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( ABSTRACT

The focus of the study was to create a valid and reliable scale to know the attitudinal orientation of marigold farmers towards
marigold cultivation. The major challenge a research face while developing and standardizing a new scale is measurement error,
keeping that in mind; Likert's summative rating technique was used, the items were collected based on attributes of marigold
cultivation, and carefully edited. Item responses were obtained on five-point continuum. Item analysis was determined to find out
that weather the scale differentiate between the low and high attitude group. Cronbach's Alpha yielded the reliability and was found
0.829, which indicates the scale items has good internal consistency. To know the validity of the measure Content Validity was
determined. The Kappa statistics was also employed for the removal of chance agreement. The standardize scale contributes toward

Highlights:

Reliabilit
| Reliability

a precise and reliable instrument for measuring the attitude within its specified domain. The final scale includes nineteen items.

e Theitemsofthescale were generated based on attributes of innovation (marigold cultivation).
* [temanalysis and high Cronbach's alpha confirms a reliable scale, to asses marigold farmer's attitude.
* Contentvalidity analysis ensures that the scale item is valid, to asses marigold farmer's attitude.
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Introduction

Marigold (Tagetes) originates to America, yet cultivated
worldwide like countries of Europe, Asia, and Africa [1]. It
accounts for over half of the world's loose flowers being
amongst the most widely cultivated flower crops [2], [3], [4].
Many species of this genus are cultivated but the Tagetes spp. is
widely grown around the world due to its superior quality [5],
[1], [6]. Marigold cultivation is an important commercial crop
with significant economic potential for farmers of different
regions. Tagetes are in demand due to their aromatic quality and
significant industrial value lately, the farmers have also shown
interestin its cultivation [7]. Research has also shown that it can
provide significant income and employment opportunities
compared to other traditional crops [8]. In India, marigold is
cultivated around 81.54 thousand ha with a production of
923.43 thousand tonnes of flowers, of which 897.24 thousand
tonnes are loose and 26.19 thousand tonnes are cut flowers [9].
In the Jammu division, the total area under marigold cultivation
is 0.164 thousand ha, producing 1745.2 tonnes of Loose flower
[10]. For the present study, the object is conceptualized as
Marigold. The adoption of an innovation depends upon how
favorable the clientele's attitude is toward the innovation. The
study focuses on developing a measure to know the farmers
attitude toward marigold cultivation.
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Materialsand Methods

Attitude is a tendency towards behavior, not an unseen mental
condition, but consistent, observable pattern of thoughts,
emotions, or actions directed at a particular object or idea [11].
For the present study attitude was conceptualized as the feeling
(positive or negative) towards marigold cultivation based on
attributes of marigold cultivation.

The theory of attributes suggests that individual adopt
innovations when they have a positive attitude toward it, believe
itadds value, easy to use, and fit the existing system. Research on
farmer's attitude shows significant focus on their views towards
various crops, yet less attention has been given to how
innovation attributes shape these attitudes, influencing the
overall adoption process. Rogers [12], [13], defines relative
advantages as how much better innovation is compared to what
itreplaces, with subdimensions like profitability, low cost, social
prestige, time saving, comfort and immediate results, though
not all benefits are evident pre-implementation. Compatibility
reflects alignment with individuals (adopter's) needs, values,
and norms. Complexity indicates how challenging an innovation
is to comprehend, and use. Trialability is the degree to which an
innovation can be experimented on a limited basis before its full
adoption, while observability is how easily visible is the result of
the innovation. Except the complexity all the other four
attributes (relative advantages, compatibility, trialability and
observability) positively influence innovation diffusion [14].
The scale construction consisted of the following steps:
collection of items, editing and correction of items, number of
items, item scaling, pretesting, item analysis, reliability, and
validity.
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Collection of Items

For the construction of the scale, a pool of items was generated
about marigold cultivation based on attributes of innovation
from secondary sources like books, bulletins, magazines,
research papers, and conducting discussions with experts as
well as subject matter specialist [12]. Initially 46 statements
were prepared.

Editing and Correction of Items

The initial prepared statements underwent a review and
revision process and carefully edited, revised, and restructured
exercising the 14 criteria [15]. After getting comments from the
experts and subject matter specialist, the items were corrected
based on those comments. A careful revision was done to evade
the misinterpretation while understanding the content and
meaning of each statement before administering the items to
therespondents.

Number of items
After rigorous revision 28 statements were retained for further
analysis.

Item scaling

Likert's summated rating scale was used from various available
scale construction techniques. Five-point continuum response
was used for the items i.e. Strongly Agree to Strongly Disagree
[16].

Pretesting
The scale having 28 items was administered to 24 marigold
growers (non-sampled) on five-point psychological continuum.

Results and Discussions

Item Analysis

To construct of a valid and reliable scale item analysis is an
important step. For each positive items the scores were assigned
as 5,4,3,2,1, and for each negative items reverse scoring was
done for the calculation of the t value. By summing up all the
score obtain on all items the respondents overall score was
obtained. The arrangement of the respondents was done in
descending order based on the score obtained. Further, 25
percent of the respondents i.e. 6 famers from each; i.e. group
with high attitude and the group low attitude. The critical ratio (t
value) to find out the extent to which an item differentiates
among the low attitude and high attitude groups.

Edwards formula used for item analysis [17]:

Where;
o, 2Xi—(xy)*
Xy —-X )=t =
(Xu ") n
and, L DXE- (X
X, —-X )Y ===
(X~ X)) -
Whereas,

X X2 = Sum of the squares of the individual scores in the high groups.

XX? = Sum of the squares of the individual scores in the low groups.
Xy = The mean score on a given statement for the high group.

X, = The mean score on a given statement for the low group.

n = Total respondents in individual (Low and High) groups.

Selection of Items
The items (statements) having a critical ratio (t value) 1.75 or
above were retained.

Standardization of scale
Reliability and content validity of the measure was assessed.

Reliability

The reliability is the degree of consistency and, the degree to
which a measurement produces consistent results or scores
each time it is used, assuming the underlying concept being
evaluated remains unchanged. Internal consistency reliability,
the main approach for assessing reliability in multi-item scales,
offers insight into how well the various items within the scale
relate to one another [18]. The alpha of the scale of 19 items was
found to be 0.829 and the alpha based on standardized items
was 0.840. The alpha score of 0.829 for the scale exhibits that the
scale has good reliability.

Validity

Validity is the degree of accuracy, how accurately a measuring
device measures what it tends to measure. To know the validity,
the content validity method was used, that was quantified in two
steps: first the content validity ratio (CVR), followed by the
content validity index (CVI) was computed employing Item
content validity index (I-CVI) and Scale Content Validity Index
(S-CVI) respectively.

Step 1: Content Validity Ratio (CVR)

CVR is used for individual items of the measure [19]. The CVR
ascertain if each item is essential for assessing the construct
being measured. A panel consisting experts and subject matter
specialists was asked to rate items of the measure as either

X, — X "essential,” or "not essential" for the scale with scores assign as
t= = = of 1 for “essential” and 0 for “not essential” [20].
T(Xy —Xy)?+ XX, — X, )2
nn—1)
Table 1: CVR critical values [19]
No. of Experts 7 10 11 15 20 25 30 35 40
Minimum value 0.99 0.78 0.59 0.49 0.42 037 0.33 031 0.29
The formula used for CVR: Step 2: Content Validity Index (CVI)
neN The CVI of the scale was calculated by I-CVI (for all individual
CVR = —p 2 items) and S-CVI (for overall scale) [20]. For CVI, the panel was
7 asked to rate each scale item scoring from 1,2,3,4 for not

ne =totaljudgesrattinganitem as "essential”

N =total number of judges.

Since the total Judges involved in the process was 15, then
according to Lawshe the items having the CVR above 0.49 was
retained and the items having CVR below 0.49 were discarded.

relevant, somewhat relevant, quite relevant, and highly relevant
respectively. The S-CVI score of a measure range from 0 to 1,
highervalue indicates that the scale has greater content validity.

Formula used:
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[-CVI = (total judges giving an item rating 3 or 4) / (total judges
inapanel)

S-CVI=X (I-CVI) /n

n=total no.of items

The acceptable threshold for content validity is an S-CVI of 0.80
or higher [21], [22], [23]. The S-CVI of the scale was found to be
0.90, which was well above the accepted threshold. Thus, the
scale was found with high content validity.

Kappa Statistics

Multi-rater kappa statistics was also used in addition to CVI, it
substitutes any random chance agreement thus ensuring a
better understanding of content validity. Kappa statistic
supplements CVI by ensuring that the expert's agreement is
beyond chance [24]. Before computation of Kappa Statistic, it is
required to calculate the probability of chance agreement.

Table 2: All the statistical values of the final selected items of the scale

The formula used
N!

— N
T A (N - A)! x 0.5
Whereas,

Pc = probability of chance agreement

N =number of experts in the panel,

A = number of experts in the panel who agree that the item is
relevant

The formula used for Kappa statistic:

Pc

The Kappa value of the scale items ranges from 0.86 - 1. Since
the kappa was above the threshold of 0.74 it was considered
excellent.

Item ‘t’ value Reliability CVR I-CVI S-CVI Pc Kappa
1 1.96 1 1 0.000031 1
2 1.83 0.87 0.93 0.000457 0.93
3 2.85 0.6 0.80 0.0138 0.80
4 1.91 o 0.73 0.86 0.0032 0.86
5 3.86 § 0.73 0.86 0.0032 0.86
6 2.27 i 0.87 0.93 0.000457 0.93
7 2.79 %3 0.87 0.93 - 0.000457 0.93
8 3.07 a 1 1 T 0.000031 1
9 2.39 f 0.6 0.80 w3 0.0138 0.80
10 2.67 & 0.6 0.80 ) 0.0138 0.80
11 2.33 % 0.6 0.80 % E 0.0138 0.80
12 2.27 < 0.73 0.86 =] 0.0032 0.86
13 2.79 - 1 1 @ 0.000031 1
14 3.07 _§ 1 1 0.000031 1
15 2.39 § 0.87 0.93 0.000457 0.93
16 3.19 © 0.73 0.86 0.0032 0.86
17 3.19 0.87 0.93 0.000457 0.93
18 2.71 0.87 0.93 0.000457 0.93
19 1.85 0.87 0.93 0.000457 0.93

Conclusion 2. Hou Z, Liu ], Cai M, Liu Y, Zhang M, Wang L, Yang W, and

In the construction of the scale, Item analysis, reliability, and
validity were determined to find the instrument's stability, the
outcome revealed that the scale items discriminate well
between Low attitude and high attitude groups and the
instrument is reliable and valid. Hence, it shows that the final
selected items have a good statistical fit for assessment of
farmer's attitude towards marigold cultivation. Nineteen scale
items were retained.

Future scope of the study
Beside the content validity of the attitude scale items, construct
validity can also be used to assess the validity of the scale.
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