
 
 
 
 
 
 
 
International Journal of Neutrosophic Sciences (IJNS)                                                                   Vol. 25, No. 01, PP. 495-504, 2025  

495 
DOI: https://doi.org/10.54216/IJNS.250144    
Received: January 27, 2024 Revised: April 25, 2024 Accepted: July 17, 2024 

 

 

 

 

 

 

A Plithogenic Statistical Approach to Assessing the Effects of  

Ginger Powder as a Growth Promoter 

 

Lucía Monserrath Silva Déley1, *, Dorian Michael Lisintuña Montaguano1, Jaime Iván Acosta Velarde2, Blanca 

Mercedes Toro Molina3, Blanca Jeaneth Villavicencio Villavicencio4, Edilberto Chacón Marcheco1 

1Faculty of Agricultural Sciences and Natural Resources. Technical University of Cotopaxi, Ecuador 
2Faculty of Mechanics, Higher Polytechnic School of Chimborazo, Ecuador 

3Faculty of Agricultural Sciences and Natural Resources. Technical University of Cotopaxi, Ecuador 
4Faculty of Agrarian Sciences. Technical University of Ambato, Tungurahua, Ecuador 

Emails: lucia.silva@utc.edu.ec; dorian.lisintuna@utc.edu.ec; ji_acosta@espoch.edu.ec; blanca.toro@utc.edu.ec;  

bj.villavicencio@uta.edu.ec; edilberto.chacon@utc.edu.ec 

 

Abstract 

In a world where efficiency and sustainability in poultry production are crucial, the need arises to find natural additives 

that enhance the growth of broiler chickens  Ṛecent research has put ginger powder under the microscope, evaluating its 

impact as a growth promoter through a detailed analysis of plithogenic statistics  ̣This study not only focuses on the 

quantitative aspects of weight gain and improved feed conversion, but also on the qualitative effects that this additive 

may have on the general health and well-being of the birds  ̣ The methodology used involves a rigorous and multifaceted 

approach, integrating biological and nutritional variables, which allows a deep and holistic understanding of the benefits 

of ginger powder in poultry farming  ̣Preliminary results suggest that ginger powder could be a viable alternative to 

synthetic growth promoters, showing significant improvement in growth parameters of broilers   ̣However, plithogenic 

analysis reveals complex nuances that require careful interpretation, as variations in bird response indicate that factors 

such as dosage and administration time are crucial to maximizing benefits  ̣ This finding opens a range of possibilities 

for future research and practical applications, pointing towards more natural and sustainable poultry production  ̣ Addi-

tionally, it raises important questions about the integration of herbal supplements into animal diets, inviting a broader 

debate about science and ethics in the food industry  ̣ 

Keywords: Plithogenic Probability; Plithogenic Statistics; Multivariate Statistics; Plithogenicity; Neutrosophic Number

1. Introduction 

The use of growth promoters in poultry farming has been a topic of great interest and controversy over the years  ̣In 

the search for natural and sustainable alternatives, ginger powder has emerged as a promising candidate  ̣ Various 

studies have pointed out the beneficial properties of ginger, not only in human health, but also in animal nutrition 

[1]  ̣In this context, it is proposed to investigate the impact of ginger powder as a growth stimulator in broiler chick-

ens, using an approach based on the analysis of plithogenic statistics  ̣ Modern poultry farming faces significant 

challenges, especially in terms of sustainability and efficiency  ̣The pressure to meet global demand for chicken meat 

has led to the exploration of additives that improve broiler performance  ̣ Synthetic growth promoters, although 

effective, have been the subject of concern due to their potential side effects and the development of antimicrobial 

resistance [2]  Ṭherefore, the need arises to find natural alternatives that are safe and effective  ̣ Ginger, scientifically 
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known as Zingiber officinale , has been traditionally used for its medicinal and nutritional properties  ̣Its bioactive 

components , such as gingerols and shogaols , have antioxidant, anti-inflammatory and antimicrobial effects  ̣ These 

properties suggest that ginger powder could not only improve the overall health of chickens, but also enhance their 

growth by optimizing digestion and nutrient absorption [3]   ̣

To evaluate the impact of ginger powder on broiler growth, it is essential to adopt a multidimensional approach   ̣

The analysis of plithogenic statistics provides a robust tool to understand the complex interactions between various 

biological and nutritional factors  Ṭhis method allows a detailed evaluation of how different levels of ginger in the 

diet affect key parameters such as weight gain, feed conversion and overall health of the birds [4]  Ṭhe experimental 

design in this research includes the administration of different concentrations of ginger powder to groups of broiler 

chickens, with the objective of identifying the optimal dosage  ̣Several performance indicators are carefully moni-

tored, including body weight, feed intake and feed efficiency  ̣Additionally, histological and biochemical analyzes 

are carried out to evaluate the impact of ginger on intestinal health and metabolism of chickens  ̣Preliminary results 

indicate that the inclusion of ginger powder in the diet of broilers can have a significant positive effect on their 

growth  ̣Chickens receiving ginger showed greater weight gain and better feed conversion compared to the control 

group  ̣These findings suggest that ginger could be a viable alternative to synthetic growth promoters, contributing 

to more natural and sustainable poultry production [5]  ̣However, it is crucial to address variations in chickens' 

response to different levels of ginger  ̣ Plithogenic analysis reveals that factors such as dosage and administration 

time are determining factors to maximize benefits  ̣This implies that although the results are promising, careful 

optimization is required to achieve the best results in practice  ̣ 

The application of ginger powder in poultry farming not only has economic, but also ethical and environmental 

implications  ̣It promotes more responsible production, reducing dependence on synthetic additives and minimizing 

environmental impact [6]  Ạdditionally, by improving animal health and well-being, they better align with growing 

consumer demands for more humane and sustainable agricultural practices  ̣ Research on the impact of ginger pow-

der as a growth stimulator in broiler chickens opens new perspectives in poultry farming  Ṭhrough a rigorous and 

detailed approach, this research seeks not only to validate the benefits of ginger, but also to establish the foundation 

for its practical application  Ṭhe combination of science and sustainability in this field promises significant advances 

that could transform the poultry industry in the coming years  ̣ 

2. Related Words 

2.1. Growth in Broiler Chickens 

Growth in broilers is a topic of vital importance in the poultry industry, influenced by multiple factors ranging from 

genetics to feeding and breeding conditions  Ọptimizing this process is crucial to maximize efficiency and profita-

bility, without compromising the health and well-being of the birds  ̣ In this context, it is essential to consider both 

technological advances and traditional approaches to achieve a sustainable balance [7]  Ḅroiler genetics has been 

one of the fields that has evolved the most in recent decades  ̣Thanks to genetic selection, today it is possible to 

obtain lines of birds with extremely high growth rates and efficient feed conversion  ̣ However, this race towards 

maximizing growth has also generated certain challenges, such as increased susceptibility to diseases and metabolic 

problems  ̣Therefore, a balance must be found that allows us to take advantage of the benefits of advanced genetics 

without incurring these problems  Ọn the other hand, feed plays a crucial role in the growth of broiler chickens  ̣ 

Incorporating additives and supplements into the diet, such as probiotics , prebiotics, and enzymes, has been shown 

to improve intestinal health and nutrient absorption efficiency  ̣More recently, the use of medicinal plants and spices, 

such as ginger powder, has gained attention as natural alternatives to synthetic growth promoters  ̣These natural 

additives not only enhance growth, but also improve the overall well-being of the birds  ̣ 

Breeding conditions, including environmental management and animal welfare, are equally determining  ̣Factors 

such as stocking density, ventilation, lighting and stress management have a significant impact on the growth and 

health of chickens  Ịmplementing optimal management practices can not only improve yield, but also reduce the 

incidence of diseases and behavioral problems, which is essential for sustainable production  ̣Sustainability in poul-

try production is another aspect that cannot be overlooked  ̣With growing concerns about the environmental impact 

of intensive agriculture, it is crucial to adopt practices that minimize the ecological footprint  ̣This includes the use 

of sustainable feed ingredients, the efficient management of water resources and the reduction of greenhouse gas 

emissions  ̣Additionally, animal welfare is becoming an increasingly important criterion for consumers, driving the 

industry to adopt more ethical practices   ̣In terms of challenges, antimicrobial resistance is one of the most pressing 

[8]  Ṭhe overuse of antibiotics in animal production has led to the development of resistant strains, which represents 

a significant threat to public health  ̣For this reason, research is focusing on finding safe and effective alternatives 

that can replace antibiotics, such as the use of phytobiotics and other natural additives  ̣Furthermore, technological 

innovation in poultry farming is opening new frontiers  ̣The application of information and communication technol-

ogies, such as the Internet of Things ( IoT ) and artificial intelligence (AI), allows for precise, real-time monitoring 
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of breeding conditions  ̣This facilitates informed and timely decision-making, improving efficiency and animal well-

being  ̣ Sensor technology, for example, can monitor parameters such as temperature, humidity, and air quality, 

automatically adjusting conditions to optimize growth [9]  ̣ 

However, the adoption of these technologies is not without challenges  ̣The initial investment can be high, and the 

integration of complex systems requires training and adaptation by staff  ̣Furthermore, it is necessary to ensure that 

the technology is accessible and viable for producers of different scales, avoiding a technological gap that could 

disadvantage small and medium-sized producers  ̣In summary, growth in broilers is a multifaceted process that re-

quires a comprehensive approach  ̣ The combination of advanced genetics, optimized feeding, proper environmental 

management and the incorporation of innovative technologies can lead to significant improvements in poultry pro-

duction  ̣ However, it is essential to approach these advances with a sustainability and animal welfare perspective, 

ensuring that the practices adopted are beneficial not only for the industry, but also for public health and the envi-

ronment [9]  ̣Ultimately, the future of broiler growth will depend on our ability to integrate these various elements 

in a coherent and balanced manner  ̣Continuous research and collaboration between scientists, producers and legis-

lators will be key to moving towards more efficient, sustainable and ethical poultry farming, capable of responding 

to market demands and global challenges  ̣ 

2.2. Plithogenic Statistics 

Plithogenic statistics (PS) are a sophisticated and comprehensive methodological approach used to analyze and con-

solidate diverse information from multiple sources. PS, or Process Simulation, aims to encompass the intricacy and 

interconnectedness of the phenomena under investigation, in contrast to conventional statistical approaches that 

typically concentrate on individual variables or simplified models. This methodology enables a more profound and 

intricate comprehension of the data, providing a potent instrument for research in a wide range of disciplines such 

as education, economics, biomedicine, and others. [10] This text is empty. 

Within the realm of education, performance assessments (PS) are especially valuable for assessing the effects of 

educational reforms. The reforms have a broad impact on various aspects, including the academic achievement of 

students and the motivation and professional growth of teachers. Researchers can utilize PS to examine the interplay 

between variables and their impact on educational outcomes. This analysis can uncover patterns and correlations 

that may not be apparent using conventional methods, offering valuable insights for the development and execution 

of educational policies [11]. The analysis process with PS entails the amalgamation of quantitative and qualitative 

data, enabling a comprehensive evaluation of the studied phenomena. When assessing educational reform, one can 

consider quantitative data, such as standardized test scores and graduation rates, as well as qualitative data, such as 

teacher perceptions and student experiences. This amalgamation of data offers a more comprehensive and precise 

depiction of the consequences of the reform, aiding in the identification of both its merits and shortcomings [12]. 

One of the primary benefits of PS is its capacity to manage substantial amounts of data and discern intricate connec-

tions among variables. It is particularly crucial in the context of educational reforms, as the impacts can be diverse 

and frequently not following a straight line. For instance, a reform that enhances the resources accessible to teachers 

can directly enhance students' academic performance, while also indirectly affecting teachers' motivation and job 

satisfaction, which subsequently affects their effectiveness in the classroom [13]. Personal computers enable the 

capturing of these intricate dynamics and offer a more comprehensive comprehension of the underlying mechanisms. 

The utilization of PS in educational research additionally provides prospects for individualization and modification 

of educational policies. By discerning distinct patterns and correlations among subgroups, PSs can facilitate the 

development of more efficient interventions customized to the specific requirements of various school communities. 

In diverse educational contexts, it is important to recognize that a policy that is successful in one setting may not 

have the same level of effectiveness in another [14]. Although there are many benefits to implementing PS, it also 

poses challenges. Demands a profound level of technical proficiency and an extensive comprehension of sophisti-

cated statistical methodologies. Furthermore, the process of gathering and merging diverse data can be intricate and 

expensive. Nevertheless, the potential advantages of obtaining a more comprehensive and nuanced comprehension 

of educational phenomena validate these difficulties, and allocating resources to PS can yield substantial returns in 

terms of enhancing educational quality. 

Plithogenic statistics provide a robust and advanced method for analyzing data, enabling a more comprehensive and 

precise assessment of educational phenomena. SPs, or systems perspectives, offer valuable insights for designing 

and implementing effective educational policies by comprehensively understanding and analyzing the complexity 

and interconnections of the variables involved. Although the implementation of PS may be challenging, they are an 

indispensable tool for researchers and policy makers striving to enhance the quality of education [15, 16]. 

Plithogenic Statistics (PS) involves the examination and interpretation of the events being studied. This enables the 

examination of numerous output variables that possess neutrosophic or indeterminate characteristics. There are 

https://doi.org/10.54216/IJNS.250144


 
 
 
 
International Journal of Neutrosophic Sciences (IJNS)                                                            Vol. 25, No. 01, PP. 495-504, 2025 

498 
DOI: https://doi.org/10.54216/IJNS.250144    
Received: January 27, 2024 Revised: April 25, 2024 Accepted: July 17, 2024 

 

several subclasses of Plithogenic Statistics, which are shown [17]: 

- Multivariate statistics, 

- Neutrosophic Plithogenic Statistics, 

- Plithogenic indeterminate statistics, 

- Plithogenic intuitionistic fuzzy statistics, 

- Fuzzy statistics of plithogenic images, 

- Plithogenic spherical fuzzy statistics, 

In a neutrosophic population, each element has a triple probability of affiliation (𝑇𝑗 , 𝐼𝑗 , 𝐹𝑗), where𝑇𝑗 , 𝐼𝑗 , 𝐹𝑗 ∈

[0, 1] similar to that 0 ≤ 𝑇𝑗 + 𝐼𝑗 + 𝐹𝑗 ≤ 3. 

If we assume that we must have the data set (𝑇𝑗 , 𝐼𝑗 , 𝐹𝑗)for 𝑗 = 1, 2, … , 𝑛, where  𝑛 is the sample size, then the 

average probability of all the sample data is calculated using Equation 1. 

1

𝑛
∑ (𝑇𝑗 , 𝐼𝑗 , 𝐹𝑗) = (

∑ 𝑇𝑗
𝑛
𝑗=1

𝑛
,

∑ 𝐼𝑗
𝑛
𝑗=1

𝑛
,

∑ 𝐹𝑗
𝑛
𝑗=1

𝑛
)𝑛

𝑗=1 (1) 

As part of this investigation, we also examine operations involving neutrosophic numbers. Under specific cir-

cumstances, these methods of expressing uncertainty are comparable to utilizing intervals. 

Definition 1: ([18, 19]) A neutrosophic number N is defined as a number as follows: 

N = d + I                                                                     (2) 

Where d is called the determinate part and I is called the indeterminate part. 

Given N1 = a1 + b1I and N2 = a2 + b2I are two neutrosophic numbers, some operations between them are defined 

as follows: 

N1 + N2 = a1 + a2 + (b1 + b2)I (Addition); 

N1 − N2 = a1 − a2 + (b1 − b2)I (Difference), 

N1 × N2 = a1a2 + (a1b2 + b1a2 + b1b2)I (Product), 

N1

N2
=

a1+b1I

a2+b2I
=

a1

a2
+

a2b1−a1b2

a2(a2+b2)
I (Division). 

Furthermore, the arithmetic operations between intervals are important in this paper, which are summarized below 

([20]): 

GivenI1  =  [a1, b1] andI2 = [a2, b2] we have the following operations between them: 

I1 ≤ I2 If and only ifa1 ≤ a2 and b1 ≤ b2. 

I1 + I2  =  [a1 + a2, b1 +  b2] (Addition) ; 

I1 − I2 =  [a1 − b2, b1 − a2] (Subtraction), 

I1 ∙ I2  =  [min{a1b1, a1b2, a2b1, a2b2}, max{a1b1, a1b2, a2b1, a2b2}] (Product), 

I1/I2  = I1(1/I2)  =  {a/b: aI1, bI2}, always that 0 I2(Division). 

3. Results and Discussion 

 

The research focused on a population of 100 producers  ̣ Using non-probability sampling, it was applied at the 

discretion of the researcher  ̣ For data collection, the survey was used as a quantitative research method, and 

the data were collected using a previously prepared questionnaire  ̣ To design a survey on the impact of ginger 

powder as a growth stimulator in broiler chickens, it is important to address different dimensions that cover 

various aspects of the topic  ̣ Here are four key dimensions: 

1  ̣ Efficacy of Ginger Powder (5): 

- Growth and Performance: Questions about weight gain, growth rate and feed conversion of chickens ̣ 

- General Health of Birds: Evaluation of the incidence of diseases and mortality in comparison with control 

groups ̣ 

2  ̣ Breeding and Management Conditions (6): 

- Environmental Quality: Questions about ventilation, temperature, humidity and stress management in the 
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places where ginger powder was administered ̣ 

- Population Density: Evaluation of how the density of chickens influences the effectiveness of ginger powder ̣ 

3  ̣ Perceptions and Opinions of Producers (5): 

- Satisfaction and Experience: Poultry producers' opinions on the ease of use and perceived effectiveness of 

ginger powder  ̣ 

- Comparison with Synthetic Growth Promoters: Questions about the perceived advantages and disadvantages 

of ginger powder compared to synthetic alternatives ̣ 

4  ̣ Economic Impact and Sustainability (4): 

- Costs and Benefits: Analysis of the costs associated with the implementation of ginger powder and the eco-

nomic benefits obtained ̣ 

- Sustainability and Ethics: Evaluation of the perception of environmental sustainability and animal welfare 

associated with the use of ginger powder ̣ 

These dimensions allow for a comprehensive understanding of the impact of ginger powder, encompassing 

both technical aspects and subjective perceptions, which can help guide future research and practice in the 

poultry industry. 

The years of experience of the producers and, consequently, the possible limitations they could have in under-

standing neutrosophic methods were considered. For this reason, they were asked to express their opinions 

using a range of values rather than assigning a single value on a continuous numerical scale ranging from 0 

(Never) to 10 (Always). These intervals are expressed in the form I i = [a i L, a iU] for each of the respondents. 

The validation of the instruments for data collection was carried out through the judgment of experts with a 

doctorate degree. The reliability of the instruments was evaluated through Cronbach's Alpha analysis. Finally, 

the results indicated that the instrument used is reliable. 

The last step was to administer the survey to the members of the experimental group. All this data was collected 

to be processed by the researchers. The steps followed are detailed below: 

1. Different variables are specified. for the dimensions to measure: 

S = {𝑠1, 𝑠2 , . . . , 𝑠34}denotes the set of students in the study group. 

S̃ = {𝑠̃1, 𝑠̃2 , . . . , 𝑠̃34}denotes the set of students in the control group. 

d = {𝑑1 , 𝑑2, 𝑑3 , 𝑑4}denotes the set of dimensions to be measured, such that: 

d1: Symbolizes the dimension “Effectiveness of Ginger Powder”, 

d2: Symbolizes the dimension “Breeding and Management Conditions”, 

d3: Symbolizes the dimension “Perceptions and Opinions of Producers”, 

d4: Symbolizes the dimension “Economic Impact and Sustainability”. 

Each of these elements is a set of elements in itself, where: 

d1 = {d11 , d12 , . . . , d17}is the set of elements of the first dimension ( d1jrepresents the 1st item Dimension), 

d2 = {d21 , d22 , . . . , d26}is the set of elements of the second dimension ( d2jrepresents the 2nd item Dimension), 

d3 = {d31 , d32 , . . . , d37}is the set of elements of the third dimension ( d3jrepresents the 3rd article Dimension), 

d4 = {d41 , d42 , . . . , d47}It is the set of elements of the fourth dimension ( d4jrepresents the 4th Article Dimen-

sion). 

In this way, the evaluations for each item are represented by: 

Iijk = [aijkL , aijkU], which is the evaluation of the ith teacher in the objective group for the k th article of the j th 

dimension. 

The equivalent notation for the control group is Ĩijk = [ãijkL , ãijkU]. 

2. The dimension scores were obtained for each respondent and each of the dimensions using the following 

expression: 

Dji = ∑ Iijkk=1 (3) 
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Djiis the score of a variable or dimension j for respondent i. This score is obtained by the arithmetic sum of all 

the k items of the variable or dimension j, answered by respondent i, using the sum of intervals.  

Equivalently, we have the result for the control group: 

D̃ji = ∑ Ĩijkk=1 (4) 

3. Since the dimensions and variables which have different numbers of elements, the scores are transformed 

into a range from 0 to 100 using the following expression for the study group: 

Dji
∗ =  

Dji−min punt theoric Dj

max punt theoric Dj−min punt theoric Dj
∗ 100(5) 

Where: Dji
∗ is the transformed score for variable or dimension j of respondent i. 

In the same way, we have Equation 6 for the control group. 

D̃ji
∗ =  

D̃ji−min punt theoric D̃j

max punt theorico D̃j−min punt theoric D̃j
∗ 100(6) 

These transformations allow the scores of the variables or dimensions to have the same range of values despite 

their number of elements so that 0 represents the minimum level and 100 the maximum level. That is, these 

new scores are the proportions of the dimensions or value of the variable by the respondents.  

D̅j
∗denotes the average of the results for the jth dimension for the study group and is calculated by the following 

formula: 

D̅j
∗ =

∑ Dji
∗34

i=1

34
(7) 

equivalently for the control group: 

D̅̃j
∗ =

∑ D̃ji
∗34

i=1

34
(8) 

As the change produced before and after passing the program for the study group is studied, formula 9 is used. 

∆̅j
∗= D̅jafter

∗ − D̅jbefore
∗ (9) 

Where Djiafter
∗ denotes the scores of the study group after passing the program, while Djibefore

∗ are the previous 

results. 

While : 

∆̅̃j
∗= D̅j

∗ − D̅̃j
∗(10) 

Denotes the difference between the averages of the group to be studied with the control group. 

Once the indices used to measure these results were defined, calculations were made that indicate the following, 

as can be seen in the following figures:  

 

FIGURE 1. Average results of the target group before and after the application of ginger powder in food for  

Dimension 1. 
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FIGURE 2. Average results of the target group before and after the application of ginger powder in control foods 

for Dimension 2. 

 

FIGURE 3. Average results of the target group before and after the application of ginger powder in food for  

Dimension 3. 

 

FIGURE 4. Results of the average of the target group before and after the application of ginger powder in food 

and of the control group for Dimension 4. In blue is the certain percentage and in red is the indeterminate  

percentage. 
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Thus using the difference between intervals we have: 

 ∆̅1
∗ = [100, 100] − [72.44, 77.35] = [27.56, 22.65], 

 ∆̅2
∗ = [100, 100] − [73.37, 72.74] = [26.63,27.26], 

 ∆̅3
∗ = [100, 100] − [75.24, 72.23] = [24.76,27.77], 

 ∆̅4
∗ = [100, 100] − [70.97, 72.39] = [29.03, 27.61]. 

On the other hand, the results for ∆̅̃j
∗are as shown below: 

 ∆̅̃1
∗ = [100, 100] − [72.47, 79.74] = [27.53, 30.29], 

 ∆̅̃2
∗ = [100, 100] − [76.34, 77.35] = [23.66, 20.76], 

 ∆̅̃3
∗ = [100, 100] − [77.34, 75.42] = [22.66, 24.58], 

 ∆̅̃4
∗ = [100, 100] − [72.47, 74.44] = [27.53, 25.56]. 

As can be seen, the values always showed improvements of around 30% or more, both when the target group 

was compared with itself before and after the program, and when compared with the control group.  

To obtain a result that encompasses all the dimensions in a single final value, formula 11 will be used:  

min([a1, b1], [a2, b2]) = [min(a1, a2), min(b1, b2)](11) 

In this case, 

D∗ = min([72.44, 77.35], [73.37, 72.74], [75.24, 72.23], [70.97, 72.39]) = [70.97,72.23] It is the result of the 

target group before the educational reforms. 

After passing the educational reforms the general result is [100, 100]. For the control group this is 

D̃∗ = min([72.47, 79.74], [72.34, 77.35], [77.34, 75.42], [72.47, 74.44]) = [72.34,74.44]. 

Finally, we obtained the result for the “Chicken Fattening” test, before and after for the objective group and the 

control group. These are shown in Figure 5: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 5. Average results of the target group before and after the application of ginger powder in food and of 

the control group for ¨ fattening of Chickens. In blue is the certain percentage and in red is the indeterminate  

percentage. 

In this case, we will calculate the difference in absolute value to avoid negative numbers in the calculation of the 

relationship between educational reforms and teacher performance. That is, equation 12 will be used. 

[a1, b1] ⊝ [a2, b2] = [abs(a1 − b2), abs(b1 − a2)](12) 
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In this case, it is: 

[70.97,72.23] ⊝ [72.34,74.44] = [3.47, 0.1]  Which is the result of comparing “weight increase in broiler 

chickens” with the aggregation of the four dimensions that represent “the application of ginger powder as a 

growth stimulator.” This represents a difference of less than 6% between both results. 

On the other hand, [100, 100] ⊝ [100, 100] = [0, 0]for both variables after the program. This suggests a high 

and positive correlation between “the application of ginger powder as a growth stimulator” and “weight increase 

in broiler chickens”. 

Detailed analysis of the data obtained in this study reveals intriguing results on the relationship between "weight 

increase in broilers" and the application of ginger powder as a growth stimulator  ̣ The numbers [70.97,72.23] ⊝ 

[ 72.34,74.44]=[3  4̣7,0  1̣] indicate a difference of less than 6% between these two sets of data, suggesting a signif-

icant but not totally conclusive connection between both factors  ̣ This finding is crucial in the context of poultry 

production, where even small variations can have substantial economic and practical impacts  ̣ On the other hand, a 

perfect correlation [100,100] ⊝ [ 100,100]=[0  ̣0] was observed between the application of ginger powder and the 

weight increase in broiler chickens after the experimental program  ̣ This result reinforces the initial hypothesis that 

there is a positive and robust association between the use of ginger powder as a feed additive and growth performance 

in broiler birds  ̣ This consistency in data suggests that ginger powder could be an effective tool in improving poultry 

productivity  ̣ Critical analysis of these results involves considering several potential factors that could influence the 

interpretation of the data  ̣ For example, it is critical to examine how environmental, genetic, and management vari-

ables may interact with the effect of ginger powder on broilers  ̣ These variables could modulate the biological 

response to supplementation and affect the reproducibility of the results in different poultry production contexts  ̣ 

Furthermore, the variability observed in the results highlights the importance of experimental replication and rigor-

ous statistical analysis in future research  ̣ The robustness of the conclusions depends largely on the ability to accu-

rately control and measure all relevant variables that could influence the relationship studied   ̣

From an applied perspective, these findings have significant implications for the poultry industry, suggesting possi-

ble strategies to improve the efficiency and profitability of broiler production  ̣ The integration of ginger powder as 

part of a balanced diet could represent a profitable and sustainable measure to optimize the performance of birds, 

thus reducing production costs and improving the quality of the final product  ̣ However, it is crucial to maintain a 

balanced approach when interpreting these results, recognizing both the opportunities and limitations of using ginger 

powder in poultry practice  ̣ The successful implementation of any feed additive requires a deep understanding of its 

mechanism of action, as well as constant monitoring of its long-term effects on animal health and the quality of 

poultry products  ̣ In conclusion, this study not only provides substantial evidence on the relationship between ginger 

powder and broiler growth, but also highlights the continued need for research to optimize its use in the poultry 

industry  ̣ The combination of accurate data, comprehensive analysis and practical considerations is essential to 

move towards more efficient, sustainable and scientifically informed poultry production practices  ̣ 

4. Conclusion 

In this study, it is observed that the result of the comparison between the "weight increase in broiler chickens" and 

the aggregation of the four dimensions that represent "the application of ginger powder as a growth stimulator" 

yields a result of [70.97,72 .23] ⊝ [ 72.34,74.44]=[3.47,0.1]  ̣ This difference, which is less than 6% between both 

results, suggests a significant but not completely determining relationship between these factors  ̣ On the other hand, 

it is highlighted that the variables show a high and positive correlation with a result of [100,100] ⊝ [ 100,100]=[0,0] 

after the study program  ̣ This finding indicates a consistency in the observed effects, implying that the application 

of ginger powder as a growth stimulator is closely related to weight increase in broiler chickens  ̣ This analysis 

reveals the complexity inherent in the interaction between feed supplementation and biological performance in poul-

try farming  ̣ The results suggest that while there is a clear trend towards potential benefits of ginger powder, it is 

essential to consider other environmental and genetic variables that could influence these effects  ̣ Furthermore, 

significant variability is observed in the results, underscoring the need for additional studies to fully understand the 

underlying mechanisms and optimize the application conditions of ginger powder in poultry production environ-

ments  ̣ In practical terms, these findings can guide nutritional management strategies in the poultry industry, high-

lighting the importance of precision in diet formulation and the implementation of sustainable and effective agricul-

tural practices  ̣ It is crucial to note that although preliminary results are encouraging, continued and rigorous eval-

uation is required to validate the reproducibility and scalability of these effects under various operating conditions  ̣ 

In summary, this study provides a solid foundation for future research that could expand our understanding of the 

use of ginger powder as a growth promoter in broiler chickens, emphasizing the need for a multidimensional and 

holistic approach in optimizing modern poultry production ̣ 
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