels. The study lasted five weeks and the experimental group was
taught online via Google classroom platform. In this research, a mind mapping strategy was used as a
brainstorming tool to define and solve problems. It can be noted that the experimental group’s post-
test scores and learning outcomes were significantly improved. The experimental group achieved high
scores from understanding and evaluation indicators, scoring 79% and 76% higher than the average
scores respectively. This means that they can understand and evaluate any information they read or
hear. While the other indicators, namely memorization (65%), application (68%) creation (61%) and
analysis (51%), were also higher than the previous test scores. The latest results of the study identified
the problem-oriented learning (PBL) model as the most effective method for developing critical thinking
and recommend its independent application in any educational institution. It was also found that the
integrated application of the problem-based learning (PBL) model with the mind mapping strategy can
improve English language learners’ critical thinking skills.

Key words: critical thinking, Bloom’s Taxonomy, problem-based learning (PBL), mind map, Mind-
Meister.
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Mpo6AeManblk, OKbITY MOAEAIHIH, KOMEriMeH MarucTpaHTTapAbIH,
CbIHM OMAQY AQFABIAAPbIH AAMBITY

CblHM TYpFblA@H OMAay — Kasipri KoFamHbIH GiAiM 6epy >KymeciHAeri MaHbi3Abl AAFAbIAAPAbIH
6ipi. BiAiM 6epy caracbiHAaFbl OYA AAFAbIHBI AAQMbITYAQ KOMTEreH SAIC-TOCIAAEP KOAAAHbIAbIM
keaeai. Ocbl opariaa TYPAI BAIC-TOCIAAEPAIH iWiHAEr eH TWiMAIC peTiHAe NMPOGAEMaAbIK, OKbITY
BAICIH KapacTbipyFa 60AaAbl. MakaAaaa aFblALLbIH TIAIH YAPEHYLIAEPAIH CbiHM OMAQy AaFAbIAAPbIH
KETIAAIPYAIH TUIMAI CTpaTeruscbl petiHAe MPOBAEMAABIK, OKbITY MOAEAIHIH TUIMAIAIM 3epTTeAai.
3eptTeyre Koxxa AxmeT fcaym aTbiHAAFbl XaAblKapaAblK, Ka3akK-TYpPiK YHUBEPCUTETIHIH aKaAEMUSIAbIK,
’KasblAbIM H6aF AapAaMaCbIHbiH, 34 MarMCTPaHTbl KATbICTbI. AFbIALLbIH TiAIH YAPEHYLWIiAep 3KCMEPUMEHTTIK
XeHe bOakblAay ToMTapbiHa O6AIHAI. ABTOpP AEpeKkTepAi >XMHAY KypaAbl PEeTiHAE aAAblH-aAa
JKOHe KeMiHri CblHaKTapAbl KOAAAQHAbBI. TecTiAey HOTMXKeAepiH TaApay YLWIiH CaHABIK, SAIC >KoHe
CMNaTTaMaAbIK, CTaTUCTUKAABIK, TaAAQy ManAaAaHblAAbL. TecTiaey ynaraapbl BAYM TaKCOHOMUSICbIHbIH,
OMAay AEHreiHiH aATbl AeHremiHe HerizaeAe oTbipbin 6GararaHAbl. 3epTrey 6ec antara CO3blAAbI
XeHe Taxipunbeaik Ton oHAanH pexxmumae Google classroom naatcopmachl apKplAbl OKblAbl. ByA
IKCMEPUMEHTTIK 3ePTTEeYAE aKbIA-OMAbI KOPCETY CTpaTernsachbl MPOBAEMaAaPAbI aHbIKTaY >KOHe LeLly
YWiH MuFa wabybiA KypaAbl PeTiHAE KOAAAHbIAAbI. TecTiAneyAeH KeWiHri 3KCMePUMEHTTIK TOMTbIH
HOTUXKEAEPI MEH OKY HOTWMXKEAEPI alTapAbIKTal >KaKcapfaHblH aTan eTyre 60AaAbl. IKCNEPUMEHTTIK
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TOM TYCiHY >XoHe bGaraAay KepceTkiwTepi 6orbiHLLIA XXOFapbl 6AAA aAAbl, COMKeCiHLIe opTalla 6aAAAaH
79% >xoeHe 76% apTblK XMHaAbl. BYA oAap OkblFaH HeMece ecTireH Ke3 KeAreH aknapartTbl TYCiHim,
6aranal anaTbiHABIFbIH BiAAipeAi. backa kepceTkiwTep, aTan anTKaHAQ, ecte cakray (65%), KOAAAHY
(68%), Kypy (61%) >xaHe Taraay (51%) TecTireyre AeMiHri HOTUXKEAEPAEH >KOFapbl GOAAbI. 3epTTeyAiH
COHfbl HOTMXKEAEpi MPOOAEMaAbIK-0aFbITTaAFaH OKbITY DAICIH CbIHM OMAQYAbl AAMbITYAbBIH €H TUIMA|
BAICI peTiHAE aHbIKTaAbl XOHE OHbl Ke3 KeAreH OKY OPHbIHAQ TAYEACI3 KOAAAHYAbI YCbiHaAbl. CoHpal-
aK, aKbIA-O KapTachl CTpaTernsiCbiMeH NpoOAEMaAbIK-0arbITTaAFaH OKbITY MOAEAIH KEeLeHAl KOAAAHY
aFbIALLbIH TIAIH YMPEHYLLIAEPAIH CbIHM OMAQY KabiAeTTepiH XakcapTa aAaTbIHAbIFbI aHbIKTAAAbI.

Ty#in ce3aep: CbiHM oiAay, BAYM TakCOHOMMSCbI, MPOBAEMAAbIK, OKbITY, akbIA-01 KapTackl, Mind-
Meister.
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Pa3BuTHE HABLIKOB KPUTUUECKOTO MbILLAEHUS Y MarUCTPAHTOB
C MOMOLLBIO NMPOOGAEMHO-OPUEHTUPOBAHHOM MOAEAU 00y1eHUS!

KpuTnueckoe MbILIAEHNE SBASETCS OAHMM M3 BaXKHEMLUMX HABbIKOB B CMCTemMe 0Opas3oBaHus
COBpEMeHHOro obulecTBa. AAs pasBUTUS AQHHOTO HaBblKa MCTMOAb3YEeTCS MHOXECTBO METOAOB
M npuemoB oOyyeHusi, B TOM 4UMCAE METOA MNpoOAemMHOro obydeHus. B cratbe paccmoTpeHa
3(pPeKTUBHOCTb MOAEAM MPOOBAEMHOr 0 00y UEeHM s Kak CTPATErum rno yAy4dLEHMIO HABbIKOB KPUTUUECKOTO
MBILLAEHUS Y M3YYUAIOLMX aHTAMICKMIA 93bIK. YUaCTHUKAMKU 3TOr0 MCCAEAOBaHMS ObiAn 34 MarncTpaHTa
nporpamMmbl akaAeMMUeckoro nucbMa MexxayHapoaHoro Kasaxcko-Typeukoro yHuBepcuTeTa MMeHM
Xoaxn Axmepa Scasu. M3syuatoluime aHIAMACKMIA 93bIK ObIAM PA3AEAEHbI HA 3KCMEPUMEHTAAbHYIO
M KOHTPOABHYIO TpynMnbl. ABTOPbl WMCMOAb30BaAW MPEABAPUTEAbHbIE W MOCAEAYIOLLME TeCTbl B
KauyecTBe MHCTpyMeHTa cO6opa AaHHbIX. AAS aHAAM3a PE3yAbTATOB TECTMPOBAHMS BbIAM MPUMEHEHbI
KOAMYECTBEHHbIN METOA M ONMUCATEAbHbINA CTATUCTUYECKUIA aHAAM3. Pe3yAbTaThbl TECTOB GbIAM M3MEPEHDI
B COOTBETCTBMM C LUECTbIO MOKAa3aTEASMM YPOBHS MbILAEHMS TakCoHOMMM bayma. MccaepoBaHume
AAVMAOCH MSITh HEABAb U DKCMEPUMEHTAAbHAs rpynna obyyasach oHAanMH yepes naatopmy Google
classroom. B aKcneprMMeHTaAbHOM MCCAEAOBaHWMM CTpaTerns obydyeHusi MCMOAb30BaAaCh B KauecTse
MHCTPYMEHTA MO3rOBOrO LUTYpMa AASl OMPEAEAEHUS M pelleHus NpobAemM. MOXXHO OTMETUTb, UTO
pe3yAbTaTbl 3KCMEPUMEHTAAbHOM TPYMMbl MOCAE TECTUPOBAHUS ObIAM  3HAUMTEALHO YAYYLLEHbI.
IKcneprMeHTaAbHas rpynna noAyYMAQ BbICOKME GAAAbI MO MOKa3aTeAsIM MOHUMAHMS 1 OLLeHKM, HAabpaB
Ha 79% 1 76% 6oAblue CpeAHMX GAAAOB COOTBETCTBEHHO. DTO O3HAYaeT, YTO OHM MOTYT MOHUMATb
M OLEHMBATb AOOYI0 MH(OPMALMIO, KOTOPYIO OHM YMTAIOT MAM CAbIWAT. B TO Bpems kak Apyrue
nokasaTteAu, a MMEHHO 3arnomMuHaHue (65%), npumeHeHne (68%), cosaaHue (61%) 1 aHaams (51%),
Takxe OblAM BbllE, YeM Pe3yAbTaTbl MPEAbIAYLLMX TECTOB. [1OAyUEeHHble pe3yAbTaThl MCCAEAOBAHMS
MoKasaAu, 4To NPOBAEMHO-OPUEHTUPOBAHHBIN METOA 00ydeHusi 9BAsSeTCs 3(D(HEKTUBHBIM METOAOM
Pa3BUTUSA KPUTUUYECKOTO MBILUAEHWUS, N METOA PEKOMEHAYETCS AAS CaMOCTOSITEABHOTO NMPUMEHEHUS B
AOOOM yuebHOM 3aBeAeHMU. Takoke ObIAO OGHAPY>KEHO, YTO KOMMAEKCHOE NMpUMeHeHue NpoOGAeMHO-
OPUEHTUPOBAHHOM MOAEAM OOYyuYeHMsl CO CTpaTerverl MHTEAAEKTYaAbHbIX KapT MOXET YAYULIWTb
HaBbIKM KPUTUUYECKOTO MbILLAEHNS Y M3yYatoLMX aHFAMIACKUIA S3bIK.

KAtoueBble CAOBa: KPUTMUECKOE MbILAEHME, TakCOHOMMs bayma, npobaemHoe o06yueHue,
MHTeAAeKT-KapTa, MindMeister.

Introduction

Currently, due to various changes taking
place in the world, the process of globalization
and the development of advanced information
technologies in the education system, high
demands are placed on English language learners.
For this purpose in the conditions of a developed
information society, there is a need to train
future specialists, whose creative activity and
moral nature are in harmony, who are able to
think critically, who are able to use information

correctly, who have formed information literacy
and competence to work with information. As the
head of State N. A. Nazarbayev noted in his speech
to the people of Kazakhstan in order to become
a competitive developed state, we must become
a highly literate country (Nazarbaev, 2012a) [1].
Besides, 21st century demands learners to obtain a
variety of skills that can help them succeed in life.
Such 21st century skills “4C” are critical thinking,
communication, collaboration, creativity, life,
and career skills (National Education Association,
2012:2) [2].
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In addition, in his address N. A. Nazarbayev
emphasized the importance of improving the
education system, and the need to focus on new
training programs and the development of self —
learning skills, as well as the importance of training
future specialists with critical thinking and creative
skills. (Nazarbaev, 2017b) [3].

In addition, students face a wide range of
information in their academic life. Therefore,
in order to understand such information critical
thinking skills are needed. It is because critical
thinking is logical, reflective thinking, and has
prior knowledge related to the problems faced by
students (Lestari, et al., 2021:2003) [4]. The aim of
this research is to examine problem-based learning
as an effective method of developing students’
critical thinking skills, and through this method to
adapt students to the ability to see the real problem,
determine the cause of its occurrence, and find a
solution to the problem so as to put it into practice in
life. In order to implement this aim, following tasks
were considered: to reveal the theoretical essence
of critical thinking and problem-based learning, to
determine the stages of PBL model, and to conduct
experimental research among students using these
stages, analyze the results and present conclusions
and recommendations.

Therefore, the formation of students® skills of
creative solution of social problems, the development
of critical thinking and personal views, the ability to
constantly enrich independent knowledge and adapt
the acquired skills to constant creative use in life are
considered as the main prerequisites for educational
institutions of modern society.

Literature review

D.F. Halpern believes critical thinking is a
deliberate meta-cognitive (thinking about thinking)
and cognitive (thinking) action in which a person
simultaneously reflects on the quality of the thinking
process while making conclusions. He believes that a
critical thinker has two equally important goals, that
is, to come to a solution and improve the reasons for
it (Halpern, 2013:5) [5].On the other hand, critical
thinking is accurate and rational thinking, which
also includes systematic thinking (Lau, 2011:7) [6].

Researchers have stated different definitions
of critical thinking and problem-based learning.
Although these two notions are defined in different
ways, P21 provides the following definitions of
critical thinking (Framework for 21Ist Century
Learning Definitions, 2019:4) [7]. These definitions
can be seen in Figure 1.

r

Reasoning Effectively

- using a variety types of reasoning, such as
inductive and diductive reasoning

Making Judgements and Decisions

- analyzing and evaluating evidence, claims and
beliefs, synthesizing relationships between
information and arguments, interpreting
information and drawing conclusions based on

the best analysis, having a critical view on
L learning experiences and processes.

Definition of critical thinking

“

- analyzing the interaction of whole parts with
each other to produce common results in
complex systems

Using Systems of Thinking

Solving Problems

- solve a variety of unfamiliar problems in
traditional and innovative ways.

Figure 1 — Definitions of Critical Thinking by P21

The concept of critical thinking and the
taxonomy of pedagogical goals were developed in
1956 under the leadership of the famous scientist,
the American Psychologist of teaching methods,
professor at the University of Chicago, the creator
of the bloom taxonomy Benjamin Samuel Bloom,
and a group of American psychologists and teachers
(Bloom et al., 1956:18) [8]. B. Bloom identifies
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six categories of educational goals: 1. Knowledge.
2. Comprehension. 3. Application. 4. Analysis. 5.
Synthesis. 6. Evaluation. However, these categories
are then revised to be remembering, understanding,
applying, analysing, evaluating, and creating
(Krathwohl, & Anderson, 2010:9) [9]. In this article
we used the revised version of Bloom’s Taxonomy
thinking levels, as indicated in Figure 1.
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i

Evaluate
Analyse

Apply
Understand

Remember

Figure 2 — The revised taxonomy by Anderson et al. (2001)

In addition, the levels of Bloom’s thinking
taxonomy are divided into two categories, namely
lower-level thinking which consists of remembering
and understanding, and higher-level thinking which
comprises applying analysing, evaluating, and
creating. (Magas et al., 2017:223) [10].

Ifwe focus on six categories of educational goals,
the student not only learns, but also understands
the acquired knowledge, that is, answers questions
about what he learned and why he learned. Having
received answers to such questions, he should be
able to put it into practice, that is, consciously apply
the acquired knowledge at different stages of life,
in different situations. However, today, with the
rapid development of information technologies,
useful and useless information of various directions
has become widespread in society. This shows how
important the fourth and fifth categories (analysis
and synthesis) of Bloom’s taxonomy are in this
regard. It is not always possible to trust what you
read or hear. Therefore, you need to analyze and
synthesize in depth who received the information,
how much you can trust this information and the
person who wrote it, and for what purpose the
information was written. At the final assessment
stage, students study the received information in
depth and draw conclusions about it. The student
evaluates where and how to apply the acquired
knowledge, what he learned from it, and expresses
his views and suggestions on this issue. According
to Facione, critical thinking helps students not only
accumulate information, but also understand and
analyze it, as well as acquire knowledge that leads
to succeed in their personal and professional lives
(Facione, 2015:15) [11]. It is for this reason that the
last three stages of thinking are called high-level
thinking or critical thinking. Therefore, we believe
that critical thinkers should be the primary goal of

all academic institutions (Paul, & Elder, 2019:18)
[12].

By applying a variety of teaching methods which
require students to be active during the learning
process, various thinking skills of students can be
enhanced. In such case, problem-based learning
(PBL) model can be used to critical thinking skills
development. This model represents learning
objectives in the form of problems, which begins by
observing an event, then looks for problems in the
event, and solves the problem (Setiawan, & Islami,
2020:3) [13].

It is also believed that integrating PBL with
Mind maps improves student learning performance
and achievements (Hariyadi et al., 2018:80) [14].
According to Buzan, the mind map is a thinking
tool that helps students process information, create
new ideas, improve teaching methods, and increase
their creative thinking through a diagram used in
the hierarchical organization of information (Buzan,
2018:9) [15]. According to Ningsih and Said, when
the mind map is used as a learning tool, students can
score higher than those who study through a group
discussion strategy (Ningsih, & Said, 2018:586)
[16].

In addition, mind mapping has also become
a web-based application of MindMeister, where
students can easily customize the mind mapping
by choosing the best structure, style and colors
for effective learning, as it helps students capture,
develop and share ideas on the internet in a visual
and effective way. One of the advantages of this
software is that students can add videos, images,
and upload various files to the map (Hazaymeh, &
Alomery, 2022:142) [17].

Research methods

Research Design

This experimental research employed a
quantitative method. According to Rover and
Fakiti, the quantitative method uses numbers,
quantification, and statistics to answer research
questions, which include measuring and quantifying
language and language features of interest, in
particular language proficiency, language skills,
aptitudes, and motivation (Roever, & Phakiti,
2017:18) [18]. In this case, the researcher used the
quantitative method to measure students’ critical
thinking skills.

Participants

The researcher conducted this study on March
2022 in the academic year 2021/2022 in Khoja
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Akhmet Yassawi International Kazakh-Turkish
University. The participants were 34 Master
Students of Academic Writing program, ranging in
age from 21 to 35 years, who were selected with the
same academic abilities. Students were randomly
assigned to an experimental group of 17 students
who taught through Problem Based Learning (PBL)
model with mind mapping as an effective strategy to
increase their critical thinking abilities, and a control
group of 17 students who taught using a traditional
learning method. This experimental study conducted
pretest and posttest observations to assess students’
critical thinking, as well as to compare the results
between participants to determine in which area
critical thinking skills were improved. Students
were taught online via Google classroom platform,
and this helped them to manage with the learning
materials. That is, the learning materials were

Table 1 — Indicators of Critical Thinking Levels

uploaded twice a week, therefore, students were
allowed to view and accomplish all the materials at
a convenient time for them.

Research instruments and procedures

The pre and post tests were applied as a data
collection instrument, and a quantitative method and
descriptive statistical analysis were used to analyze
the test results. Before teaching, students were given
a preliminary test to test their thinking abilities.

Each of these tests was given a total of 100
points, and the test questions consisted of 30 multiple
choice questions. Students were asked to read the
instruction carefully, comprehend the questions, and
select the best option that suited the question.

The researcher classified and measured the
pretest and posttest scores based on the indicators of
the revised version of Bloom’s Taxonomy thinking
levels. These indicators can be seen in Table 1.

Critical Thinking Levels Critical Thinking Skills Indicators of Critical Thinking Levels
Lower levels
Remembering define, memorize, repeat, state, list, describe Recognizing and recalling facts
- lain. classif - - - dentif .
Understanding expiamn, classty, descrlbf(;cr:tzogmze, discuss, identify, Understanding what the fact mean
Higher levels
Applying use, solve, implement, demonstrate, operate, interpret Applying the rules, facts and ideas
Analvzin differentiate, organize, relate, compare, contrast, Breaking down information into
yzng distinguish, examine, experiment, question, test component parts
Evaluating argue, defend, judge, select, support, value, critique, Judging the value of information or ideas
conclude
. i lop, fi 1 h ..
Creating design, con strugt, develop, formulate, author, Combining parts to make a new whole
investigate, produce, plan

When analyzing the results of students, the
authors used simple descriptive statistical analysis.
The researcher used a simple formula to measure
the average abilities of students (Neno, & Erfiani,
2018:176) [19]. The formula used to calculate the
ability level of students in the entire class is as
follows:

X=3 X/n
Where:
X =Mean / the average of students’ score

> X = The sum of every data / total score
n = The sum of data/ the number of students
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The pretest and post-test total scores, average
scores, maximum scores, minimum scores, and level
of improvement were identified. The percentages of
test results were assigned to three levels of value,
namely 0-41% — below average (low value), 41-
60% — average (good value), and 61-100% — above
average (excellent value) and the six indicators of
Critical Thinking Levels were scored as well.

This experimental study lasted five weeks. The
first week of the study was devoted to preliminary
testing of students’ thinking abilities and identifying
the areas where they have difficulties in critical
thinking. The preliminary test was conducted to
both groups (experimental and control) a week
before the treatment. Similarly, the post-test was
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carried out a week after the treatment. Having
analyzed the preliminary test results, the necessary
materials and teaching aids for the development
of critical thinking have been developed. The
remaining three weeks were devoted to the
implementation of the problem-based learning

1 3
Recognizing a Focused
problem observation

(PBL) model to enhance critical thinking. The PBL
model consists of six stages, namely recognizing a
problem, defining a problem, focused observation,
brainstorming with graphic organizers, setting
goals and troubleshooting (Starkey, 2010:9) [20]
as shown in Figure 2.

5

Setting
goals

2 4 6
Defining a Brainstorming Troubleshooting
problem with graphic
organizers

Figure 3 — PBL Model Stages

The experimental research classes were conduct-
ed on the Google classroom platform. The training
materials were uploaded to Google classroom twice
a week, and each stage consisted of training tools in
the form of a Word document, a test, and you tube
videos where the PBL model stages explained.

First stage was recognizing a problem which
included types of problems (important and severe
problems), barriers to recognizing a problem and
practice tests and situational questions.

Second stage, defining a problem, provided in-
formation about what a real problem is, distinguish-
ing between problems and their symptoms or conse-
quences, avoiding making assumptions, roadblock
to defining a problem, practice tests and specific
questions to define a problem.

In the third stage, focused observation, the stu-
dents taught how to make a close observation about
a problem, how to gather information and much at-
tention was paid to the importance of concentration,
attentiveness and thoroughness, and practice tests to
complete this stage.

Brainstorming with graphic organizers, such as
concept maps, Venn diagram, and other graphic or-
ganizers used in the fourth stage to assist students
brainstorm their ideas and find solutions to prob-
lems. Graphic organizers are a meaningful display
of complex information, and it facilitates students
to come up with solutions, gather information, and
keep students focused on the problem.

In the fifth stage of the PBL model, students
learnt how to make a plan, set a goal and resolve
the problem. Students also got acquainted with
SMART Goal Techniques, in other words, five
qualities of a sound goal, namely S — specific, M
— measured, A — achievable, R — relevant, and T
— timed or deadline — oriented. This allowed stu-
dents to concentrate on the most relevant infor-
mation, set a specific, measurable and achievable
goal, and reach this goal within the specified time
frame.

The last stage, namely troubleshooting, ensured
that students were ready to prevent any blocks or
problems that might appear while making a plan.
This stage was about anticipating and dealing with
any obstacles even before they appeared.

Besides, the last three stages required students
to have a high — level thinking, which is critical
thinking, as well as creative thinking abilities.
Thus, in order to develop students’ critical and cre-
ative thinking skills, this study used a lot of grap-
hic organizers, espesially mind maps. Therefore
the MindMeister platform was applied to help stu-
dents visually see the problem and ways to solve it,
as well as to make the tasks more interesting and
attractive. To do so, the experimental group stu-
dents were taught how to create mind maps using
MindMeister, and provided them with instructional
video created by Tony Buzan, who is the inventor
of mind maps.
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Findings / Results

The test results were obtained using the
quantitative method to achieve the research goal.
Table 2 below represents the preliminary test results
of the experimental and control groups.

The researcher used a simple formula to measure
the average test scores of both groups. As shown
in the table 2, the test results of the experimental

Table 2 — Experimental and Control group students’ pre-test scores

group were relatively high compared to the control
group. However, these were the total, average,
maximum and minimum scores of each group. In
order to obtain complete information from the pre-
test, the results were analyzed in detail based on the
thinking levels of Bloom’s taxonomy, to determine
the degree of thinking abilities of students, and the
difficulties in thinking. The results can be seen in
Table 3 below.

Group Number of Total score Mean/Average Maximum Score | Minimum Score
Students score
Experimental 17 965 55 70 40
Control 17 765 45 60 20

Table 3 — The Average Score of the Indicators of Critical Thinking (Pre-test)

Indicators of Critical Average Score of Criteria Average Score of Criteria
Thinking Skills Experimental Group Control Group (Pre-
(Pre-test) test)

Remember 45% average (good value) 27% below average (low
value)

Understand 32% below average (low 23% below average (low
value) value)

Apply 46% average (good value) 43% average (good value)

Analyze 49% average (good value) 40% below average (low
value)

Evaluate 44% average (good value) 28% below average (low
value)

Create 29% below average (low 23% below average (low
value) value)

Table 3 presents the average values of
experimental and control group students’ thinking
skills. According to the table, the experimental
group received an average score of 49% from the
analysis stage, and the lowest critical thinking
skills were found in creation stage which scored
29% below average. While the other indicators
were in the good value for remember, apply,
and evaluate indicators (45%, 46% and 44%),
and low value category for understand indicator
(32%). While the control group scored 43% of
the average score in application stage, and 23%
below average in understanding and creating
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stages respectively. Based on the table above,
it was found that students of both groups did
not achieve high results. From the results of
the preliminary test scores, it was also revealed
that the students of both groups had the same
difficulties in remembering and defining
problems, since the test questions required
students to find a real problem and determine its
solutions. Therefore, it was difficult for students
to correctly answer other test questions before
determining the root cause of the problem.

Furthermore, Table 4 below demonstrates the
post-test results of both groups.
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Table 4 — Experimental and control group students’ post-test scores

Number of Mean/Average
Group Students Total score score g Maximum Score Minimum Score
N
Experimental 17 1360 80 90 50
Control 17 870 51 60 30

Table 4 presented that the average score of the
post-test obtained after teaching the experimental
group were 80, which shows that teaching with a
problem based learning method was much more
effective than teaching with a traditional method. As
can be seen from the table above, the experimental
group students’ final results were notably improved
than the results of preliminary testing. To be more
precise, in pre-test, the average score of students
was 55%, and the post-test score was 80%, and the
improvement rate of students after the pre-test was
25%. It is worth considering that the PBL model
had a positive impact on the students’ test results.
It shows us that the experimental group students

had got enough practice to find the main problem,
make judgments and find solutions to the problem.
While the control group students’ test results were
not higher, that is, the average percentage of pre-
test results was 45%, whereas the post-test was
51%, and the level improvement was only 6%. This
represents that test results were low, because they
were not thoroughly taught through problem-based
learning model, and the necessary skills, such as
critical thinking, problem solving, analyzing and
reasoning were still lacking.

In addition, learning outcomes of the
experimental group students were remarkably
enhanced, as indicated in Table 5.

Table 5 — The Average Score of the Indicators of Critical Thinking (Post-test)

Indicators of Average Score of Average Score of
Critical Thinking Experimental Group Criteria Control Group Criteria
Skills (Post-test) (Post-test)
Remember 65% above average 35%
below average (low
(excellent value) value)
Understand 79% above average 42%
average (good value)
(excellent value) below average (Io
Apply 68% above average 32% W Zl e)g W
(excellent value) below ;/velia e (low
Analyze 51% average (good value) 29% value)g
above average below average (Io
Evaluate 76% (excellent value) 38% W VZlue)g W
above average average (good value)
Create 61% (excellent value) 46% gels

Furthermore, the experimental group achieved
high scores from understanding and evaluation
indicators, scoring 79% and 76% higher than the
average scores respectively. Similarly, in the other
three stages, namely remembering (65%), applying
(68%) and creating (61%), students scored slightly
the same scores. Nevertheless, significant increase
was not found in the analysis indicator (51%)
compared to the preliminary test result. This might
be due to the lack of time to apply the PBL method
and mind mapping strategy, as these techniques

require a lot of dedication and time to learn and
perform.

As for the final results, the control group students
achieved slightly higher results in understanding
(42%) and creating indicators. While the other
indicators were in low value for memorization
(35%), application (32%), analysis (29%), and
evaluation (38%) respectively. This indicates that
the comparison groups had low critical thinking
skills and there were no significant changes in their
results. However, the experimental group indicated
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impressively higher results than the control group,
as they often used the mind mapping strategy to
perform critical thinking tasks. This helped them
to clearly see each problem and find its solution.
Based on the final test results above, the problematic
teaching method has a significant impact on
improving critical thinking skills.

Discussion

This study represents the experimental and
control group students’ test results, and the
effectiveness of using Problem-Based learning
model with mind mapping strategy. The experiment
intended to investigate whether there was a significant
difference in the results of the experimental and
control groups. Based on the pre-test results, the
mean scores of two groups were nearly similar,
meaning their initial critical thinking skills before
the post-test were almost identical. The mean scores
of both groups were considerably different, that is,
after final testing, the results of the experimental
group exceeded the control groups. Compared to
the traditional teaching method, the PBL learning
model has had a remarkable impact on the critical
thinking of students and improving their learning
outcomes. The test questions were developed based
on the Bloom’s Taxonomy Thinking Levels, and
PBL learning model. As, the levels of Bloom’s
thinking taxonomy, are divided into two categories,
namely low-level thinking (remembering and
understanding) and high-level thinking (applying,
analysing, evaluating, and creating). Therefore, the
high-level thinking is also considered as the critical
thinking.

Problem-Based learning model was chosen as
one of the most efficient ways to improve students’
critical thinking skills, as it not only represents real
life problems, complex ideas and situations, but also
instills students in the ability to make decisions in
any different life situations, be ready for various
changes, and think about and evaluate each problem
in advance. In this case, this experimental research
applied PBL learning model which consists of six
stages, such as recognizing a problem, defining a
problem, focused observation, brainstorming with
graphic organizers, setting goals and troubleshooting.
The first two stages of the PBL learning model,
which are problem recognition and problem
definition, coincide with the levels of Bloom’s
Taxonomy Thinking Levels, such as remembering
and understanding. In addition, the other four stages
of the PBL learning model are close to the higher-
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order thinking levels of Bloom’s taxonomy in terms
of their use. Therefore, the indicators of Bloom’s
Taxonomy thinking levels were used as a means of
measurement and evaluation for both pre-and post-
tests.

In addition to the PBL learning model, this study
identifies mind mapping strategies as one of the
useful ways of developing students’ critical thinking
skills, since mind mapping was an innovative form
of note-taking combined with words and colors.
Agreeing with the opinion of Tony Buzan, in order
to capture students’ interest and involve them in
learning process, mind maps can be created on the
MindMeister platform. One of the advantages of
this platform is that, it can help learners brainstorm,
organize, think deeply and critically to generate
more relevant ideas, and share them online. Indeed,
mind maps created by the experimental group
students on the MindMeister platform, have helped
them to score high in the post-test, in comparison
with the control group.

Conclusion and Recommendations

This experimental research applied the
Problem-Based Learning (PBL) model as one of the
efficient methods for encouraging students to think
critically. Before giving any treatment to students,
the researcher conducted the pre-test to measure
students’ thinking skills and learning outcomes.
This experimental research used quantitative
method to measure students’ thinking abilities. The
results of the preliminary testing of both groups
did not show a high level, which means that the
results were almost identical, due to the lack of
basic knowledge about problem-based learning
method. Thus, the researcher developed the PBL
learning model consisting of six stages, including
problem recognition, problem identification,
focused observation, brainstorming with graphic
organizers, goal setting and troubleshooting. Each
of these stages was chosen and applied by the author
depending on the weaknesses of students in critical
thinking. The experimental group was encouraged
to participate in this learning model and learn the
necessary knowledge through the Google classroom
platform to enhance critical thinking skills. After
participating in this PBL training model, the learning
achievements of the students were noticeably
improved. Besides, the experimental group students
performed well and achieved good results in every
learning activity, such as identifying a real problem,
brainstorming its solutions, creating mind maps on
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the MindMeister platform, setting goals for solving
the problem and troubleshooting the problem. The
post-test results revealed that the experimental group
achieved significantly higher results in each critical
thinking indicator than the control group. Thus,
by applying PBL model, it is possible to increase
students’ thinking skills at a high level.

In order to enhance students’ thinking abilities,
it is recommended that English language teachers
implement the PBL model as an effective teaching
method. Additionally, incorporating the mind
mapping strategy as a brainstorming tool into
the teaching process can be the means of critical
thinking and learning outcomes development.
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