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ABSTRACT
Mental Imagery is the process of creating or re-creating an experience in a person’s mind by employing all the senses.. This Mental Imagery Scale is based on the Vividness of Visual Mental Imagery Questionnaire (VVIQ) developed by David F. Marks (1973), Betts Vividness of Imagery scale (1909), Dual-Coding theory of mental imagery developed by Allan Paivio and Mental Imagery Questionnaire of Francis Galton (1880, 1883). The main objective of the present study was to construct and standardize a Mental Imagery Scale for measuring Mental Imagery of Secondary Level Students. The draft Mental Imagery Scale was administered on a sample of 158 Secondary Level Students for item analysis. The statements of this scale were constructed in both English and Hindi language. The final scale consisted of 70 statements using 3 point rating scale on the basis of 6 (three) selected areas of mental imagery. All the 6 areas of mental imagery included 2 dimensions: Vividness of Mental Images and Clarity of Mental Images. The Split-half reliability coefficient of the scale was found to be .88, the Test-retest reliability coefficient was found to be .78 and the Cronbach Alpha  reliability coefficient was found to be .79. In order to determine the validity of the this scale, the researcher presented it to a number of experts in the field of seeking judgement regarding the content coverage of the scale and it was considered to have satisfactory content validity.
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1.0 Introduction:	
 Every human being has various requirements, needs, abilities and motives among every child that are need to be find out, need to be fulfilled and for this reason definite goals or objectives are need to set. Mental imagery has a function in cognitive processes 1) because they represent something (in addition to or instead of other types of representation representation) 2) for what they represent 3) for how they represent it.  Moreover, mental imagery simplifies the situations, allowing persons to work easily. So mental images are helpful for thinking because of both what they represent and how they represent it.  Mental Imagery gives a chance to deal with a problem or event. People use imagery and imagination whenever they face a problem. Strong imagery is an excellent tool for simulating the situations and events we would like to experience in our lives and enhances a person's capacity for creativity, critical thinking, and reasoning. Mental images are strong powers that are necessary to solve a problem. Mental Imagery is used to understand information and events that need to be remembered. By forming mental imagery, one can visualize themselves achieving success, solving problems and cope with problematic situations that may arise. 
The researcher felt the need to undertake this study, because the study is related to Secondary level students. At this stage they suffer many challenges to develop their qualities, capacities and abilities in the proper direction. They face different types of problems to achieve their goal. Reviewing the works of previous studies, there exist a positive relationship between Mental Imagery and Creative problem solving (Polland, 1996), Mental Imagery and Mathematical Problem Solving Ability (Douville and Pugalle, 2003), Imagery and Problem Solving Ability (Dennis, Astell & Barbara, 2011), Mental Imagery and Creativity (LeBoutillier & Marks, 2003; Kraishan& Bajes, 2015) etc.
For this purpose, the researcher reviewed various tools to measure the Mental Imagery of Secondary level students, but did not found any up-to-date tool that covers most of the dimensions of Problem Solving Ability and Mental Imagery. Therefore the present study is an attempt in the context of Construction and Standardization of  Mental Imagery Scale for Secondary Level Students.
2.0 Review of related Literature:
The researcher consulted existing literature and the well-established scales of Mental Imagery, such as, Vividness of Imagery Scale (Betts, 1909), Vividness of Visual Imagery Questionnaire (VVIQ; Marks, 1973), Mental Imagery Scale (Rajamanickam, 1995),  Object-spatial Imagery Questionnaire (OSIQ; Blajenkova, Kozhevnikov & Motes, 2006), Vividness of Object and spatial Imagery (VOSI; Blajenkova, 2016) Mental Imagery Test (Di Nuovo, Castellano & Guarnera, 2014), Sensory Imagery Questionnaire (Plymouth, 2014), Mental Imagery Questionnaire (Galton, 1880, 1883) etc. All these scales were consulted by the researcher for understanding the content of the dimensions and areas of mental imagery for constructing the Mental Imagery Scale. 

Methodology
3.0 Rationale of the study:
The researcher went through various existing tools and after reviewing these, it was discovered that different researchers have developed different tools to measure mental imagery and the applicability of mental imagery. By reviewing those available tools, the researcher felt the requirement of constructing a Mental Imagery Scale considering the following points:
· The Mental Imagery Scale of Marks (1973) consisted of only visual mental imagery. In this scale, the researcher did not includ the other sensory areas of mental imagery.
· Betts (1909) and Rajamanickam (1995) developed Mental Imagery scale on seven sensorial modalities,  The researcher analyzed that the statements of both the scales are not suitable for the present study. 
· The Object-spatial Imagery Questionnaire developed by Blajenkova, Kozhevnikov & Motes (2006), the statements are only objects, space and verbalizer related imagery, the researchers did not include the sensory areas of mental imagery which are included in the present study.
· Again, in the Mental Imagery Test (2014) developed by Di Nuovo, Castellano & Guarnera, the researchers placed emphasis on only generation, maintenance and manipulation of different categories of images, they also ignored the other aspects of mental imagery which are included in the present study. 
· The Mental Imagery Scale developed by Plymouth (2014), in this scale the researcher included all the sensory areas of mental imagery (vision, Sound, Smell, Taste, Touch, Bodily sensation and emotions), but this scale is not suitable in Arunachal Pradesh, because some of the statements of it are not related to the geographical and cultural conditions of Arunachal Pradesh.
· The researcher again analyzed the vividness of olfactory imagery questionnaire developed by Gilbert, Crouch and Kemp (1998) and found that the statements of this scale is based on real experiences, but it included only olfactory sensory area.
· Again, the researcher analyzed the Test of Visual Imagery Control (Gordon, 1949) and found that this test is only for measurable of Controlability of mental images of the respondents, irrespective of vividness. Therefore this test is not suitable for this present study.
By taking into account the above mentioned drawbacks of the existing tools, the researcher made an attempt to develop a Mental Imagery Scale for Secondary Level Students. 
4.0 Objectives of the Study:
4.01 To construct and standardize a Mental Imagery Scale (MIS)for measuring the level of Mental Imagery in six possible sensory areas of Secondary level students.
5.0 Operational definition of the terms used in the study:
5.01 Mental Imagery: In this study, "Mental Imagery" refers to how strongly a particular time, moment, object, or item is reflected in the mental images (visual, auditory, gustatory, olfactory, tactile, and somatic) of secondary school pupils. The two dimensions of "mental imagery" in this context are the clarity and vividness of the mental images. The degree of clarity of an image, whether it is fuzzy or clear and unambiguous, as well as its brightness or intensity, as reported by the individual, is known as vividness of mental imagery. The clarity of a image refers to the brightness of its colours and the sharpness of the outline and details.  Here, “Mental Imagery” refers to the scores obtained by the Secondary level students in the “Mental Imagery Scale (MIS)” constructed and standardized by the researcher which covers six areas i.e.
 i) Visual 
ii) Auditory
iii) Gustatory
iv) Olfactory
v) Tactual and
vi) Bodily. 
 Here, high scores obtained by the Secondary Level Students on this scale indicates higher level of mental imagery and low scores obtained by the Secondary Level Students on this scale indicates lower level of  mental imagery. 
5.02 Secondary level students: In the study, students enrolled in Classes IX and X at Government and Private Secondary Schools in Namsai District, Arunachal Pradesh, under the Central Board of Secondary Education (CBSE), New Delhi, are referred to as "Secondary Level Students".
5.03 Construction: In the study, the term construction steps followed in developing Mental Imagery Scale for Secondary Level Students. These steps include identification of dimensions, developments of items under each dimension, reviewing and editing of the items, conducting try out of the preliminary draft, item analysis and preparation of final draft.
5.04 Standardization: In the present study, standardization refers to the estimation of validity and reliability of the Mental Imagery  for Secondary Level Students.
6.0 Methodology used in the study: 
6.01 Method of the Study: Considering the nature of objectives and types of data to be collected “Descriptive survey method” has been used in the study.
6.02 Population: The population of the study comprised of all the students studying in class IX and X of all Government and Private Secondary schools of Namsai District, Arunachal Pradesh affiliated to CBSE. There are total 3375 Secondary Level Students in 21 Secondary Schools of Namsai District including Government and Private. 
6.03 Sample: From the above mentioned population, the researcher purposively selected 2 Secondary schools of Namsai District, Arunachal Pradesh, for try-out of the Mental Imagery Scale. For try-out, the draft Mental Imagery Scale for Secondary Level Students were administered to a group of 134 students studying in classes IX and X in the selected Secondary schools.
Again, for collecting the sample for standardization of the MIS, the researcher selected 3 Secondary schools from three Educational Blocks of Namsai District. To estimate the reliability, the scale was administered twice to a group comprising 158 students studying in class IX and X in the selected Secondary Schools.
6.04 Data collection for Mental Imagery Scale for Secondary Level Students (for both try-out and estimating reliability): 
To collect the data from the selected Secondary schools, the researcher first took the required permission from the Principals and Headmaster of the selected schools. After getting the permission, the researcher distributed the draft among the students. Necessary instructions were provided. After completing the responses, the researcher collected the copies and expressed her gratitude to them and the Principals and Headmaster of the school for their cooperation.
The data collection process was done in three phases separately for try out and standardization of the draft MIS:
Phase 1: In the 1st phase, the draft MIS was administered among 134 students studying in class IX and X during the academic session 2023-24 from 2 Secondary Schools of Namsai district. After the try-out, the researcher analyzed the statements of the MIS  and finalized the statements.
Phase 2: In the 2nd phase, the final draft MIS was administered  among 158 students studying in class IX and X during the academic session 2023-24 from 3 selected Secondary schools of Namsai District.
Phase 3: In the 3rd phase, the researcher again administered the final draft MIS  among the same group of students following the same procedure used in the 2nd phase giving a time gap of 15 days for determination of the test - retest reliability of the MIS.
6.05 Analysis and interpretation of the data: The statistical techniques used for analysis of the draft MIS  for Secondary Level Students are described in detailed below.
6.05.01 Discriminating power: To find out the discriminating power of a particular item of the draft MIS for secondary level students t-value  was calculated by using the following formula:
t = 
After calculating the t-value of each item, the final selection of the items for Mental Imagery Scale (MIS) for Secondary level students was made on the basis of the t-value of the items. 
A ‘t’ value equal to or greater than 1.75 indicates that the average response of the high and low group to a statement differs significantly (Edwards, 1957). Therefore, items having (t>1.75 or t=1.75) were identified and considered as eligible for the final form and other items were excluded from the draft scale.
6.05.02 Validity of the draft MIS: To determine the validity of the MIS, the researcher used content validity. 
6.05.03 Reliability of the draft MIS: To determine the reliability coefficients of the draft MIS, the researcher used Split-half method, Test-retest method and Cronbach alpha method.

7.0 Results & Discussion:
7.01Construction and standardization of the Mental Imagery Scale (MIS) for Secondary Level Students:
7.01.01 Construction of the preliminary draft of the Mental Imagery Scale:
		The researcher planned to construct and standardized the Mental Imagery Scale and prepared a draft for the same. In order to prepare the draft Mental Imagery Scale (MIS) for Secondary Level Students, the researcher consulted the existing literature. The researcher went through different dimensions of the scale those were related to Mental Imagery. While constructing the scale the researcher clearly determined the objective. Considering the objective and the nature of the test, the researcher planned to design a Mental Imagery Scale based on the Mental Imagery Scale of Francis Galton (1880,1883). The researcher planned to prepare 90 statements using 3 point Rating Scale for the preliminary draft Mental Imagery Scale. The statements were constructed in both English and Hindi language. For that the researcher decided to collect data from the sample participants. The instructions was prepared to give both in written and oral format. In the present study, the data collection was planned to do in three phases. The standardization of the MIS was decided to estimate by determining its reliability and validity of the test. 
7.01.02 Writing statements of the Scale: 
 From the study of existing literature and theoretical background of the Mental Imagery and on the basis of Vividness of Mental Imagery Questionnaire developed by David F. Marks (1973), Betts Vividness of Imagery scale (1909), Dual-Coding theory of mental imagery developed by Allan Paivio and Mental Imagery Questionnaire of Francis Galton (1880, 1883), 2 (three) dimensions were selected for the draft Mental Imagery Scale and under these dimensions 6 (six) sensory areas of mental imagery were identified. The dimensions and areas of Mental Imagery Scale were shown separately in Table 1 and 2.
7.01.03 The dimensions considered in preparing the statements of the preliminary draft Mental Imagery Scale:
	From the study of existing literature and theoretical background of Mental Imagery and its perspectives, 2 (two) dimensions were selected for the draft Mental Imagery Scale. Reviewing the work of Francis Galton’s 2 (three) dimensions  of Mental Imagery and the areas of mental imagery described by Plymouth’s (2014) and Betts (1909) are identified and marked as most significant to study the Mental Imagery of Secondary Level Students. The 2 (two) dimensions of the Mental Imagery Scale is shown in the Table 1. 
Table 1
Dimensions of the Mental Imagery Scale
	Sl. No. 
	Dimensions of the Scale
	Details of the dimensions

	1
	Vividness of Mental Imagery
	The richness or intensity of the mental image is referred to by this dimension. It evaluates how clearly and strongly and how well someone can visualize a scene, object, or idea.

	2
	Clarity of Mental Imagery
	This dimension describes how detailed and sharp the mental image is. When someone has a clear mental image, they are able to perceive a lot of details about it. 




Under these dimensions there are six areas or types of mental imagery in this constructed Mental Imagery Scale. These are mentioned in Table 2.
Table 2
Types or areas of the Mental Imagery Scale
	Sl. No. 
	Types or areas of the Scale
	Details of the areas

	1
	Visual Sensation
	It includes the items that are related to the experiences of visual sensation. Here, the students have to recall their experiences from the object or event that are related to the visual sensation and classify their clarity and vividness of the images. 

	2
	Auditory Sensation
	It includes the items that are related to the experiences of sensation of hearing. Here, the students have to recall their past experiences of hearing a specific voice or sound that are related to the auditory sensation and classify their clarity and vividness of the images. 

	3
	Gustatory Sensation
	It includes the items that are related to the experiences of taste. Here, the students have to recall their past experiences with tasting the particular object and classify their clarity and vividness of the images. 

	4
	Olfactory Sensation
	It includes the items that are related to the experiences of sensation of smell of an object. Here, the students have to recall their past experiences with the smell of the object and get an image of it and classify their clarity and vividness of the images.

	5
	Tactual Sensation
	It includes the items that are related to the experiences of sensation of touch. Here, the students have to recall their past experiences of touching some object and get an image of it and classify their clarity and vividness of the images.

	6
	Bodily Sensation
	It includes the items that are related to bodily experiences in movements. Here, the students have to recall their past experiences and get an image of that particular experience of body movement and then classify their clarity and vividness of the images.



7.01.04 Distribution of the statements of the preliminary draft Mental Imagery Scale:
For the preliminary draft Mental Imagery Scale, the researcher prepared 90 statements on the basis of 2 (two) selected dimensions and 6 (six) selected areas of mental imagery. The distribution of the statements based on dimensions and areas of mental imagery for preliminary draft Mental Imagery Scale is given in Table 3.
Table 3
 Area wise total statements in Mental Imagery Scale for Secondary level students
	Sl. No. 
	Areas
	Total

	1
	Visual Sensation
	15

	2
	Auditory Sensation
	15

	3
	Gustatory Sensation
	15

	4
	Olfactory Sensation
	15

	5
	Tactual Sensation
	15

	6
	Bodily Sensation
	15

	Total
	90



7.01.05 Reviewing and editing the statements:
	The draft Mental Imagery Scale was presented before the experts and the supervisor of the study for reviewing and editing of the statements on the basis of language, content and nature of the statements. Experts suggested to modify some statements of the scale of the draft MIS. After a careful review and suggestions, the ambiguity, inappropriate vocabulary, irrelevant sentence structures were corrected, modified and removes.
7.01.06 Distribution and arrangement of the statements of the preliminary draft Mental Imagery Scale: 
The distribution and arrangement of the statements based on dimensions and 6 areas of mental imagery of draft MIS is given in detailed in Table 4. 
Table 4 
Distribution of the statements of the Mental Imagery Scale
	Sl. No. 
	Areas
	Items
	Total

	1
	Visual Sensation
	1,2,3,19,20,21,37,38,39,55,56,57,73,74,75
	15

	2
	Auditory Sensation
	4,5,6,22,23,24,40,41,42,58,59,60,76,77,78
	15

	3
	Gustatory Sensation
	7,8,9,25,26,27,43,44,45,61,62,63,79,80,81
	15

	4
	Olfactory Sensation
	10,11,12,28,29,30,46,47,48,64,65,66,82,83,84
	15

	5
	Tactual Sensation
	13,14,15,31,32,33,49,50,51,67,68,69,85,86,87
	15

	6
	Bodily Sensation
	16,17,18,34,35,36,52,53,54,70,71,72,88,89,90
	15



7.01.07 Scoring Key of the Scale: The MIS for secondary level students was designed on the basis of 3 point rating scale, consisting of 3 possible responses i.e., No image is present at all; you only know that you are thinking of the image, Not a clear image, but recognizable and Perfectly clear. The MIS scoring of a student was calculated as the sum total of item scores on all the six areas. Higher the scores in the Mental Imagery Scale denote higher mental imagery of Secondary Level Students. The scoring was done in the manner, where the scoring pattern was determined as:
Table 5
 Scoring procedure of the MIS for Secondary level students
	Sl. No.
	Response of the statement
	Score

	1
	No image is present at all; you only know that you are thinking of the image
	0

	2
	Not a clear image, but recognizable
	1

	3
	Perfectly clear image
	2



7.02 Try out of the draft Mental Imagery Scale: 
After construction of the draft Mental Imagery Scale, the preliminary try out of the draft MIS was carried out to find out the t-value of the individual item or statement.
For the administration of the draft Mental Imagery Scale, the researcher visited the selected schools to try-out the draft MIS for secondary level students. It was administered among 134 students studying in class IX and X during the academic session 2023-24 from 2 Secondary Schools of Namsai District.
7.03 Item Analysis and prepare the final draft Mental Imagery Scale: 
The following steps were followed for item analysis of the draft Mental Imagery Scale.
· The draft MIS was applied on 134 students studying in class IX and X from 2 Secondary schools of Namsai District during the academic session 2023-24. After that the responses were scored by using the scoring key. After scoring, the researcher arranged the scores of all the sampled 134 students in descending order, i.e., from the highest to the lowest score.
· For calculation of discrimination power of the items, high and low scoring groups has been formed under condition by keeping 27% in top and 27% in bottom group on the basis of total score.
· The Mean scores obtained on each individual item by both high scoring group and low scoring group were computed.
· The difference between the mean scores obtained by the high scoring group and low scoring group was computed for a particular item was found out. The difference was considered as the discrimination power of that particular item.
· To find out the discriminating power of a particular item whether it is significant or not, the t-value for each item was found out. ‘t’ value calculation has been done in Microsoft excel.
· Items having (t>1.75 or t=1.75) were than identified and considered as eligible for the final form and other items were excluded from the draft scale.
· Out of 90 items, 20 items were excluded, and 70 items were retained. 
7.04 Item selection/ Preparing the final Mental Imagery Scale: 
After selecting the items or statements of draft MIS, the researcher prepared the final draft Mental Imagery Scale. After calculating the t-value of each item, the final selection of the items or statements for Mental Imagery Scale (MIS) for Secondary Level Students was made on the basis of the significant t-value of the items. For the final Mental Imagery Scale, the researcher decided to select 70 statements from the 90 statements for final MIS based on items having significant t-value. The distribution of the selected items in the final form of Mental Imagery Scale according to different areas is shown in the Table 6.
Table 6
 Distribution of the selected Items in the final form of Mental Imagery Scale
	Sl. No.
	Areas
	Item No.
	Total

	1
	Visual Sensation
	2,3,20,21,37,55,56,57,73,74,75
	11

	2
	Auditory Sensation
	4,5,6,22,23,24,40,41,42,58,59,78
	12

	3
	Gustatory Sensation
	7,8,9,25,26,27,43,45,61,62,63,79,80
	13

	4
	Olfactory Sensation
	10,11,12,30,46,48,64,66,82,83,84
	11

	5
	Tactual Sensation
	13,31,32,49,50,51,67,68,69,85,86,87
	12

	6
	Bodily Sensation
	17,18,34,35,36,52,53,70,71,72,90
	11

	Total
	70



Maximum and minimum individual total score of the final form of Mental Imagery Scale is given in Table 7.

Table 7
Maximum and minimum individual total score range of the final form of Mental Imagery Scale
	Sl. No.
	Dimensions
	Score 

	
	
	Maximum
	Minimum

	1
	Visual sensation
	22
	0

	2
	Auditory sensation
	24
	0

	3
	Gustatory sensation
	26
	0

	4
	Olfactory sensation
	22
	0

	5
	Tactual sensation
	24
	0

	6
	Bodily sensation
	22
	0

	
	Total Score
	140
	0



7.05 Standardization of the final Mental Imagery Scale for Secondary Level Students: 
7.05.01 Validity of the Mental Imagery Scale: 
To determine the validity of the scale, the draft Mental Imagery Scale was presented and sent to a number of experts in the field of seeking judgement regarding the content coverage of the scale and after combining certain suggestions offered, the researcher made the modifications and the scale was considered to have satisfactory content validity.
7.05.02 Reliability of the Mental Imagery Scale:
The Reliability Coefficient of the Mental Imagery Scale found as given in the following table:


Table 8
 Reliability Coefficient for final Mental Imagery Scale
	Sl. No.
	Methods used
	Reliability Coefficient

	1
	Split - half
	0.88

	2
	Test-retest
	0.78

	3
	Cronbach alpha
	0.79



7.6 Time limit for administration of the Final Mental Imagery Scale:
The time limit for the final administration of the Mental Imagery Scale is  45 minutes. 

		This study aimed to construct and standardize the Mental Imagery Scale to measure the level of Mental Imagery of Secondary level students. With regard to the study’s findings, the study constructed the final scale with 70 items. Also, the scale was standardized by calculating its reliability, which was found to be 0.88, 078 and 0.79. The scale’s validity was assured through content validity. The Mental Imagery Scale for Secondary level students is a valuable tool and its application will lead to measure the level of mental imagery of the students.
9.0 Conclusion:
The aim of the  paper was to develop Mental Imagery Scale for secondary level students to measure the Mental Imagery. The validity and reliability of the tool has been established and hence is satisfactory for administration.
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