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Abstract 

This preliminary study was designed to probe the prevalence of two main 21st century higher order 
thinking skills which are creative and critical thinking skills. The sole objective of the study was to 
examine the perception regarding the current level of creative and critical thinking skills among 
prospective teachers. All terminal semesters’ prospective teachers of public universities of the 
province Punjab from B.Ed. Honors and B.Ed. (1.5) were population of the study. The sample of 
the study was consisted of 311 prospective teachers of terminal semesters from two programs i.e. 
B.Ed. (1.5) and B.Ed. Honors. The convenient sampling technique was used to collect the data 
from five public sector universities. The instrument was a self-assessment scale based on two main 
higher-order thinking skills. Creative thinking skills were constructed on eight sub-factors and 
critical thinking skills on six sub-factors. Two instruments Creative Process Assessment Scale 
(CPAS), English and Urdu version by Schuler & Görlich (2007) and Critical Thinking Self-
assessment Scale (CTSAS) short form by Payan et al., 2022 were adapted and merged for 
construction of a single self-assessment seven point likert-scale. The quantitative survey research 
was applied. The descriptive statistics were used to run the analysis. The study concluded the 
dominance of perception as low level of creative and critical thinking skills among prospective 
teachers. 
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Introduction 

The growing incorporation of AI presents abundant challenges for the future workplace. 
Despite Industry revolution 4.0 being in its early stages, several industry trailblazers and 
tech leaders are already envisioning the emergence of the Fifth Industrial Revolution, 
often referred to as Industry 5.0. The industrial revolution 5.0 is almost set to join us 
(Mourtzis, 2021) and the industrial revolution 4.0 had already made a loud call embarked 
with globalization and a transferal from previous era to 21st century. The 4.0 industrial 
revolution encompasses the use of AI, openness of information and extensive transition 
of life style (Sepriyanti et al., 2021).  

The requirements of the 21st century underscore the crucial requisite for top-tier 
human means, refined by institutions with skillful management to yield loftier results. 
These sprouting necessities prompt novelties in thinking and actions (Ramirez, 2018). 
Today's employment landscape entails persons skillful enough for operating, producing, 
and managing new information via technology. In this case, educational institutions own 
the chance to boost student eagerness for the demands of the contemporary millennium, 
relevant to required thinking skills (Miterianifa, 2021). The educational system is only a 
path to bridge the gap between job market supplies and programs intended to equip 
learners to strive effectively in this dynamic setting and at diverse workplaces (Khan et 
al., 2019). 

In the up-to-minute time of knowledge-driven economy, higher education plays a 
pivotal part in the economic expansion and affluence of populations through learners as 
deep thinkers (Bhattacharya & Mohalik, 2021). Afar the concern of spawning new 
knowledge, organizations of higher education including teacher education institutions are 
delegated with the task of enhancing forward-thinking skills in young learners, that is 
essential for booming in the new millennium. Higher education is the motivating force 
behind the uplifting and enrichment of a country's social, scientific, financial, 
technological and industrial headway (Khan, 2019; Miterianifa, 2021). 

Contemporary higher education is viewed as a capital investment which is crucial 
for the societal and economic expansion of any nation. Institutions of higher education 
stand the chief obligation of training learners with conceptual knowledge and skills for 
assuming significant positions at diverse job places (Ramirez, 2018). Task of higher 
education bodies outspreads beyond imparting knowledge in specific disciplines; it is 
deeper and more multidimensional, encompassing personal, social, cultural, and 
economic development (Khan et al., 2019). 
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The current tasks are aligned with the demands and appeals of the 21stcentury for 
the application of higher-order thinking skills (HOTS) like critical and creative thinking 
skills (Pervez et al., 2022; Wiyaki et al., 2020). The skills to think creatively and 
critically are integral part of learning in this epoch. These two skills are also vital to 
survive and to produce essential human resources in the arena of 21st century as top order 
thinking skills (Marsella, 2018; Mahendra et al., 2020). 

By encountering the challenges it is unavoidable to make creative and critical 
thinking skills as central skills for 21stcentury students. These skills equip students to 
evaluate, and create knowledge and ideas and will also get them ready to deal with a 
diverse range of forthcoming problems. The workforce in this century needs to be 
creative, critical, reflective, logical, analytical and metacognitive (Perdana, 2019; 
Sepriyanti et al., 2021). 

Both creative and critical thinking skills are independent as well as having a 
complementary role for each other. Creative thinking encompasses the process of 
assembling thoughts and new ideas, including brainstorming. On the other hand, critical 
thinking involves evaluating the success of these new thoughts (Aghazadeh, 2019). 

Literature Review 

The term "21stcentury literacy skills" has become extensively renowned in existing 
educational discourse. Variants such as "21stcentury learning" or "21stcentury knowledge" 
are also used for this term, all terms are directing to an underpinning in the instructive 
process that conveys indispensible knowledge for upcoming generations (Khan et al., 
2019). In short, “21stcentury literacy skills” entail the growth of skills necessary for 
success in work-life. Educationalists, specialists in education, and leaders employ 
creative and critical thinking skills to shape the scheme of learning and teaching 
(Ramirez, 2018). 

 Regarding “information literacy, fundamental skills” are categorized into two 
dimensions. The initial dimension entails apprehending, retrieving, criticizing, and 
competently evaluating information, that is critical thinking. The second dimension, 
involves employing information with precision and creativeness to tackle the problems, is 
called creative thinking (Greenhill, 2010). 

“The "Framework for 21st Century Learning," commonly known as the P21 
framework, outlines the fundamental skills and abilities individuals need to acquire for 
success in both work and life. Additionally, the P21 framework encompasses a blend of 
skills, knowledge, expertise, and literacy P 21 (2011). There are three categories of skills 
were reflected as “21st century skills” which are: “Learning and Innovation Skills, Life 
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and Career Skills, Information, Media and Technology Skills”. Learning and Innovation 
Skills encompass creative and critical thinking skills as pivotal skills (Khan et al., 2019). 

 

 

 

 

 

 

 

 

Figure 1: P21 Model of 21st Century Skills 

Creative Thinking Skills 

Afterward World War II, the connection between creative thinking and economic 
prosperity has grown significantly (Sawyer, 2015). The evolution of information 
technologies, coupled with heightened global economic competitiveness, has elevated 
creative thinking to a crucial prerequisite in the workplace competency, which further 
provoked need of the creative thinking skills to be imperative part of classrooms and 
learning institutions (Ramirez, 2018). 

 The most distinguished scholar in the area of creativity Torrance (1977) writes 
creative thinking as "the process of perceiving problems or gaps in information, 
generating ideas or hypotheses, testing and adjusting these hypotheses, and 
communicating the results" (p. 7). Creative thinking involves the generation of something 
novel or original, being open to experiences, recombining ideas, identifying new 
relationships, and reaching its pinnacle when the "creative idea is true, generalizable, and 
surprising given what was previously known (Marsella, 2018). 

  If higher education organizations value creative thinking, it should be integrated 
into the curriculum, providing students with opportunities to learn and apply it. In the 
case of adult learners, creative thinking enhances the connection of real world and 
content knowledge by incorporating existing knowledge to explore new information. 
Moreover, creativity enhances research skills and enhances students' abilities to tackle 
complex problems (Khan et al., 2019; Marsella, 2018). 
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Creative thinking skill model by Schuler & Görlich (2007) is based on the 
following factors. 

1. Problem discovery  
2. Information search, intake and evaluation  
3. Concept combination 
4. Idea generation 
5. Development of a solution approach 
6. Idea evaluation 
7. Adaptation and realization 
8. Communication and implementation” (p.1). 

 

 

Figure 2: Creative thinking skills model by Schuler & Görlich 

Critical Thinking Skills 

P21 (2010) describes critical thinking as the skill of individual to inquire and think 
deeply. Critical thinking is not a natural trait but rather a skill that could be cultivated 
through learning. This ability cannot develop naturally and needs to be imparted to 
students during the teaching-learning process. Many learners do not naturally acquire this 
skill, and it cannot be effectively transmitted by peers or parents. The transmission of 
critical thinking skills to students entails well-trained and knowledgeable teachers (Khan 
et al., 2019). Numerous definitions exist for critical thinking. It can be characterize as an 
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individual's capacity to analyze, interpret, and evaluate information. Critical thinking 
(CT) skills encompass students' capacity to analyze arguments, draw conclusions through 
reasoning, assess or evaluate, and engage in decision-making or problem-solving. 
“National Council for Excellence in Critical Thinking” (California) states it as an 
intellectual process involving conceptualizing, evaluating, analyzing, and synthesizing 
information gathered from observation, reasoning, experience, and reflection (NCECT, 
2014). Critical thinking (CT) skills encompass students' capacity to analyze arguments, 
draw conclusions through reasoning, assess or evaluate, and engage in decision-making 
or problem-solving. In the educational context, CT skills involve an objective decision-
making process and self-control that lead to interpretations, analysis, evaluation, 
conclusions, and explanations based on considerations such as evolutionary, conceptual, 
methodological, criteria, or contextual factors underlying the research (Andrews, 2015). 

Critical thinking involves assessing the authenticity of ideas and opinions in light 
of available evidence. If the evidence fails to support the opinions, critical thinking 
deems them generally incorrect. Critical thinking extends beyond common sense and 
individual ideas, focusing on the objective analysis of data that supports a given 
phenomenon (Andrews, 2015; Brookhart, 2010). 

Display of critical thinking in the classrooms at higher education level is 
imperative for students’ academic growth. Teachers must to articulate the thinking 
manners as essential part for critical thinking. Learners at higher education level should 
be evaluative, reflective, judgmental and analytical (AlKhatib, 2019).  

There are many frameworks available for critical thinking, one of the significant 
one is Facione (1990) comprised of the following components 

1. Interpretation  
2. Analysis  
3. Evaluation  
4. Inference  
5. Explanation 
6. Self-regulation” (Payan et al., 2022, p.5). 
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Figure3. Facione’s Model of Critical Thinking Skills 

Both creative and critical thinking skills are learnable and teachable skills 
(Anderson et al., 2001). In the 21stcentury, the efficacy of universities will be assessed 
based on their ability to cultivate individuals as critical and creative thinkers capable of 
generating practical, beneficial, necessary, economically feasible, technologically viable, 
and justifiable arguments and ideas (AlKhatib, 2019). 

But teacher education institutions in Pakistan are lacking in producing critical 
and creative thinkers. The exam system is more marks oriented and learners are more 
focused on lower order thinking skills. Recalling the information is the prominent 
drawback of the examination system (Khan et al. 2019; Khizar et al., 2020; Nauman, 
2017). Teachers' knowledge, professional development, classroom practices, curriculum 
structure, assessment practices, and institutional infrastructures provide limited support, 
are also reasons for less developed creative and critical thinking skills (Bhattacharya & 
Mohalik, 2021). Even though market is also demanding the skills which are more real life 
oriented in terms of higher order thinking skills. Most of the prospective teachers are also 
being recruited in private schools and institutions, these schools also appeal for creative 
and critical teachers (Khizar et al., 2020). 

There could be many problems for not developing creative and critical thinking 
skills among students, like limitation in career growth, ineffective communication, 
inability of decision making, shallow understanding, less innovation, reduced problem 
solving and lack of adaptabilities for new situations (Khan et al., 2019; Nauman, 2017; 
Saeed & Ahmed, 2021; Zohar & Dori, 2003). 
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Methodology 

Research Design: A survey research design was used to gather the data. The used design 
underpins the positivism paradigm as a quantitative research. The design gives a 
numerical and factual insight to gather opinion as representative of a large group of 
people (Cohen et al., 2018; Creswell, 2022).  

Participants: The participants of the study were 311 prospective teachers from terminal 
semesters of two teacher education program that were B.Ed. Honors and B.Ed. (1.5). The 
convenient sampling technique was applied. The population of the study is all 
prospective teachers from terminal semesters of two programs, B.Ed. Honors and B.Ed. 
(1.5) belong to public sector universities, in the province of Punjab. Five public sector 
universities included: University of Education (Main campus Lahore), University of 
Gujrat, University of Sargodha, Islamia University of Bahawalpure and Govt. College 
University, Faisalabad. 

Instrument: A self-assessment seven-point likert scale was used to collect the data. Two 
self-assessment scales were adapted to construct the instrument. The permission was 
sought from the relevant researchers to use their instruments. Creative Process 
Assessment Scale (CPAS), English and Urdu version by Schuler & Görlich (2007) and 
Critical Thinking Self-assessment Scale (CTSAS) short form by Payan et al., 2022 were 
adapted. The instrument comprised of 60 statements, under the two main factors of 
creative and critical thinking skills. 

Reliability and Validity: The procedure of content validation was applied to ensure the 
content validation of the tool. Two field experts were involved to ensure the validation 
procedure. All the statements were validated by experts and no statement was rejected or 
revised. As far as the reliability of the tool is concerned it was indicated by a score identified 
as the Cronbach Alpha, with a value of 0.95, which is an excellent value as per specialists. 

Data Analysis: To calculate the overall score of the instrument, the researcher used SPSS 
Version 21. Descriptive statistics were employed to calculate the mean and standard deviation.  

Results 

The seven point likert scale was divided into seven categories from never to always as: 
Never = 1, rarely = 2, occasionally = 3, sometimes = 4, frequently = 5, usually 6 = always 
= 7. The mean for creative thinking skills was 3.8, which was on lower side, showed that 
students were using their creative thinking skills sometimes. The critical thinking skills 
were also low with the mean value of 3.9, directed that they used these skills sometimes. 
Overall mean score was 3.9. The overall results indicated that the creative and critical 
thinking skills of students were found to be on lesser side. 
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Table 1  
Descriptive Statistics 
Thinking Skills N Mean Std. Deviation 
Creative thinking skills 311 3.8063 1.03854 
Critical thinking skills 311 3.9263 .46125 
Overall mean 311 3.9 .70 

Discussion 

Research has revealed the imperative role of two main 21st century skills in addressing 
the demands of the present epoch in the context of education. The ultimate focus of this 
study was to examine the level of creative and critical thinking skills of future teachers 
through their perception. The results exposed that a majority of prospective teachers 
perceived themselves at a lower level of creative and critical thinking skills. These 
findings from the current study align with previous research with reference to the 
deficiency of critical thinking skills (Noman, 2016) and creative thinking skills (Khan et 
al., 2019). Ahmad et al. (2014) also conclude that university students were in deficit in 
top order thinking skills including creative and critical thinking skills. Another local 
context oriented study of Khizar et al. (2020) came up with the deduction that two vital 
higher-order thinking skills which are also needed as 21st century skills were lacking in 
prospective teachers (Afifah & Retnawati, 2019; Bibi & Akhter, 2020). 

Conclusion 

The present study concluded that prospective teachers were still lacking in creative and 
critical thinking skills as 21st century skills. Prospective teachers showed the low level of 
these skills. Despite being in high demand and relevant to the market, these skills 
continued to be overlooked. 

 The low level of creative and critical thinking skills may cause several issues due 
among students. These include restricted career advancement, ineffective 
communication, weakened decision-making abilities, superficial understanding, 
diminished innovation, decreased problem-solving capabilities, and a lack of adaptability 
to new situations. 
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