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Abstract  
___________________________________________________________________  
This research employs Ex Facto approach to analyse the relation between prospective 

teachers’ critical thinking tendency (CTT) and their critical thinking skills (CTS) towards 
their learning outcome. The subject of this research the fifth semester students of 

Chemistry Education, Faculty of Teaching, Universitas Mataram academic year of 

2017/2018. The research focuses on the teaching of Chemical Physics III subject to 40 

people who are chosen under purposive sampling method. The variable of attribute is the 
use of project-based learning and CTT while the dependent variable is the CTS and 

students’ learning outcome. The data of CTT were obtained through questionnaires 

focusing on the matter while the students’ CTS and learning outcome were measured using 

essay tests. The analysis of the data utilizes Pearson correlation test. The result of the test 

showed significant relevance between CTT and CTS (rcount ; 0.341 > rtable ;0.312). 

Meanwhile, the total of CTT and learning outcome do not show significant  coexistence 

(rcount ; 0.096 <  rtable ;0.312), even though the indicator of open-mindedness displayed a 
significant coherence to learning outcome (rcount ; 0.449 > rtable ;0.312). Based on the result, 

to sum up, there is a significant relation between critical thinking tendency and critical 

thinking skills. 
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INTRODUCTION 

 

Critical thinking is a highly prioritized 

competence in education. The skills become a 

challenge for modern educators to instil it in their 

students’ mind. Different method of learning model 

should be developed to train students critical 

thinking skills (Lang, 2001). Critical thinking is a 

required skill to succeed in life, and the skills can be 

sharpened through learning process (Biber, et al 

2013).   

According to Sendag, et al (2015), there are 

three main components of critical thinking, which 

are: (a) critical thinking tendency; (b) learning 

experience; and (c) critical thinking skills. First, the 

critical thinking tendency is a direction of being 

critical (Norris, 1989); second, mastering adequate 

information is an essential thing for individual to 

think critically; learning experience is important for 

problem solving, decision making, and evaluating 

mindset (Willingham, 2008). Using their 

experience, people will solve problem by inventing 

new ideas of which they can be wiser in making 

decision (Riyanti, et al, 2016); and third, critical 

thinking skills is related to the high order thinking 

skills. Facione (2011) argues that critical thinking 

has two components, which are cognitive critical 

thinking skills and critical thinking tendency. 

Cognitive critical thinking skills are the intellectual 

aspects of critical thinking; meanwhile, critical 

thinking tendency is people’s perspective on certain 

problem and the influence of both components of 

critical thinking to each other.  

The success of education is strongly affected by 

different factors: input and learning process. Input 

is the level of critical thinking tendency owned by 

students. Meanwhile, the learning process is the 

learning model applied by the teachers in the 

classroom. In relation to this, project-based 

learning is a learning model which can improve 

students’ critical thinking skills, since the 

implementation of the model includes various 

strategies of thinking for the sake of students’ 

learning success in the 21st century (Bell, 2010., 

Ravitz et al, 2012). Some researches have proven 

that project-based learning influences students’ 

critical thinking skills (Hidayat et al, 2014., Sastrika 

et al,  2013., and Mulyani et al, 2015).  

The parameter of success to a learning process 

does not only lies on the ability to train certain 

skills, but it is also related to students’ learning 

achievement. The learning outcome of the students 

grows based on some factors. Based on Suhaily and 

Soelasih (2015), the dominant factor which affects 

students’ learning outcome is the students 

themselves. In details, success students are more 

active in the class than the unsuccessful ones. 

This research aims to analyse the correlation 

between critical thinking tendency and critical 

thinking skills to students’ learning outcome for 

Chemical Physics III subject in the Faculty of 

Teaching of Universitas Mataram.  

 

METHODS 

 

This research uses Ex Post Facto approach with 

students’ Critical Thinking Skills (CTS) and 

learning outcome, while the attributive variable is 

the Critical Thinking Tendency and project-based 

learning as the implemented learning model. The 

subject of this research is 40 students of Chemical 

Physics III class of Faculty of Teaching in 

Universitas Mataram.  

The data of students’ critical thinking skills and 

learning outcome were obtained through essay 

tests. Meanwhile, the data of critical thinking 

tendency were obtained through questionnaires 

which contains 63 questions representing 7 

indicators of critical thinking by Facione (1990). 

The questionnaire features options of answer based 

on likert scale from 1 to 6, starting from very agree 

to very disagree. Each indicator have 9 questions 

with the score range of 9 to 54; thereby, the overall 

score ranges from 63 to 378 (Tiwari et al., 2003). 

The data were then analysed using the correlation 

test using the 2.0 version of SPSS for windows. 

RESULTS AND DISCUSSION 

Based on the table 1 below, the indicators 

which have strong correlation to critical thinking 

skills are open-mindedness and inquisitiveness 

(curiosity). However, the overall conclusion shows 

that there is a significant connection between 

critical thinking tendency and skills. Facione et al  

(1997), Ricketts and Rudd (2004), and Profetto, J 

(2003) also find that there is a positive and 

significant relation between both elements. The 

finding shows that students with strong tendency of 

critical thinking will have strong critical thinking 

skills. The statement shows that the influencing 

factor to critical thinking improvement of the 

students has already existed in students’ mind. The 

internal factor supports the behavioural model of 

theoretical framework by Ricketts, and Rudd 

(2004). They explain that critical thinking is a 
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behaviour formed by the combination of 

perspective and other attributed elements, like 

gender, age, and grade point average.  

Table 1.The correlation between CTT and CTS 

(n=40) 

Critical 
Thinki

ng 

Skills 

Indicators of 

CTT 
p r 

Truth-seeking 0.599 0.086 

Open-

mindedness 
0.029* 0.346* 

Analytics 0.352 0.151 

Systematics 0.223 0.197 

Self-confident 0.998 0.000 

Inquisitiveness 0.004* 0.447 

Maturity 0.789 0.044 

Overall CTT 

score 
0.031* 0.341 

*) significant 

CTS is a sign of an intellectual behavior. 

Facione (2009) groups the disposition of critical 

thinking into seven indicators, which are: (1) 

truthseeking (the habit of craving best explanation 

to certain situation with strong reasons and 

empirical evidences),  (2) open-mindedness (a 

tendency of acknowledging other people’s 

opinion), (3) analytics (a strong attentive behaviour 

of anticipating sequences of event), (4) systematics 

(a habit of working hard and solving problems with 

disciplinary conduct),(5) Confidence (rational and 

reflective mindset for solving problems), (6) 

Curiosity (a tendency of being curious to 

everything), and (7) Maturity (cognitive maturity 

on handling complicated matters, making precise 

judgment, and avoiding procrastination. 

The CTS of this research contains the 5 of 6 

elements mentioned by Facione (1990), which are 

(1) interpretation (ability to comprehend and 

explain meaning or significance of wide variation 

from different experience), (2) analysis (ability of 

identifying the relation of various elements), (3) 

evaluation (ability to test the credibility of a 

statement), (4) inference (ability of identifying and 

choosing element to create logical conclusion), and 

(5) explanation (ability to state thoughts and to 

provide empirical reason for that). 

However, beside the internal factor of the 

students, their critical thinking also comes from 

their learning process. The process facilitates the 

internal factors to develop optimally. Project-based 

model is a learning model which includes 

mandating students to do sequences of activities, 

including observation, making hypothesis or 

prediction, planning the implementation of 

activity, interpreting and analyzing, making 

conclusion, and communicating the conclusion. 

Sastrika, et al (2013) mentions that project-based 

learning is a learning model which focuses on 

process and problems with relative learning 

duration. The learning unit will combine the 

concepts of different components, such as 

knowledge, science discipline, or empirical facts. 

The students become the centre of the process who 

attempt to involve, collaborate, and participate in 

the learning process.   

Project-based model is an innovative learning 

model which emphasizes on contextual learning 

process. The learning process includes complex 

materials from the concepts of certain disciplines 

and demands the students to investigate in solving 

problems autonomously to construct their own 

understanding; later, it is expected that the students 

will produce a real product from that (Karinal et al., 

2014). 

The indicators of CTT which show positive 

and significant correlation to CTS are the Open-

mindedness and Inquisitiveness. Both of them 

show positive connection to CTS due to the 

influence of the syntaxes of learning process 

(Pananasan & Nuangchalerm, 2010). The growth 

of these characters can lead the students to think 

critically to achieve the expected outcome. 

In line with the research of Sastrika, et al., 

(2013), project-based learning can sharpen the 

students’ CTS by exposing them ways to find a 

solution and achieve the objective of the learning 

process. As in Verma, et al (2011) and Wusqo et al 

(2015), project-based learning can improve the 

involvement of the students as well as motivate 

them to improve their academic achievement 

(Ocak & Oluyol, 2010). 

Table 2. The Correlation between CTS to learning 

outcome (n=40)     

Learning 

Outcome  

Indicators of CTT p r 

Truth-seeking 0.289 -0.172 

Open-mindedness 0.004*  0.449 

Analytics 0.546 -0.098 

Systematics 0.880 -0.025 

Self-confident 0.657 -0.072 

Inquisitiveness 0.074  0.285 

Maturity 0.815 -0.038 

Overall CTT score 0.554 0.096 

 

 

Generally, CTT does not have significant 
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impact to learning outcome (Table 2), yet, the 

indicator of open-mindedness projects weak 

positive significance. Similar to the explanation, 

Karagöl & Bekmezci (2015) theorizes that there is 

a positive and weak relation between critical 

thinking skills and academic achievement. The 

weak relation is suspected due to the 

implementation of unfamiliar learning strategy, as 

it is not integrated into the curriculum’s system. 

The tendency of critical thinking builds after several 

amount of time  (Fong et al., 2017). 

Lately, the finding shows that students’ 

character can influence their learning outcome. 

Students with open mind are open to 

argumentation and new ideas in the learning 

process. Thus, these ideas become a supplementary 

input for the learning process is not only about 

presenting concepts and theories to remember, but 

it is about the way to make people understand the 

package of knowledge, behaviour, values, and 

skills. Learning process is done by giving students 

flexibility to find solution of their problems by 

themselves or cooperating with others (Riyanti, et 

al.,2016). This freedom results a meaningful nuance 

to learning process. Additionally, Trianto, (2011) 

says that project-based model has higher potential 

to attract students’ interest of learning with 

advantageous result.  

According to Rati et al., (2017) and Utami, et 

al., (2013), project-based learning positively 

influences the students’ learning outcome. With 

more joyful learning, the students feel challenged to 

improve their achievements. Besides, the students 

are free to express their thoughts in decision 

making. They feel more appreciated in the 

classroom that it impacts their spirit of learning. 

The students are also trained to analyse and 

synthesize the information from the lecturer. In 

conclusion, open minded students have more 

potentials of achieving more optimum learning 

outcome.  

CONCLUSION 

Based on the results and discussion, there is a 

positive and significant correlation between 

students’ critical thinking tendency and critical 

thinking skills. However, the positive and 

significant correlation is absence in students’ 

learning outcome. 
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