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Abstract
[bookmark: _GoBack]This paper is constructed to determine the psychometric properties of perception scale on 21st Century Skills for pupil teachers. In this paper an attempt was made to assess the validity and reliability as well as to provide the appropriate standards for interpretating the results of perception scale on 21st Century Skills. The scale includes 41 items to measure twelve types of skills on a large sample of 328 pupil-teachers of different teacher training colleges. Content validity was determined by various experts of reputed universities and construct validity was calculated using Pearson inter-items correlation between items was calculated. Furthermore, Pearson coefficient of correlation between dimensions and total value was calculated.The reliability of the test was tested by calculating Alpha Cronbach. Quartile Deviation was calculated in order to ascertain the levels of perception on 21st Century Skills. Overall, it is concluded that the perception scale has good construct and discrimination validity. Moreover, all the values of reliability coefficient for each dimension are highly significant.
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Introduction

The time has gone when the function of education was connected solely to success in exams, where students needed to memorize the answers & reproduce the same in exams. Advancements in all fields demand education to revolutionize itself and prepare students to lead happy and successful lives. The impact of modernisation globalisation and explosion of Artificial Intelligence has affected the lives of everyone both positively and negatively. On one hand, these advancements are making our lives faster & easier and on the other hand, they are the source of stress, anxiety and harsh competition. In India traditional educational system was producing a large chunk of educated unemployed people but to its rescue NEP-2020 was launched to produce skill manpower in the country. Only knowledge is not enough, our future generation should be skilled to face those challenges. Therefore, 21st Century skills need to be integrated across the curriculum and the task of integration is upon the shoulders of the teaching community.
 According to Silva (2009) 21st Century Skills are not at all new rather they are “newly important” as their requirement is most urgent & important than before. In a press release U.N Secretary of Education, Ame Duncan (2009) referred 21st Century Skills as “ skills that increasingly demand creativity, perseverance and problem-solving combined with performed well as a part of team”. NEP 2020 also has full faith in the 21st Century Skills, they are mentioned as-“Certain key capacities, values, and dispositions (which include what are sometimes called ‘21st Century Skills’) should also be acquired by all students across subject areas to become skilled, fulfilled and productive human beings in today’s rapidly changing world (Rahman, 2025). 21st Century Skills comprises of life Skills (flexibility & adaptability, leadership & responsibility, Initiative & self-direction, productivity, social & cross-cultural interaction), learning skills (critical thinking & problem-solving, creativity, collaboration, communication) and literacy skills (information, media and technology). When there comes the need of developing skilled teacher, the perspectives of teachers are as vital as their education. With regard to the research done by Kan & Murat (2018) on 21st Century skills found prospective teachers are broadly in agreement, with gender variations mainly in favour of female prospective teachers, indicating a preference for these talents, especially in learning, creativity, life and career, and information, media, and technology. According to the research done by Zamir and Ali (2023) found positive perceptions of prospective teachers on ICT integration, however participants’ motivation depending on technology differed. It is therefore highly essential to investigate the perception of teachers about the integration of 21st Century Skills. Keeping this objective in mind researchers had made an endeavour to develop perception scale on 21st Century Skills and standardized it.

Review of Related Literature
Bell (2010) authored an essay ‘Project-based Learning for the 21st Century: Skills for the Future’ stated that to become an effective member of the society our students should develop 21st Century Skills through PBL. This study also want us to rethink about the approach of assessment while instilling 21st Century Skills among students.
Rotherham and Willingham (2010) authored an essay on ‘21st Century Skills: Not New but a Worthy Challenge’ in which they argued that the emphasis on “21st Century Skills” will not provide the expected outcomes unless improved curriculum, teaching and assessment are implemented. They also emphasized the need of connecting knowledge and skills.
Santhakumari (2012) investigated the ‘Perception of teacher educators on the practical aspects of secondary teacher education’. This study explored that female teacher educators had a higher degree of perspective on practical knowledge than male teacher educators. Government teacher educators had a higher perception score than autonomous teacher educators in terms of practical knowledge. Urban teacher educators have a stronger view of practical expertise than rural teacher educators.
Geisinger (2016) investigated 21st Century Skills: What Are They and How Do We Assess Them?’ This study discovered that it is feasible to assess the variety of complicated knowledge and 21st Century Skills. It is evident that our education system over emphasized memorization and routine problem-solving require adjustment.
Haan, et.al., (2017) did ‘A systematic literature review on relationship between 21st Century Skills and Digital Skills’. After investigating the relevant scholarly literature, it was concluded that 21st Century Skills are more than just digital skills. Furthermore, unlike digital skills, 21st Century Skills are not always supported by ICT.
Fatmawati (2018) researched on ‘Students’ perception of 21st Century Skills development through the implementation of project-based learning’. The findings of the study revealed that project-based learning often helps pupils to acquire 21st Century Skills. This work also urges educators to design project-based learning with the stated goal of building 21st Century Skills.
Bani-Amer (2022) focused on ‘Student teachers' perceptions of their development of 21st century competencies’. Based on their self-evaluations, Jordanian pupil-teachers judged that they had successfully learned 21st Century Skills. It was also found that there was no difference in perceptions between male and female pupil-teachers. Collaboration was the most effectively acquired skill, while worldwide connections were least developed.
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Jain and Shetty (2022) investigated the ‘Digital Competence among school Teachers across Gender’ and reported no significant variation in digital competence of female and male school teachers. Both genders scored high on digital competence scale.
Ohiri et,al.(2024) researched on ‘Psychometric Properties of a Test: An Overview’ and reported that identification of tests’ psychometric properties is crucial in ensuring the quality of the used instrument. Verification of validity and reliability is not only crucial for designing original testing instruments but also in choosing tools to be utilized in educational and psychiatric contexts.

Dimensions of Perception Scale on 21st Century Skills

Perception about Integration of Life Skills – Integration of life skills in curriculum is quite crucial in today’s world. Life skills enables the person to successfully navigate the demands and difficulties of daily life. Perception of teachers can have a big impact on how well they teach.
Perception about Integration of Learning Skills- Learning in the 21st Century is not confined to cramming of the lessons in the classrooms, rather learning today involved thinking critically & creatively that demands collaboration & communication with the global world. Perception of teachers who took up the challenge of bringing classroom learning at the global platform does matters a lot.  
Perception about Integration of Literacy Skills-Technology is all around us and it is expanding every new day. To meet those technological advancements our students should evolve and thrive to be future ready. Perception of teachers can have a big impact on how well they are making their students technologically literate.
Preparation of Draft
 Initially, the researcher has framed about 52 test items related to three dimensions. These items were given to some experts for their expert advices. These experts were from Fakir Mohan University, Aligarh Muslim University and Assam University working in education departments. Their value able suggestions were obtained in order to ensure content validity. Seven (08) items were deleted and some of them were reframed. Finally, 44 items were retained for pilot study. 


Experimental Try Out
The draft of the scale was applied on 328 pupil-teachers ascertain the ease of language and the logical correctness of the responses. After pilot study insignificant items were deleted and finally (41) items  were retained. Table-1 shows the total number of positive worded and negative worded items that were kept dimension-wise in perception scale on 21st Century Skills.
Table-1
Dimension of the Scale and Items in Perception scale

	S. No.
	Scale Dimension
	Items
	Positive worded Items
	Negative Worded Items

	1.
	Life Skills
	1-18
	1,3,4,5,7,8,9,11,13,14,15,16,17,18
	2,6,10,12,

	2.
	Learning Skills
	19-32
	19,20,23,25,26,28,30
	21,22,24,29,27,31

	3.
	Literacy Skills
	33-44
	32,34,35,37,38,39,40
	33,36,41

	Total
	41
	27
	14



Validity of Perception Scale on 21st Century Skills

 Construct Validity

 Content validity was established by seeking experts’ opinions but in order to ensure construct validity, Pearson inter-items correlation between items was calculated and results are shown in Table-2. Only those items which showed significant relationship were retained and remaining 03 items were found insignificant thus deleted. Finally, the scale consisted of 41 items in total.

Table-2
Inter Items Correlation for Perception Scale on 21st Century Skills

	S. No.
	r =value
	   Mean
	    S.D.
	   S. No.
	 r =value
	  Mean
	    S.D.

	1.
	  0.30**
	  4.48
	0.61
	  23.
	0.47**
	4.31
	0.68

	2.
	  0.31**
	  4.17
	0.56
	  24.
	  0.24(NS)
	3.40
	1.05

	3.
	  0.52**
	  4.28
	0. 72
	  25.
	0.38**
	3.50
	0.96

	4.
	  0.41**
	  4.03
	0.63
	  26.
	0.36**
	  4.18
	0.69

	5.
	  0.51**
	  4.28
	0.65
	  27.
	0.57**
	  4.29
	0.62

	6.
	  0.38**
	  3.56
	0.97
	  28.
	0.54**
	  4.21
	0.73

	7.
	  0.46**
	  4.33
	0.57
	  29.
	0.49**
	  3.45
	1.05

	8.
	  0.32**
	  4.07
	0.56
	  30.
	0.54**
	  3.46
	1.01

	9.
	  0.43**
	  4.19
	0.56
	  31.
	0.39**
	  4.10
	0.72

	10.
	  0.45**
	  3.67
	0.99
	  32.
	0.48**
	  3.40
	1.02

	11.
	  0.39**
	  4.24
	0.53
	  33.
	0.45**
	  4.15
	0.67

	12.
	  0.42**
	  3.59
	1.06
	  34.
	0.49**
	  3.68
	1.03

	13.
	  0.38**
	  3.61
	0.88
	  35.
	0.53**
	  4.17
	0.68

	14.
	  0.44**
	  4.11
	0.77
	  36.
	0.49**
	  3.48
	1.00

	15.
	  0.37**
	  4.11
	0.61
	  37.
	0.29(NS)
	  3.59
	0.91

	16.
	  0.44**
	  4.15
	0.62
	  38.
	0.41**
	  3.84
	0.75

	17.
	  0.33**
	  4.07
	0.61
	  39.
	0.32**
	  4.21
	0.64

	18.
	  0.32**
	  4.23
	0.55
	  40.
	0.49**
	  4.10
	0.62

	19.
	  0.40**
	  4.27
	0.70
	  41.
	0.36**
	  3.90
	.77

	20.
	  0.38**
	  4.14
	0.70
	  42.
	0.23(NS)
	  4.17
	.80

	21.
	  0.50**
	  3.69
	1.02
	  43.
	0.37**
	  3.38
	.97

	22.
	  0.51**
	  3.61
	1.00
	  44.
	0.49**
	  3.10
	1.37


**Significant at 0.01 level			                                                                                                                                                     
(NS) Not Significant

Furthermore, Pearson coefficient of correlation between dimensions and total value was calculated as shown in Table-2.1. All values were found significant at 0.01 level of confidence.

Table-2.1
Validity of Perception Scale on 21st Century Skills
	S. No.
	Scale Dimension
	Validity Co-efficient

	1.
	Life Skills
	0.42**

	2.
	Learning Skills
	0.37**

	3.
	Literacy Skills
	0.23**


**Significant at 0.01 level.


Reliability of Perception Scale on 21st Century Skills 

Reliability was obtained by calculating Alpha Cronbach between domains and total values. It was found to be 0.89 as shown in Table 3 below:


Table-3
Reliability of Perception Scale on 21st Century Skills

	S. No.
	Scale – Dimension
	Reliability co-efficient

	1.
	Life Skills
	0.70

	2.
	Learning Skills
	                      0.80

	3.
	Literacy Skills
	                      0.74

	
	Total
	                      0.89




Scoring of the Perception Scale on 21st Century Skills
 Both negative and positive worded items were kept in perception scale on 21st Century Skills. Scoring pattern for them is shown below. 

Table-4
Scoring Pattern of Perception Scale on 21st Century Skills

	Items
	Strongly Agree
	Agee
	Undecided
	Disagree
	Strongly Disagree

	Positive
	5
	4
	3
	2
	1

	Negative
	1
	2
	3
	4
	5



Table-5
Levels of Perception Scale on 21st Century Skills
	Levels
	Range
	Percentage

	Higher 21st Century Skills
	165-205
	25%

	Moderate 21st Century Skills
	83-164
	50%

	Low 21st Century Skills
	41-82
	25%



Quartile Deviation was calculated in order to ascertain the levels of perception on 21st Century Skills.  
Q1= Low 21st Century Skills that is 25%
Q2 & Q3= Moderate 21st Century Skills that is 50%
Q4=Higher 21st Century Skills 25%
Pupil Teachers who have obtained 41-82 score were placed in low 21st century skills. Pupil Teachers who have obtained 83-164 score were placed in moderate 21st century skills. 
Pupil Teachers who have obtained 165-205 score were placed in higher 21st century skills.
Administration of Scale- It takes 25-30 minutes for respondents to fill it. Before administrating this scale researcher must establish rapport with them and following points must be made clear to them:
· Test administrator should motivate the respondents to give free and frank responses and ensure them that this scale is just to know their perception only and the information given by them will be kept confidential.
· Provide accurate responses so that proper measures can be taken to integrate 21st Century Skills in the curriculum.
· Doubts regarding any item should be clarified by the investigator at any stage of its administration.
· Before collecting the response sheets, the test administrator should ensure that all items have been answered by the respondents.
· The most common problem faced by the investigator during the scale administration was respondents were copying each other responses. A proper seating arrangement should be made for the respondents in a peaceful environment.
· It can be administered on the pre-service teachers as well as on the in-service teachers.
· It can be administered on group of teachers as well as individual teacher at a particular time.
Uses of Perception Scale on 21st Century Skills
The Perception Scale on 21st Century Skills can be used (i) to identify how teachers view the importance of integration of 21st Century Skills into curriculum ii) to reveal whether the teachers feel positive, negative or neutral about these skills iii) to pinpoint challenges or barriers in integrating 21st Century Skills iv) to provide feedback for curriculum developers about how well 21st Century Skills are embedded in lessons, activities and assessment.

Conclusion
After following the steps of constructing the scale it can be concluded that:
· The study has produced a perception scale on 21st Century Skills of pupil-teachers. The scale includes 41 items which measure thirteen types of skills including flexibility & adaptability, leadership & responsibility, initiation & self-direction, productivity, social & cross-cultural interaction, collaboration, creativity & innovation, critical thinking & problem-solving, communication, information, media and technology literacy skills. 
· The content validity was established with the evaluation done by experts and construct validity was calculated by Pearson’s correlation method. The correlation coefficients of all dimensions are 0.42, 0.37, 0.23 which are significant at 0.01 level.
· The reliability of the scale was calculated by Alpha Cronbach Coefficient. It has the reliability of 0.89 which makes it a reliable scale.
· To ascertain the levels of perception on 21st Century Skills, Quartile Deviation was calculated. Students with 165-205 score have higher 21st Century Skills, 83-164 score have moderate and 41-82 score have low 21st Century Skills.
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Perception Scale on 21st Century Skills
Please go through all the statements carefully and put a tick mark (  ) on the most suitable option against each item.
	S. No.
	21st Century Skills
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	1.
	I perceive that skill development is most important for leading a successful life in the 21st Century.
	
	
	
	
	

	2.
	Lack of resources is not an important challenge of instilling 21st Century Skills
	
	
	
	
	

	3.
	I do face curriculum constraint in developing 21st century skills.
	
	
	
	
	

	4.
	I usually get support from school/ college administration in integrating 21st century skills in my teaching.
	
	
	
	
	

	5.
	I believe in the development of flexibility & adaptability skills among students.
	
	
	
	
	

	6.
	Field Trip is not an important teaching methodology in inculcating adaptability skills among students.
	
	
	
	
	

	7.
	I believe in development of leadership skills among students.
	
	
	
	
	

	8.
	Leadership principles can be integrated through case studies from subjects like history, literature, and social science.
	
	
	
	
	

	9.
	I believe in the development of initiative skills among students.
	
	
	
	
	

	10.
	I believe that the development of proactive attitude towards work and life is not necessary.
	
	
	
	
	

	11.
	I believe in development of productivity skills among students.
	
	
	
	
	

	12.
	Assigning tasks or projects with deadlines do not help the students to learn time management. 
	
	
	
	
	

	13.
	Lack of professional attitude is a constraint in developing productivity skills among teachers.
	
	
	
	
	

	14.
	I perceive life skills make students resilient and capable of bouncing back from setbacks.
	
	
	
	
	

	15.
	I perceive myself as culturally competent, able to work effectively with individuals from diverse backgrounds.
	
	
	
	
	

	16.
	I believe in the development of social & cross-cultural skills among students.
	
	
	
	
	

	17.
	The story-telling method is helpful to develop cross-cultural skills among students.
	
	
	
	
	

	18.
	Community work should be integrated into the curriculum to develop social skills among students.
	
	
	
	
	

	19.
	I believe that development of critical thinking skills among students is important.
	
	
	
	
	

	20.
	I perceive that engaging in scientific inquiry and solving complex problems encourages students to think critically.
	
	
	
	
	

	21.
	Debate & discussion is not useful in the development of critical thinking skills among students.
	
	
	
	
	

	22.
	Project-based activities are not useful for the enhancement of problem-solving skills 
	
	
	
	
	

	23. 
	I believe in the development of communication skills among students is important.
	
	
	
	
	

	24.
	It is not so important to use gestures to illustrate while explaining views. 
	
	
	
	
	

	25.
	The inclusion of public speaking in the curriculum will boost students' confidence and communication skills.
	
	
	
	
	

	26.
	I believe in the development of creative thinking skills among students is important.
	
	
	
	
	

	27.
	Encouraging students to write stories or poems or essays fosters imagination, originality, and creativity.
	
	
	
	
	

	28.
	Activities like projects and logic puzzles cannot make students resourceful in creatively solving challenges or obstacles.
	
	
	
	
	

	29.
	Brainstorming is not an important teaching methodology for the integration of creative skills among students.
	
	
	
	
	

	30.
	I believe in the development of collaboration skills among students is important.
	
	
	
	
	

	31.
	Hands-on project is not an important teaching methodology for integration of collaboration skills among students.
	
	
	
	
	

	32.
	I believe in the development of information literacy skills among students is important.
	
	
	
	
	

	33.
	Computer education cannot develop students' ability to quickly learn and adapt to new software or digital platforms.
	
	
	
	
	

	34.
	Students should be taught to use internet & technology responsibly and safely.
	
	
	
	
	

	35.
	I believe in the development of media literacy skills among students is important.
	
	
	
	
	

	36.
	Learning to create media content e.g., writing an article is not so important for students.
	
	
	
	
	

	37.
	I feel my students capable of critically evaluating the credibility and reliability of online information and sources.
	
	
	
	
	

	38.
	I believe in the development of technology literacy skills among students is important.
	
	
	
	
	

	39.
	Use of online tools to collaborate, share & create should be integrated in the curriculum.
	
	
	
	
	

	40.
	Teaching Artificial Intelligence (AI) can make students skilled in utilizing technology to enhance their productivity & efficiency.
	
	
	
	
	

	41.
	Designing ppt, website should not be taught to students.
	
	
	
	
	



