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Abstract

Critical thinking (CT) is a key to sustainable development as it requires the graduates who can
think critically in handling built environment projects. This skill is crucial while promising the
good quality of decisions made in facing the real working experience. The acquisition of this
skill among graduates is different from each other due to various factors such as teachers’
factor, students’ factor and organisations' factors. Previous studies reveal the empowerment of
these skills among graduates is still at average to lower level especially built environment
education. Therefore, the aim of this systematic review is to summarize the current literature
in the factors that could possibly influence the CT skills among higher education including
built environment education by using a systematic review. The review process includes five
main methodological steps, namely guided by review protocol, formulation of research
questions, systematic searching strategies based on identification, screening, and eligibility on
several established databases such as Scopus, Web of Science and Science Direct, followed by
quality assessment, and data extraction and analysis. The literature was obtained from three
databases Web of Science, Scopus, and ScienceDirect that published articles between 2012 and
2022 on the factor contributing to the acquisition of CT development among higher education
students. The review employed the thematic analysis using ATLAS.ti 8 to answer the research
question. The results of this paper presented in two forms: quantitative and qualitative data.
Paper revealed three main themes namely 1) students factor 2) education factors; and 3)
personal factors might influence the acquisition of CT among higher education students. This
paper could benefit higher education organizations in finding an alternative way in improving
the development of CT skills among students. These findings have significant implications for
improving graduates CT skill by improving factors and enabling focused efforts to improve
these skills thus could improve the graduate’s quality.

Keywords: Critical thinking skill, analytical thinking skills, cognitive skills, higher education,
sustainable education.

INTRODUCTION
CT is required for freedom of choice, predicting quality, and accountability for one's
own judgments (Umrzokova & Pardaeva, 2020). Without this skill students may have poor
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thinking which leads to difficulties, wastes time and energy, and creates frustration and sorrow
(Paul, Paul & Elder, 2002). The initial step towards sustaining the environment is to provide
students with sustainability education. This could be supported by students’ CT skill during
managing the built environment projects. where the process of CT skill will train students to
be more independent and to be mature enough to produce a good decision. The CT skill
acquired by graduates during their higher education will support the quality of decision making
made during handling the built environment projects. Thus, it could contribute to the success
of a sustainable environment. Sustainability knowledge and students' critical thinking abilities
are vital for overcoming various environmental concerns. (Ekamilasari & Pursitasari, 2021).
However, there is some research reporting our graduates still lack of CT skill (Latif et al., 2019;
MOE, 2015; Rodzalan & Saat, 2018). In order to make them able to think critically, there are
some factors that might help them enhance these skills.

Since higher education is the last platform of students to go through the academic
environment, these skills are very crucial for them as it is intended to provide students with the
knowledge, job-related skills, and CT skills that are required for them to prosper in their chosen
fields. Looking at the vitality of these skills to the sustainable environment especially, assessing
these skills is an important initial step to helping students to be able to think critically in any
project decision making. Various past advocates various factors contribute to the acquisition
and enhancement of these skills. (Park et al., 2021). However, very limited articles summarized
factors that contribute to the acquisition of this skill. Therefore, the main focus of this paper is
to summarize current literature on factors that possibly influence the student’s CT skill in the
higher education level through the systematic review method.

The acquisition of CT among students was shown to be influenced by four factors: the
lecturers' sound foundation, society, students, and the educational system. (Ikenna, 2022).
Personal teacher variables such as age and gender are included, as are professional data such
as credentials, duration of teaching experience, position, and school characteristics (split into
school type, level of education, and location (Brecka et al., 2022). In addition to cultural
background, including the teachers' questioning tactics, group discussions in class, English
language competency, and the criteria for grading CT in writing activities (Zhong & Cheng,
2021). The acquisition of this skill not only could contribute to the achievement of the
sustainable environment but would contribute to the SDG 4 quality education. This paper
attempts to identify more possible factors that influenced the CT skill among higher education
students. To construct a relevant systematic review, the current article was guided by the main
research question — What are the factors that influence critical thinking skill in higher
education?

MATERIALS AND METHOD

In this section, the method used to retrieve articles related to critical thinking in the built
environment is discussed. The reviewers used the method called PRISMA, which includes
resources (Scopus, Web of Science and Science direct) used to run the systematic review,
eligibility and exclusion criteria, steps of the review process (identification, screening,
eligibility) and data abstraction and analysis.

PRISMA

The reporting of this systematic review was guided by the standards of the Preferred
Reporting Items for Systematic Review and Meta-Analysis (PRISMA) Statement (Moher et.al,
2009) to answer the research question on the factor contributing to the acquisition of CT skill.
The general concepts and topics covered by PRISMA are all relevant to any systematic review,
not just those whose objective is to summarize the benefits and harms of a health care
intervention. This systematic review aims to review the contributing factors affecting the
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acquisition of CT in education. Four phases from the PRISMA statement namely identification,
screening, eligibility, and data abstraction were involved in the literature search process as

shown in Figure 1.

Process of selecting articles for systematic review:

Identification

The sources of the literatures of this review were using three main databases, namely
Web of Science, Scopus, and Science Direct in March 2022 after all keywords were identified
as shown in Table 1. The Scopus database indexed a total of 409 articles related to the factor
contributing to the acquisition of CT, while Web of Science only 29 articles and Science Direct
indexed about 957 articles related to the keywords. A systematic literature review of articles

informing the factors influencing the acquisition of CT in education was carried out.

Figure 1
Flow Diagram of the paper
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(Adopted from Moher et al., 2009)
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Table 1
Databases and keywords used for search string.

Databases Search String No. Article

(TITLE-ABS-KEY (“CT skills" OR “analytical thinking skills)
AND TITLE-ABS-KEY (“influences” AND “factor””) OR

Scopus TITLE-ABS-KEY (“higher education” OR “tertiary 26
education")
Web of ("CT skills” OR “analytical thinking skills") AND 13
. influences actor igher education
science "infl ” AND “f: ) AND ("higher education” OR
“tertiary education")
Science ("CT skills” OR “analytical thinking skills") AND
. influences actor igher education
Direct "infl ” OR “f: ") AND ("higher education” OR 933
“tertiary education")
Screening

A total of 972 articles were successfully retrieved from those databases. The timeline
of literature search was from the year 2012 to current. The first screening of articles was to
remove the duplicate articles which overlapped from three databases. At this stage three articles
were excluded during first stage screening, while 959 articles were screened based on the
inclusion and exclusion criteria determined at the second stage. After duplication removal,
titles generated by the search were examined by the two researchers independently. Those not
related to the research questions through the initial screening of titles, keywords and abstract
were excluded. The remaining articles from the 972, only 126 articles were respectable for this
paper. First criteria are the publication year where only the articles published in 2012 to 2022
only were selected. Next, type of documents which only research papers that offer empirical
data were examined. Thus, the publication of the review paper including systematic review,
meta-synthesis, book, book series, chapter in book and conference proceedings were excluded
in this paper. In addition, the articles written in English are only considered for the next stage.

Table 2
Inclusion and exclusion criteria
Criteria Inclusion Exclusion
Timeline 2012-2022 <2012
Document types  Article journal (empirical data) Review article, book, chapter in
book, book series, conference
proceeding
Language English Non-English
Eligibility

The third stage of the review is known as eligibility with a total of 126 articles were
considered to this stage. At this stage, the main contents of all articles were thoroughly
scrutinized based on inclusion criteria to answer the research questions. A total of 104 articles
were excluded due to exclusion criteria consisted of articles which were non empirical data,
paper done to paper done at primary and secondary school level and articles did not focus on
the factors of the acquisition of CT (e.g., teachers’ perception, the measurement of CT, tools
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to develop CT, relationship of CT to other thinking and CT disposition). Finally, only a total
of 22 articles were remaining for the next stages.

Data Abstraction and analysis

Next stage is the qualitative data analysis stage. This systematic review employed
qualitative content analysis using thematic analysis using Zairul (2020) approach. All of the 22
metadata established in Mendeley finally move to ATLAS.ti 8 to be analysed. The thematic
review approach using ATLAS.ti software in data clarification is much easier and systematic.
In the first round of coding 32 code groups were created. Later, all code groups were grouped
into several themes to answer the research question. The importance of this review is to fulfill
the research question “What influencing factors contribute to the acquisition of CT of higher
education students”. Finally, the three main themes were identified namely education factors,
students’ factors and personal factors. The findings of this review will be presented in two
parts: Quantitative finding and Qualitative findings.

FINDINGS

The figure 1 shows the PRISMA flowchart of exclusion and inclusion criteria employed
in this study. After the duplication, 959 articles were identified and gathered from three
databases. After those 833 articles were excluded during the process of title, keyword and
abstract screening. The remaining 126 articles were eligible for inclusion. There are several
reasons not to include the 104 articles, they were 1) the data is not empirical data, 2) not focus
on factor of CT skill, 3) articles without abstract, 4) focus on perceptions, 5) study done at
postgraduate level, and 6) involved the multidisciplinary thinking. The findings of this review
were presented in two forms; quantitative and qualitative findings.

Quantitative findings

As the databases of using the phrase “critical thinking” OR “analytical thinking” is
robust, this review only focuses on journal articles. Total the 22 metadata from journals
recorded and analysed using Atlas.ti software and exported into a form of table in the following
explanation. All metadata taken from 14 journals mostly in education journals are involved.
These research strings are either directly referred or indirectly mentioned in the discovered 23
papers from numerous journal sources, namely Thinking skill and creativity, Procedia - Social
and Behavioural Sciences, Teaching and teacher education, etc. The most popular journal
published the articles related to CT is Nurse Education Today. This is because the CT skill in
nursing education is very taken into consideration of their practice.
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Table 3
Articles reviewed base on journals

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Arab World English Journal 1
Assessment And Evaluation in

Higher Education

Computers In Human Behavior 1
Enfermeria Clinica 1 1
Frontiers In Psychology 1
GMS Journal for Medical Education 1

Heliyon 1
International Journal of Nursing

Studies

Linguistics And Education 1

New Educational Review 1
Nurse Education Today 1 1 1
Procedia - Social and Behavioral
Sciences

Teaching And Teacher Education 1
The International Journal of

Management Education

Thinking Skills And Creativity 1 1

The quantitative results of the findings were presented in Table 4. As can be seen in
Table 4 this review produced 3 major themes and 32 sub-themes related to the research
question. The three main themes were identified namely education factors (9 sub-themes),
students’ factors (14 sub-themes) and personal factors (9 sub-themes). The results of this
review provided a comprehensive analysis of the required elements on the contributing factors
that influences the acquisition of CT. As shown in table 4, the most discussed factors are related
to the educations factors. Under this theme teaching method is the most discussed by scholars
on its importance to the CT development. The rest of the factors have only been discussed at
least once by different authors. While the second theme is students’ factors presented the most
sub-theme discussed is the educational level followed by research and year of study. Other
sub-theme at least mentioned once by different scholars. The third theme is the personal factor
been discovered from the review. Gender and cultural are more discussed compared to other
sub-themes that contribute to the acquisition of CT skill in higher education.
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Table 4
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Liu (2016) validity

Bell (2015)

1

Sasson (2018)

Liu (2019)
Varenina (2021)

Ardian (2019)
Saadé (2012)
Yang (2012)
Aygicek (2021)
Dewi (2021)

Gloudemans (2013)
Faramarzi (2019)
Bouanani (2013)

DeWaelsche (2015)
Park (2021)

Kavenuke (2020)
Loépez (2020)
Nedelova (2017)
Rodzalan (2015)
Mahapoonyanont
(2012)
Landa-Blanco

Martyn (2014)
(2021)
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Table 5
Authors to a theme table

Education Personal Student
Factor Factor Factor

Liu (2016) N
Bell (2015) N
Sasson (2018) \
Liu (2019) N
Varenina (2021)
Ardian (2019)
Saadé (2012)
Yang (2012)
Aycicek (2021)
Dewi (2021)
Martyn (2014)
DeWaelsche (2015)
Kavenuke (2020)
Loépez (2020)
Gloudemans (2013)
Faramarzi (2019) N
Bouanani (2013)
Park (2021) N
Nedelova (2017) N
Rodzalan (2015)
Mahapoonyanont (2012) N
Landa-Blanco (2021)

<L 2
<L 2

< 2 2 2L 2 2

2L 2 2 2 <L 2 <

<L 2
<L 2 =2

As shown in table 5, all 22 scholars discuss three main themes. Students’ factors are
the major factors that contributed to the acquisition of CT of higher education which 14 out of
22 scholars are discussing on the factors that influence the CT skill. The result from this table
can be concluded that the students' factors are significant factors that contribute to the CT skill.
Next only nine out of 22 scholars discussed the education factor’s theme. While the least
discussed factors are personal factors, when only 7 out of 22 scholars are discussing those
factors.

Table 6
Theme to year publication
(@ (e < ) O o~ (o] (@) S —
— — — — — — — — (@] (@]
(e () () (e S (e () (e (e (e
A & & & & & & &8 & &
Education Factor 5 1 1 1 1 1 1
Personal Factor 2 2 3 2 1
Student Factor 5 2 3 2 1 4
12 1 6 1 1 1 4 6
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Table 6 shows the trends of discussing factors from 2012 to 2021. The education and
students factor found the most discussed factors in 2012 but gradually decreased from 2013 to
2021. Starting 2019 to 2021, research on the CT factors seem increasing. It can be concluded
that contributing factors on the acquisition of CT among higher education students become an
interest to many scholars starting in the year 2019.

Qualitative Findings
Figure 2
A network view on how to answer research questions through thematic review.

CT Disposition Learning style

Emotional intellect

Intention to study Reading ability

Individual Belief

—_— 5 ) Year of Study
<>STUDENT FACTOR H §
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Teaching method <EDUCATION FACTOR
s
o . Child-rearing
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The qualitative result of this paper is using the network of themes produced by Atlas.ti
software as presented in Figure 2. The interesting diagram helps in visualising the main and
sub-theme of the result. Three main themes as discussed earlier which each consisted of many
sub-themes. As presented in the figure above, students’ factor is the major theme contributing
to the acquisition of CT among graduates.

Theme 1: Students Factor

A network of literature evidence for students’ factors influencing CT in higher
education is shown in Figure 3. This thematic analysis revealed 14 sub-themes of students’
factors to answer the research questions. Education level seems to be the most important factor
among students that contribute to the acquisition of CT skill. This review found the previous
study revealed the bachelor’s degree level better than diploma level (Gloudemans, 2013). The
education level found to be significant implication in enhancing the CT skill (Dewi et al., 2021;
Ardian et al., 2019). Other sub-themes are attitude towards research (Park et al., 2021; Landa-
Blanco et al., 2021) , learning style (Ardian et al., 2019), GPA (Liu et al., 2016), CT disposition
(Bell & Loon, 2015), individual belief (Bouanani, 2013). ), field of study (Rodzalan & Saat,
2015). year of study (Faramarzi & Khafri, 2019), language proficiency (DeWaelsche, 2015).
emotional intellect, reading ability, motivation for success, learning attitude and intention to
paper (Mahapoonyanont, 2012). Aside from cultural background, the instructors' questioning
strategies, group discussions in class, English language ability, and the criteria for assessing
critical thinking in writing exercises are all important considerations (Zhong & Cheng, 2021).
Previous studies reveal the correlation between preferred learning styles and levels of critical
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thinking, which must be considered when developing the online learning curriculum and online
lesson plans. (Varenina et al., 2021). Other student- related factors are students’ poor
motivation, the misconception of learning goals, and students’ lack of preparedness for higher-
order thinking. (Gunawardena & Wilson, 2021). This section concluded that the education
experience, students’ character and belief most contributed to the maturity in thinking
critically.

Figure 3
A network of literature on students’ factors using Atlas.ti 8

Resting ahiity

Emtional intellect . : Ve

<STUDENT FACTOR

Langusge Proficieney

Theme 2: Education Factor

Another factor that was found to have an impact on the ability to think critically is the
education factor (Figure 4). The comprehensive review revealed that the most common factor
under this theme is the teaching method aligned with a paper by Terblanche & De Clercq
(2020). Other than that, in supporting the good teaching method to enhance the CT skills
ability, the role of educator plays an important role in conducting the class (Rodzalan, et al.,
2015; Lee et al., 2019). Next the sub-themes are related to teacher’s factors which include the
teacher’s education (Sukolova & Nedelova, 2017).), teacher’s role in supporting the CT skill
in the classroom and CT training to teachers (Ayg¢icek, 2021). This review also initiated other
sub-themes under this category namely pedagogical approach, education atmosphere,
education media, institutional factor, and educational intervention. The problem based-learning
(PBL) and evidence-based learning could be the method to support the CT develeopment
(Martyn et al., 2014; Sasson et al., 2018). The key factor in an educational process is not just
the things to be taught or who the instructor is, but how the materials are delivered and how
the teacher generates a conducive class climate. To boost students' success, several elements
must be considered while constructing a quality and suitable classroom environment (Slameto,
2017). Education institutions and students must collaborate to improve graduates' CT and
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problem-solving skills through changes in teaching methodologies, strengthened academic
programmes, and other intervention initiatives. (Lee et al., 2019). The review on these themes
summarized that a teacher's knowledge and their competency in CT skill influence the method
of teaching CT to the students thus supporting the students’ acquisition of CT skill.

Figure 4
A network of literature on education’ factors using Atlas.ti 8
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Theme 3: Personal Factor

Personal factor’s theme consists of 9 sub-themes found to be contributed to the
acquisition of CT skill as shown in Figure 5. Those sub-themes are age, gender, cultural,
parents’ occupation and education, self-esteem, attitude, personal status and child-rearing.
Regarding gender, male students are more critical thinkers than female students (Rodzalan &
Saat, 2015). While related to culture, Chinese students found to be better than American
students in CT measurement (Park et al., 2021). As for the conclusion in this section, the
personal factors consisted of demographic characteristics as well as parent’s backgrounds such
as parents' education and occupation (Kavenuke et al., 2020) found to influence at least one
dimension of CT skills.
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Figure 5
A network of literature on personal’ factors using Atlas.ti 8
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DISCUSSION

This systematic review involves 22 articles from various education fields. It
summarized the literature related to the factors that might influence the acquisition of CT
among higher education students to answer the research question “What are the factors that
influence critical thinking skill in higher education? ”. This paper revealed three main themes
and 32 sub-themes were identified based on the systematic review carried out by current
research. The first theme discussed the students’ factor which consisted of about 14 sub-
themes. they are elements related to a student's characteristic to the learning process (learning
style, learning attitude, individual belief, emotional intellect, CT disposition), students’ skill
(reading ability, research skill, language proficiency), student’s education experience (year of
study, field of study, GPA, education level) and motivation (motivation to success, intention to
study). The students’ poor motivation, the misconception of learning goals, and students’ lack
of preparedness for higher-order thinking found to influences their readiness to think critically
(Gunawardena and Wilson, 2021).

Second, the education’s factor involved the teacher's role and their competency in CT
and their approach in teaching CT in the classroom. These findings aligned with the study by
Brecka et al., (2022) where teacher characteristics such as age and gender and professional
characteristics including the qualifications, length of teaching experience, position, and school
characteristics (divided into the type of school, stage of education, and location. In fact many
previous studies revealed the importance of teachers’ competency in CT influence the students’
CT skill. (Rodzalan & Saat, 2015; Abdellatif & ElKhodary, 2020, Kavenuke et al.,2020;
Janssen et al., 2021; Ramis, 2018). Therefore, many scholars suggested the teachers should
attend the training on CT in order for them to be ready to teach this skill to students. Other than
the teacher's role, the teaching method used by the teacher in teaching the CT in the classroom
is one of the factors to the process of CT development. (Terblanche et al., 2020). Even though
the aim of the institution is to bear a generation who can think critically, however many
educators still practice the old method of teaching (Khaled and Hamza, 2019; Dwee et al.,
2016). This gap should be explored in detail in enhancing the development of CT among
students.
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Third theme is the personal factors related to the demographic profile, family
background, and personal attitude. Among those three main themes, students are the dominant
factors to contribute to the acquisition of CT skill discussed in this review. These findings are
quite similar to the study done by Chan (2013) where the factors influencing the development
of CT in nursing education are students, educator, education system, and
atmosphere/environment.

CONCLUSION AND RECOMMENDATIONS

This review presented contributing factors that influence the acquisition of CT skills
among higher education students. The most popular themes are discussing the students' factors
which regard the benefit of the research in CT development. Though not many scholars
discussed each factor, it can be referenced by the institutional organisations in solving the
related issues. The factors influencing the development of CT is crucial to be explored as it is
one of a key competency in supporting sustainable development. The practice of thinking
critically during campus life would prepare students with high quality of decision making.
Multiple factors impact learning, including each student's characteristics as well as the
instructor's understanding of critical thinking and how he or she applies this skill in the areas
taught. (Bezanilla et al., 2019). In conclusion, the institutional organization needs to prepare
future graduates to work in a complex environment. Thus, the students, teachers and
pedagogical factors should be taken into detailed consideration in any education field. Future
studies could be conducted to investigate the factors focused on the built environment
education. The factors that affect the utilisation of teaching strategies should be explored. In
addition the evidence that direct and indirect impacts of research in fostering the CT skill have
not been well studied. Future in depth research is urgently needed to investigate the impact of
different learning styles in built environment education on the acquisition of CT among
students.

LIMITATIONS

This review is focused on the factors that influenced the acquisition of CT skill among
higher education graduates. This review only focuses on the factors that contribute to the
acquisition of CT in higher education levels. Some of the factors in the findings do not
elaborated in detail for especially personal factors such as age, gender and attitudes. Though
factors found can not be generalised to other fields of education in acquiring the CT skills but
it can be as reference in taking initiative to improve the students’ CT skill.
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