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ABSTRACT 
 

Knowledge is the key to development and growth. It creates foundation for speedy adoption of 
agricultural innovations among the farmers. Millet being the most relevant crops of recent times, 
attracted farmers back to its cultivation. Extension systems initiated various programmes focusing 
on the increase in millet production and quality. Prior to this it is imperative to assess the 
knowledge level of the farmers about millet cultivation practices. With this background, the study 
was conducted to construct the knowledge test to determine the knowledge level of the Millet 
farmers in Bundelkhand region of Uttar Pradesh. The steps viz. selection of items, item analysis 
and pre testing, calculation of difficulty index, discrimination index and point bi-serial correlation, 
final selection of the items and also testing its reliability and validity were followed to develop a 
standardized knowledge test. The final knowledge test retained 32 items out 50 raw items. The test 
was found to be significantly reliable and valid which was indicated by high significant value of 
reliability coefficient and content validity. 

 

 
Keywords: Knowledge test; adaptation; millets; web-based system. 
 

1. INTRODUCTION 
 
Millets are a diverse group of cereals, including 
pearl millet, proso millet, foxtail millet, barnyard 
millet, kodo millet, finger millet, and sorghum. 
These ancient crops have been cultivated for 
thousands of years. For instance, finger millet 
was domesticated about 5,000 years ago in 
Africa [1], pearl millet around 4,000 years ago [2], 
and foxtail millet about 8,000 years ago [3]. 
Typically, millets are grown as rain-fed crops with 
minimal or no fertilizer input [4]. They also do not 
require pesticides, as they are less susceptible to 
insect attacks compared to other major cereals 
[5], The growing consumer demand for millets, 
driven by an increase in lifestyle-related 
diseases, suggests a need for increased millet 
production in the coming years [6]. Millet-based 
foods are now frequently recommended for 
promoting a healthy diet and addressing various 
health concerns. Due to their resilience, and 
nutritional value, millet crops are well-suited for 
cultivation in harsh environments [7]. 

 
“Despite the above facts, the importance of millet 
crops has been significantly reduced over the 
past five decades giving way to other commercial 
crops, pulses and oilseeds due to their relatively 
lower remuneration. For increasing the millet 
production and bringing it back to the major 
cultivation, the knowledge and information about 
improved millet production technology, method 
and practices need to be imparted at the right 
time at the farmers’ door step. Insufficient 
information and lack of knowledge may leave 
farmers exposed to inappropriate practices 
leading low quality production and low yield” 
[8,9]. Various mass media, such as radio, 

television, print, internet, etc. have been playing 
significant roles in creating awareness among 
consumers and farming community. Studies 
suggested that the millet farmers seek 
information related to improved varieties, daily 
weather forecast, insect-pest and disease 
management, and nutrient management in the 
millet crops [10,11]. In developing countries, the 
low “extension worker - farmer” ratio is resulting 
in less direct contacts between the ‘change 
agents’ and farmers. Deficient information has 
always impeded growth and development in the 
farming sector; and hence, mass media may 
have to discharge the duty of technology - 
transfer more intensively [12]. 
 

Bloom et al. [13] defined knowledge as those 
behavior and test situation, which emphasized 
the remembering, by either recognition or recall, 
of ideas, materials and phenomenon. Knowledge 
is an important trait in individuals for which it is 
acquired from formal education and informal 
sources through self-learning, personal 
experience, discussion as well as from social 
media etc. Rogers [14] in his Innovation decision 
process concept stated knowledge as first step 
for adoption of any innovation. Knowledge helps 
in boosting the performance of the farmers 
through speeding up the rate of adoption of 
improved farm practices. As knowledge test has 
not been developed in the past with respect the 
knowledge of the millet farmers. With this 
background, a present study was conducted in 
the Bundelkhand region of Uttar Pradesh state, 
which comprises of seven districts namely 
Banda, Chitrakoot, Hamipur, Mahoba, Jalaun, 
Jhansi and Lalitpur. The region has a long history 
of droughts that made this area risky and 
vulnerable for agriculture. The millets crops have 
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been traditionally grown in the region [15]. In 
view of importance of millets in the region as well 
as growing importance of millets as nutritional 
food in the country, an effort was made to 
measure the knowledge level of the millet 
farmers of the Bundelkhand, UP. A knowledge 
test is a set of questions, each of which                 
has a correct answer, to which people respond 
[16].  
 

2. METHODOLOGY 
 
A systematic approach to knowledge test 
construction includes generating pilot test items, 
conducting expert reviews, and calculating the 
properties of the pilot items [17]. Test 
development is a highly complex process 
involving the collection and selection of items 
based on expert evaluation, item analysis (such 
as difficulty and discrimination analysis), and 
assessing both the reliability and validity of the 
test before its final administration [18]. For the 
development of knowledge test 30 non sample 
millet farmers of Banda district of Uttar Pradesh 
were taken. 30 another non-sample respondents 
were selected for reliability check of the 
instrument. 
 
The Knowledge test was developed as per the 
process elucidated by Lindquist [19]. The 
procedure followed for constructing the 
knowledge test is described below: 
 

• Selection of Items: The most important 
element of a knowledge test is the set of 
statements or questions is called items. 
The content of knowledge test is 
composed of questions called items [20]. 
The suitable items were collected and 
compiled after referring different available 
literature like books, magazines, IIMR 
website, and further, the items were 
critically reviewed and validated by the 
subject expert of the BUAT, Banda. A set 
of fifty raw items were selected covering 
most of the areas related to millet 
cultivation, which constitute the initial test 
battery to carry out ‘item analysis’. The 
items of the test were converted into 
genuine dichotomous objective type 
questions to facilitate facile scoring of the 
analyses.  

• Pre-testing and item analysis: item 
analysis of a test usually yields two kinds 
of information [21]. The preliminary 
knowledge test battery was to 
administered to the respondents of the 

non-sampling area i.e., Banda in the case. 
The score were assigned to 1 and 0 for the 
correct and incorrect answers, 
respectively; and then the total score for 
each of the respondent was calculated by 
summing up his/her scores for all the 
items. Later on, the “Difficulty Index” and 
“Discrimination Index” for each of the items 
were calculated, separately. Point bi-serial 
correlation was calculated for item 
analysis, as there were genuine 
dichotomous items in the knowledge test 
battery [16].  

 

3. RESULTS AND DISCUSSION 
 
Item Difficulty Index: Difficulty of an item refers 
to the relative aggravation or ado faced by the 
respondents to answer the items or question 
correctly. Garret [22] described several ways to 
determine the difficulty of an item (i) by the 
judgments of the competent people who rank the 
items in order of difficulty, (ii) speed with which 
the items can be correctly solved and (iii) by the 
number of examinees in the group who can solve 
the items correctly. In the present study method 
of calculating the difficulty index of the items was 
used to determine the difficulty level of all the 
items in the test battery. Difficulty index can be 
defined as the proportion of the respondents 
giving correct answer to the particular item [16]. 
The difficulty index was calculated by using the 
following formula:  
 

Item Difficulty Index (DI)=nc/N 
 
Where, 
 
DI=Items Difficulty Index, 
nc=Number of the respondents who answered 
the question correctly  
N=Total number of the respondents  
 
Discrimination Index: Discrimination index is 
calculated to express the extent to which a 
particular items discriminates the respondents 
who sharply has more knowledge about the topic 
with those who lacks the same. The statement or 
items which is either answered correctly by 
everyone or none in the sample, is supposed to 
have no power of discrimination. In order to 
compute discrimination indices for all the items, 
the total scores of all the respondents were 
arranged in the descending order. Out of this, the 
top 27 percent and the bottom 27 percent of the 
respondents were treated as high and low group, 
which was further, used to calculate the 
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discrimination index. Discrimination index was 
calculated using the formula: 
 

Discrimination Index =(n1H-n2L)/n 
 
Where,  
 
n1H=Number of non –sample respondents in 27 
percent high group who answered correctly 
n2L=Number of non –sample respondents in 27 
percent low group who answered correctly; and  
n=(n1H+n2L)=Total number of non –sample 
respondents in the 27 percent high group and 27 
percent low group. 
 
Point–biserial Correlation Coefficient: “Point-
bi serial correlation coefficient is the statistics 
used to work out the internal consistency of the 
items of dichotomous or binary nature, which 
signifies the relationship of the total score to a 
dichotomized answer of any given item. The 
point bi-serial correlation for each of the items of 
the initial knowledge test” was calculated by 
using the formula given by Garret [22]: 
 

Point bi-serial correlation = rpbi+
𝑀𝑝−𝑀𝑄

𝑀𝑄
× √𝑝𝑞 

 
Where,  
 
rpbi=point bi-serial correlation coefficient 
MP=mean of the total scores of the respondents 
who answered the items correctly. 
MQ=mean of the total scores of the respondents 
who answered the items incorrectly. 
SD=Standard deviation of the entire sample  
P =Proportion of the respondents giving correct 
answer to the item 
Q = Proportion of the respondents giving 
incorrect answer to the item (or) q=1-p. 
 
Final selection of the items:Those items, which 
met all the following conditions, were finally 
selected for the knowledge test: Difficulty index 
(DI) between 0.30 and 0.80 Discrimination index 
value between 0.30 and 0.80 and Point bi-serial 
correlation coefficient at five to one percent level 
of significance. 
 

Thus, a total of 32 items from a total of 50 items 
were retained finally, for the knowledge test. 
 
Reliability statistics of the knowledge test: A 
test is reliable when it produces consistency the 
same results when applied to the matched 
sample. The final set of 50 statements which 
represent Knowledge was administered on a two 

point continuum to a fresh group of 30              
farmers of non-sample area. Reliability was 
calculated by using the formula of Spearman and 
Brown [23].   
 

𝑟𝑆𝐵 =
2𝑟ℎℎ
1 + 𝑟ℎℎ

 

 
Where, rhh=Pearson correlation between odd and 
even numbered item 
 
Reliability score of the knowledge test: To 
quantify the reliability different methods were 
worked out, but before this ‘case processing 
summary’ was calculated to check the valid 
responses and exclude the invalid one. It was 
found that all the 30 cases (responses                     
from 30 non-sample farmers) were valid and 
none of the response of the response was 
excluded. 
 
The coefficient of correlation between forms (odd 
and the even items was 0.867 and spearman –
Brown Coefficient for both equal length and 
unequal length were 0.929, thus showing high 
reliability of the knowledge test. Reliability was 
re-authenticated by Guttman split-half coefficient 
value, which was 0.801 (Table 3), there by 
testifying the reliability of the test. 
 
The method of reliability triangulation was 
suggested by [24] while suggesting 
methodological pathway of the scale 
development. 
 
Reliability method was used to find out the 
reliability of the test. In this method, all the 30 
items were first randomly arranged and then 
divided into two equal halves one containing the 
odd items and other one containing the even 
items. The test were administered to thirty millet 
respondents and two sets of knowledge scores 
obtained were correlated. The similar procedure 
was adopted [25]. 

 
Validity of the Knowledge test: The two 
methods employed to assess the validity of the 
test were jury opinion and point bi-serial 
correlation. Content validity was ensured initially 
by administered every item to different experts of 
the subject for evaluating the representation of 
universe by the test, its relevance and 
appropriateness. For establishing internal 
consistency of each item, point bi-serial 
coefficient (rphi) was estimated by using the 
formula suggested by Garret [22]. 
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Table 1. Item difficulty, item discrimination index and point bi-serial correlation values for statements of knowledge test 
 

Items Difficulty Index Discrimination 
Index 

Point bi-serial 
correlation 

S/R 

General millets 

1. 
 
 

The group of coarse grains or millets is also known as- 
Shree anna (1) 
Shree anaj (0) 

0.63 0.75 0.643 S 

2. 
 
 

Which of the following is the main dry land crop in India? 
Millets crop(1) 
Wheat crop (0) 

0.66 0.44 0.597 S 

3. 
 
 

Can millets be grown with less water? 
Yes (1) 
No (0) 

0.46 0.5 0.3197 S 

4. 
 
 

How much fertilizers is required to grow  Millets? 
Low quantity (1) 
High quantity (0) 

0.36 0.71 0.382 S 

5. 
 
 

Which one of these are called climate-friendly crops? 
Millets crops (1) 
Wheat crop (0) 

0.43 0.33 0.22 S 

6. 
 
 

Is crop rotation necessary for pearl millets crop? 
Yes (1) 
No (0) 

0.31 0.33 0.241 S 

7. 
 
 

Which of the following millets crop is a good source of iron andzinc? 
Pearl millet (1) 
Sorghum millet (0) 

0.43 0.57 0.577 S 

8. 
 
 

How much calcium is found in 100 gram of sorghummillet? 
25 mg (1) 
38 mg (0) 

0.40 0.42 0.431 S 

9. 
 
 

How much energy is found in 100 gram of barnyardmillet? 
307kcl (1) 
415kcl (0) 

0.30 0.16 -0.313 R 

10. 
 
 

How much fiber is found in 100 gram of foxtail millet? 
8 gm (1) 
12 gm (0) 

0.43 -0.11 0.626 R 

11. 
 
 
 

Which one of the following millet grains contain highest amountof iron? 
Pearl millet (1) 
Sorghum millet (0) 

0.50 0.5 0.215 S 
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Items Difficulty Index Discrimination 
Index 

Point bi-serial 
correlation 

S/R 

12. 
 
 

Which of the following coarse grains can cure cancer? 
Pearl millet (1) 
Barnyard millet (0) 

0.23 0 0.959 R 

Variety selection 

13. 
 
 

Which of the following is a hybrid variety of Pearl millet 
KBH-4 (1) 
JMV-4 (0) 

0.33 0.66 0.499 S 

14. 
 
 

Which of the following is a native variety of Sorghum millet 
CSV-17 (1) 
CSV -23 (0) 

0.40 0.55 0.508 S 

Agronomic management 

15. 
 
 

What type of weather is required for Millet cultivation? 
Hot and dry both season (1) 
Cold season (0) 

0.40 0.33 0.773 S 

16. 
 
 
 

In which season should deepploughing be done to prepare a goodseed bed in 
millets ? 
In summer season (1) 
In rainy season (0) 

0.33 0.66 0.372 S 

17. 
 

How many times should the field for Sorghum millet be ploughed and levelled? 
3 to 4 and 1 (1) 
Three and one (0) 

0.46 0.2 0.313 R 

18. 
 
 

How deep should millet seeds be sown? 
3-4 cm (1) 
7-8 cm (0) 

0.36 0.5 0.156 S 

19. 
 
 

What kind of soil is required for barnyard millet cultivation? 
Well drained clay soil (1) 
Moisture free (0) 

0.26 1 0.26 R 

20. 
 
 

The seed rate for sowing in foxtail millet by broadcasting method should be kept at- 
12-15 kg per hectare (1) 
6-8 kg per hectare (0) 

0.50 0.33 0.275 S 

21. 
 
 

How much nursery area is required to prepare one hectare of millet seedlings? 
500 sq. m (1) 
800 sq. m (0) 

0.46 0.25 0.3197 R 

22. 
 
 

Which of the following is the ideal cropping system in the barnyard millet? 
Barnyard millet + green gram (1) 
Barnyard millet + red gram (0) 

0.33 0.42 0.221 S 

23. Which one of the following chemicals is used for seed treatment in pearl millet and 0.46 0.55 0.156 S 
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Items Difficulty Index Discrimination 
Index 

Point bi-serial 
correlation 

S/R 

 
 

sorghum millet? 
Atrazine (1) 
Metaphos (0) 

24. 
 

Which of the following chemicals is used for seed treatment in PearlMillet ? 
Imidacloprid 70% W.S. with 2 gmCarbendazim (1) 
Agrobacterium radiobacter (0) 

0.43 0.33 0.247 S 

25. 
 

Which substance is mixed with chemicals in seed treatment? 
Jaggery (1) 
Salt (0) 

0.26 1 0.313 R 

26. 
 
 

What should be the distance between rows and plants in Barnyard millet? 
Row to row = 25 cm xplant to plant = 10 cm (1) 
Row to row = 30 cmx plant to plant = 12 cm (0) 

0.33 1 0.254 R 

27. 
 
 

Is good drainage essential for millet production? 
Yes (1) 
No (0) 

0.36 0 0.471 R 

Nutrient management 

28. 
 
 

How many kg of chemical fertilizer is required per hectare in the native variety of 
Sorghum millet? 
50 kg N and 30 kg P and 25 kg K (1) 
60 kg N and 40 kg P and 30 kg K (0) 

0.43 0.33 0.252 S 

29. 
 
 

How should chemical fertilizers be given to the millet crop? 
Full doses of Phosphorous and Potash and half doses of Nitrogen at the time of 
land preparation and the remaining quantity of Nitrogen after 30 days of sowing (1) 
Full doses of Nitrogen, Phosphorous and Potash after 30 days of sowing (0) 

0.33 0.71 0.156 S 

Weed management 

30. 
 
 

At what interval weeding should be done in Sorghum millet? 
Third, fifth and seventh week after sowing (1) 
First, second and third week after sowing (0) 

0.23 0.5 -0.94 R 

31. 
 
 

Can weedicides be used to control weeds in Barnyard millet? 
No (1) 
Yes (0) 

0.43 0 0.626 R 

32. 
 
 

Which of the following problems can be addressed by adjusting the sowing time in 
millet? 
Diseases (1) 
Water requirement (0) 

0.40 0.66 0.207 S 

Irrigation 

33. Which one of the following is the critical stage of irrigation in Pearl millet crop? 0.40 0.33 0.265 S 
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Items Difficulty Index Discrimination 
Index 

Point bi-serial 
correlation 

S/R 

 
 

Flowering and pod development (1) 
Buds emergence (0) 

Insect management 

34. 
 
 

Which of the following is the major insect that harms the pearl millet crop? 
White grub (1) 
Grass hopper (0) 

0.43 0.42 0.167 S 

35. 
 
 

Which part of sorghum millet is damaged by shoot fly? 
Eats growing heads (1) 
Eats growing flowers (0) 

0.36 0.33 0.313 S 

36. 
 
 

How to prevent shoot fly in pearl millet and sorghum millet? 
By spraying carbofuron 3G (1) 
By spraying furadon 3G (0) 

0.36 0.5 0.251 S 

Disease management 

37. 
 
 

Which of the following is the major disease of pearl millet crop? 
Downy mildew (1) 
Powdery mildew (0) 

0.30 -0.2 NC R 

38. 
 
 

Which of the following are the major symptoms of downy mildew in pearl millet 
crop? 
The ears of the infected plant partially or completely transform into small, curled, 
green leaf-like structures (1) 
The ears of the infected plant partially or completely transform into big, curled, 
black leaf-like structures (0) 

0.40 0.6 0.1598 S 

39. 
 
 

How to prevent downy mildew disease in pearl millet ? 
By spraying Ridomil M Z 72 W P (1) 
By using Furadan 4G (0) 

0.33 0 NC R 

40. 
 
 

What are the major symptoms of sorghum grain mold disease? 
The color of the grain becomes pale and when the infection increases, the weight 
and size of the grain decreases. (1) 
The color of the leaves fades and when the infection increases, the leaves dry up. 
(0) 

0.30 -0.2 NC R 

41. 
 
 

What are the major symptoms of smut in barnyard millet crops? 
It forms inflorescence sori which turn from light green to brownish black later (1) 
The color of the leaves changes from light green to brownish black (0) 

0.40 0 NC R 

42. 
 
 

How does downy mildew affect foxtail millet crop? 
Due to excessive shoots, the plants become diseased and remain                   
unsown (1) 
Ears turn into smooth leaf-like structures, Panicles long as normal (0) 

0.40 0.14 NC R 
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Items Difficulty Index Discrimination 
Index 

Point bi-serial 
correlation 

S/R 

Harvesting management 

43. 
 
 

What is the right time to harvest pearl millet crop? 
When black spots start appearing on the lower surface of the seed (1) 
When green spots start appearing on the lower surface of the seed (0) 

0.36 -0.5 NC R 

44. 
 
 

After harvesting, how many days should pearl millet be dried in the sun? 
10-20 days (1) 
20-30 days (0) 

0.43 0.33 0.436 S 

45. 
 
 

After harvesting, how many days should the sorghum millet be dried under the 
sunlight ? 
One week (1) 
Two week (0) 

0.43 0.42 0.327 S 

46. 
 
 

How much yield is obtained from hybrid variety of pearl millet? 
25-35 quintal/ha (1) 
20-25 quintal/ha (0) 

0.40 0.6 0.234 S 

47. 
 
 

How much yield is obtained from hybrid variety of sorghum millet ? 
35-40 quintal/ha (1) 
15-20 quintal/ha (0) 

0.36 0.33 0.313 S 

48. 
 
 

How much yield is obtained from barnyard millet crop? 
12-15 quintal/ha (1) 
25-30 quintal/ha (0) 

0.50 -0.33 NC R 

49. 
 
 

How much dry fodder is obtained per hectare in foxtail millet crop ? 
20-25 quintal/ha (1) 
12-15 quintal/ha (0) 

0.46 0.66 0.3197 S 

50. 
 
 

What should be the required moisture content in millets at the time of storage? 
Less than 14 percent (1) 
Greater than 14 percent (0) 

0.53 0.40 0.4796 S 

NC= Rphis is not calculated for items difficulty index more than 80 and less than 20 and items Discrimination index more than 0.8 and less than 0.2; DI=Difficulty index; DP=Discrimination 
power, PBS=Point Bi-Serial Correlation,S=Selected item, R=Rejected item 
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Table 2. Case processing summary 
 

  n % 

Cases Valid Responses 30 100.0 
(Responses from non-
sample farmers) 

Excluded Responses 0 .0 

 Total 30 100.0 
List –wise deletion based on all variables in the procedure 

n=no. of respondents 
%=Percentage 

 
Table 3. Reliability statistics 

 

 Total Number of items  30 

Correlation between Forms   .867 
Spearman-Brown Coefficient  Equal Length 

Unequal Length 
.929 
.929 

Guttman Split-Half Coefficient  .801 
   

 
The calculation point bi-serial (rpbi) correlation of 
the every item determined the construct validity 
of the test. The item with significant correlation 
coefficient either at 1 to 5 per cent level were 
included in the standard knowledge of millet 
farmers as depicted in Table 2. Finally 32items 
were selected based on the items difficulty and 
discrimination power. 
 

4. CONCLUSION  
 

Knowledge is regarded as the essential 
component of the three domains of educational 
activities identified by Bloom et al. [13]. Since this 
has a significant impact on cultivation practices 
of millet farmers and also on their behavior 
patterns, it is crucial to have a clear 
understanding of their knowledge regarding 
package of practices in order to involve the 
farming community in any matter pertaining to 
them. With this in mind, a valid knowledge test to 
measure the knowledge of the millet farmers was 
created. It was covering every aspects of 
package of practices of major millets of 
Bundelkhand region e.g Pearl millet, sorghum 
millet, barnyard millet and foxtail millet. This test, 
with due validation, may be used by the 
researchers for conducting similar studies in 
different areas.  
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