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	[bookmark: _heading=h.gjdgxs][bookmark: _heading=h.dmhnmmbswwg3]For decades, teachers have been known to be more creative and critical in order to engage students in teaching and learning. In fact, gender plays a role in determining creative and critical thinking through their achievements, which has a big impact on educational institutions. At the same time, the need for creative and critical-thinking teachers has become a crucial phenomenon. Based on these issues, a study has been employed in three institutes of teacher education to discuss the creative and critical thinking among pre-service teachers (N = 331) in the urban area. In this study, respondents have been selected based on gender and their study programmes, which involve a Program Persediaan Ijazah Sarjana Muda Perguruan  and Program Ijazah Sarjana Muda Perguruan. Using inferential analysis, this study has found that the majority of young female pre-service teachers possess critical thinking styles. However, the study did not anticipate the results that creative thinkers have declined through the time spent in their teachers' training programs. Perhaps this indicates the need to prioritise the development of many young talents in creative thinking, preparing pre-service teachers for enhanced student learning in the future. 
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INTRODUCTION

In the dynamic fields of education, teachers are increasingly required to adapt and innovate in teaching and learning to meet the diverse needs of students. This challenge comes when teachers are required to play a role, which can attract students to become more attentive to learning. Therefore, creative and critical thinking are important in this aspect to ensure teachers always have new ideas on how to teach interestingly.Creative thinking enables teachers to devise engaging and novel instructional methods, while critical thinking ensures a methodical evaluation of these methods to ascertain their effectiveness. On the other hand, teaching profession has been dominated by female (ElAtia et al., 2024; Burns et al., 2022; Fattali & Smith, 2023) showing that both thinking skills is importan in 21st century learning (Oner & Aggul, 2023; Thornhill-Miller et al., 2023; Tohani & Aulia, 2022).  Therefore, the impotance of creative and critical-thinking among pre-service teachers has always being a priority to be measured in order to ensure all teachers are  fully equipped when the new generation facing the teaching profession. 
When it comes to measuring creative and critical thinking, the sceptical view that female teachers are more creative and critical in teaching students (Anderson et al., 2021; Pazin et al., 2022) was always a statement that related that the teaching profession is dominated by women. In contrast, a handful of literature has also found that creative and critical thinking skills among teachers have been dominated by men since they have the ability to show their creative and critical thinking skills (Arce-Saavedra & Blumen, 2022; Chang et al., 2021; Hora et al., 2022).Derive form this uncertainty, study examines the creative and critical thinking styles of pre-service teachers in Institutes of Teacher Education (ITE), aiming to provide insights that can inform the design of teacher training programs.
LITERATURE REVIEW

Creative thinking is characterized by the ability to generate new and original ideas, approaches, and solutions. It involves divergent thinking, problem-solving, and viewing situations from multiple perspectives (Peterson & Pattie, 2024). Creativity in teaching is crucial for developing engaging lesson plans, fostering a stimulating learning environment, and catering to diverse learning needs (Fan & Chai, 2022). A handful of studies show that teachers who employ creative thinking strategies can significantly enhance student motivation and achievement (Tang et al., 2022). In conjunction with the the concepts of creative and critical thinking in educational settings, the  literatures has indicated that the differences in creative and critical thinking among teachers is based on gender. This is suitable where this thinking skills influencing teaching methods, student engagement, and learning outcomes.  
This literatures synthesize existing research to provide a comprehensive understanding of how gender may influence these cognitive processes in teaching professionals. Recent studies suggest that female teachers tend to score higher on measures of creative thinking compared to their male counterparts (Soeharto et al., 2024). This might be attributed to differences in cognitive styles, socialization, and educational experiences.For instance, a study by Hora et al. (2022) indicated that women often excel in tasks requiring verbal creativity, while men may perform better in visual-spatial creative tasks. In contrast, a study by Silva et al. (2022) shows no significant gender differences in overall creativity but suggests that the type of creative task can influence outcomes. Therefore, this article aims to explore the differences in thinking styles between genders among pre-service teachers.
Education also plays an important role in determining individual abilities in creative and critical thinking (Wang et al., 2022). Through this theory, previous literature has shown that teacher education programmes play a significant role in developing creative and critical thinking skills. Literature indicates that coursework focusing on instructional strategies, educational psychology, and subject-specific pedagogy enhances teachers' abilities to think creatively and critically (Cremin, 2022). For instance, a study by Ata-Akturk and Sevimli-Celik (2023) found that teachers who participated in professional development programmes emphasising creative teaching methods demonstrated significantly higher levels of creative thinking in their instructional practices.

METHODOLOGY

This article reviews the gender and educational demographic factors as determinants of creative and critical thinking among pre-service teachers within their training. Grounded by the gap between gender and education in determining the types of thinking styles among pre-service teachers in ITE, a quantitative method has been employed to discover which genders possess types of creative and critical thinking. Proportional stratified random sampling was used to pick 331 samples from three ITEs, namely ITE A, ITE B, and ITE C, in an urban area with different characteristics. From a total population of 2344, which is 831 in ITE A, 768 in ITE B, and 745 in ITE C, The study has chosen 117 samples to represent ITE A, 109 for ITE B, and 105 for ITE C, as shown in Table 1 below. All of these respondents are in Program Persediaan Ijazah Sarjana Muda Perguruan (PPISMP) and  Program Ijazah Sarjana Muda Perguruan (PISMP).  

Table 1
Sample of respondents involved in the study

	Place of Populations
	Population
	Proportional Stratified  
Random Sampling

	ITE A
	831
	117

	ITE B
	768
	109

	ITE C
	745
	105

	Total population
	2344
	331



The instrument used in this article is YCreative-Critical test, which has 32 multiple-choice items. This instrument is derived from three thinking traits that form creative and critical thinking styles. It involves the perspectives of creative thinking as a person, creative thinking as a product, and creative thinking as a process. This thinking style requires the left, right, and whole brain hemispheres to be used in thinking (Azmi et al., 2023; Chua, 2018). The validity recorded for this instrument was α=.90 using the product-moment reliability test. The sample of the instrument items was recorded as shown in the Figure 1 below. 

Figure  1. Sample of Self Scoring Yan Piaw Creative -Critical Styles Test 
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Table 2
The Indicators of YCreative-Criticals Test
 
The instruments used self-scoring items, which respondents answered to describe their thinking style. Every item has its own point, which can be calculated and divided to find the range score in deciding which thinking styles the respondents possess. The point score is indicated in Table 2 below.

	Points Score 
	Thinking Styles 

	1.00 -1.99
	Superior Creative Thinking Styles 

	2.00 - 4.49
	Creative Thinking Styles

	4.50 - 5.49
	Balanced Thinking Styles 

	5.50 - 7.99
	Critical Thinking Styles 

	8.00 - 8.99
	Superior Critical Thinking Styles 





FINDINGS
There are five thinking styles that have been categorised using the Ycreative-Critical test: superior creative, creative, balanced, critical, and superior critical thinking styles. Based on the score results, none of the respondents have a superior creative thinking style. The minority of respondents are concentrated in the creative thinking styles 
(f = 46, 13.9%), with the lowest percentage among responses. The second majority of respondents possess critical thinking styles (f = 124, 37.5%), and the majority of thinking styles possessed by pre-service teachers in the ITEs are critical thinking styles (f = 161, 48.6%). Referring to Table 3 below, there were no respondents who possessed superior critical thinking styles as per displays.

Table 3
Thinking Styles of Pre-service Teachers

	Thinking Styles
	Frequency (f)
	Percentage (%)

	Creative Thinking Style
	46
	13.9

	Balance Thinking Style
	124
	37.5

	Critical Thinking Style
	161
	48.6

	Total
	331
	100.0




When it comes to gender, f = 12 respondents represent the minority of male pre-service teachers who possess creative thinking styles, with the lowest percentage of 3.6% among respondents. As seen in the result, f = 47 males in the majority of respondents possess critical thinking styles, accounting for 14.2% of the total. Continually, female respondents have shown the same trend, where only f = 34 represents 10.3% of respondents who possess creative thinking styles, and the majority are placed in the critical thinking styles with a f = 114 and a reading of 34.4%. The remaining respondents for both genders possess balanced thinking styles, which are f = 34, 10.3% males, and f = 90, 27.2% females. 

Table 4
Thinking Styles Based on Gender

	Thinking Styles
	Gender

	
	Male
	Percentage(%)  
	Female
	Percentage(%) 

	Creative Thinking Style
	12 
	3.6 
	34 
	10.3

	Balance Thinking Style
	34 
	10.3
	90 
	27.2

	Critical Thinking Style
	47 
	14.2
	114 
	34.4

	Total
	93
	28.1
	238
	71.9




In contrast, based on the education background, trends show that the minority of respondents in the preparatory programme (PPISMP) and degree programme (PISMP) score the same number in identifying who possesses creative thinking styles (f = 23, 6.9%). In comparison, different results show that PPISMP pre-service teachers possess a higher volume of balanced thinking styles (f = 75, 22.7%) compared to the PISMP programme (f = 49, 14.8%). Critical thinking styles among both PPISMP (f = 91, 27.5%) and the PISMP programme (f = 70, 21.2%) are the highest number in the responses, but the majority of critical thinking style thinkers are among PPISMP pre-service teachers. The trends showing that the majority of PPISMP and PISMP pre-service teachers possess critical thinking styles are shown in Table 5. 


Table 5
Thinking Style Based on Education Level

	Thinking Styles
	Education
	

	
	PPISMP
	Percentage (%)
	PISMP
	Percentage (%)

	Creative Thinking Style
	23
	6.9
	23
	6.9

	Balance Thinking Style
	75
	22.7
	49
	14.8

	Critical Thinking Style
	91
	27.5
	70
	21.2

	Total 
	189
	57.1
	142
	42.9




It is clear that based on gender, both genders show the lowest number of respondents possessing creative thinking styles, and the majority of genders possess critical thinking styles. In the education background, both programmes recorded the same minority reading: respondents possess creative thinking, and the majority possess critical thinking styles. Again, in all respondents scores, none possess superior creative and superior critical thinking styles among pre-service teachers involved, classified by gender and education background.


DISCUSSION AND CONCLUSION

The ability to possess creative and critical thinking styles might be beneficial to learning as pre-service teachers. This is important since the requirement of being creative and critical-thinking teachers is important to help pre-service teachers prepare themselves to be successful teachers in the future (Belda-Medina, 2022; Dilekçi & Karatay, 2023; Razak et al., 2023). At the same time, measuring genders and education backgrounds is also essential when involved in gender-dominated and education-important professions (Codd, 2023; Maguire & Weiner, 2023; Pugach, 2023). In this article, the results show that among respondents in three ITEs that have been prospectively selected, none of the respondents among pre-service teachers possess superior creative and critical thinking skills. The majority of pre-service teachers possess critical thinking styles, which filled nearly half the sample population. This is important to review since the second-largest group in this study also possesses balanced thinking styles. The concern that needs to be brought to light is the number of creative thinkers, which does not even reach a quarter of the samples in this study.

Referring to the gender demographic factor, the same trends show that the majority of pre-service teachers possess critical thinking styles rather than balanced and creative thinking styles. Not to mention that balance in thinking styles is important as a teacher in 21st century skills (Bambang, 2022; Park & Niu, 2023; Tiong & Bakar, 2022). Therefore, the trends that show a sign that the majority of male and female pre-service teachers only possess critical and balanced thinking styles suggest immediate action since this is a possible cause of serious issues. When it comes to measuring thinking styles according to pre-service teachers education, it is surprising that the number of creative thinkers is the lowest in both groups. This number increased when it changed to balance thinking styles and peaked at critical thinking styles. Comparing the two groups, it is already known that PPISMP is the beginning of the programme of PISMP, and results have shown that in both programmes, creative thinkers remain the lowest and critical thinkers are the largest in possessing thinking styles. Perhaps there is a possibility that education might influence the development of critical thinking styles among pre-service teachers.

This paper suggests that ITE is at the forefront of preparing future educators to promote thinking creatively and critically. One of their primary contributions suggested is through curriculum design. These institutions need to integrate courses and modules specifically aimed at enhancing creative and critical thinking. ITE also should encourage interdisciplinary approaches, which require pre-service teachers to integrate knowledge from various subjects, thereby broadening their analytical perspectives. The adoption of innovative teaching methods might further bolster this development. Active learning strategies, such as problem-based, project-based, and inquiry-based learning, are employed to engage students in deep, reflective thought processes. Collaborative learning is also promoted, where group work and projects enable pre-service teachers to exchange ideas and learn from one another. Additionally, reflective practice is encouraged through the use of journals, discussions, and self-assessment, helping future teachers to continuously evaluate and improve their thinking processes.

With this new insight from this article, the Ministry of Education may complement the efforts of ITE through policy and resource support. Policy development is crucial, with the ministry formulating educational policies that prioritise creative and critical thinking. This might be achieved by setting curriculum standards that mandate the inclusion of these skills and by ensuring a consistent and unified approach across educational institutions. At the same time, research and evaluation conducted by the ministry provide valuable insights into effective methods for teaching creative and critical thinking. In research areas such as supporting educational research and evaluating teacher training programmes, the ministry ensures that best practices are identified and implemented. It is hoped that the knowledge that has been derived from this article might set a new vision for fostering creative and critical thinking among pre-service teachers in preparation to face their profession in the future.
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Describe what you have seen.
A duck and a line.
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A white duck is swimming on the running river.
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