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ABSTRACT
This paper examines the application of statistics and statistical software packages in the successful execution of research across diverse fields of human endeavour. The objective is to highlight the usefulness of statistics and the role of software packages as emerging technologies that drive scientific advancement, innovation, and sustainable economic development. The paper emphasizes the importance of proper data collection using appropriate techniques, effective data collection and analysis through statistical software, and accurate interpretation of results. It also explores the role of computers as platforms for installing and running these packages, alongside key features of selected software tools. Furthermore, the paper discusses challenges associated with data collection and the use of statistical software, while suggesting strategies to minimize these challenges in order to promote sustainable scientific progress, innovation, and economic growth.
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GENERAL INTRODUCTION
Statistics is a vital tool in solving problems. For a successful conduct of a research, problems must be identified, experiments have to be conducted, data generated, data collated, presented and analyzed. The analyzed data are interpreted and conclusions drawn. Statistics and statistical software packages are the fulcrum of modern research, enabling accurate data analysis, visualization and interpretation across all fields—from medicine and psychology to engineering, economics, and social sciences. Without these tools, raw data remains meaningless; with them, researchers can validate hypotheses, uncover patterns, and make evidence-based decisions to the targeted problem. Statisticians use statistical techniques and models to analyze large amounts of data. They must determine the appropriate software packages and understand computer programming languages to design and develop new techniques and models. They must also be precise and accurate in their analyses.
Software Packages are available for this purpose; the following are some of them: namely; the Microsoft Excel, the R-program, Minitab, SPSS, PAST, Maple, SAS and others 
Sequel to the above mention skills, it becomes imperative to x-ray ways of making computation and analysis easy. The calculator is a device used for easy computation. The importance of this device can never be overemphasized. However, operators of this machine need to be extremely careful as its configuration does not correct your mistake rather it will return a wrong output (cabbage in, cabbage out). Any statistician who does not owned and cannot operate this machine to some extent is not a complete statistician. When we are faced with the problem of large volume of data, the calculator becomes inefficient and we resort to software packages. Also, in recent times, statistics students have missed job opportunities due to not been able to use a single package in analyzing data and many researchers too have not been able to complete their work apparently due this problem. This failure will not  promote innovations that will drive the anticipated sustainable growth and development.  It is on this note that a paper of this magnitude is considered imperative.
STATISTICS AND RESEARCH 
Statistics refers to the study of methods for collecting, summarizing, analyzing, and drawing conclusions from data while Research can be defined as the systematic investigation of a subject in order to establish certain facts or reach a conclusion. In most cases, researchers collect and analyze data to find meaningful patterns, relationships, and or the effect of a specific intervention. The use of statistics has become essential in research, since it is the best way to analyze this data. It is mostly used in the validation of findings by ensuring that observed results are significant or due to chance, decision-making by providing quantitative evidence for policy, medical treatments and business strategies, generalization of facts from a sample to a wider population and objectivity by applying standardized mathematical techniques to minimize bias ( Gunarto , 2019; Winters et al., 2010)

 Through systematic collection, description, analysis, and interpretation of data, researchers can draw meaningful and useful conclusions that can help solve real-world problems. Statistics is especially useful in research since it systematically accounts for variability and uncertainty to make valid inferences. In the field of research, data comes from various sources, including surveys, experiments, observational studies, and many others. Data collection can be done via different methods, including face-to-face interviews, phone interviews, online surveys, observations, experimentation, and documentation. However, regardless of the method used, a consistent approach to data collection and analysis is necessary to ensure results are accurate and reliable. This is where statistics comes in.

PARTS OF STATISTICS IN RESEARCHES
Descriptive Statistics and Inferential Statistics
One of the essential uses of statistics in research is descriptive statistics. Descriptive statistics uses data to describe the characteristics of a sample or population. It includes measures of central tendency, such as the mean, median, mode and measures of variability that include the standard deviation and variance. Descriptive statistics is used to obtain a summary of data quickly, enabling researchers to understand the characteristics of data that will be used in their research. This is statistics on the surface and cannot be used in drawing meaningful conclusions. Another crucial use of statistics in research is the application of inferential statistics. Inferential statistics is used not to describe a specific data set and to make inferences and predictions about a larger population. This is done by drawing samples from the population and making inferences about the population based on the characteristics observed in the samples. Inferential statistics help researchers establish the degree of confidence they can have in the results they observe from their sample data. This is the basis for drawing meaningful conclusions.

USES/APPLICATIONS OF STATISTICS IN RESEARCHES
Statistics is a valuable tool in research, it offers researchers the ability to take complex data sets, break them down and draw critical and meaningful conclusions. In this section, we will explore the use and application of statistics in research (Hejase et al., 2013; Farrell , 2016)
Visualization of Data and Results
Statistics uses exploration/visualization tools to create a visual representation of data (Descriptive Statistics). Data visualization techniques such as graphs and charts can provide a quick and efficient way of interpreting numerical data. Hence, it easier for researchers to interpret the results of the study thereby giving birth to better decision making.
 Validity of Research/ Significance
In research, accuracy of results is paramount, and statistics is the best bet. By using statistical methods to analyze data, researchers can avoid possible biases that could lead to misinterpretation of data. Through the use of statistics, researchers can be more confident that their results are valid, reliable and that they can have confidence in the application of such results. Manual approach may still bring problem hence the use of software packages.
 Predictions/Forecasting
Research is utilized to make predictions, and statistical analysis plays a critical role in making accurate predictions. A well-executed research study that utilizes statistical tools can provide reliable and valid predictions. This is important, as predictions are used to make decisions in fields such as business, engineering, sciences, public policy and strategic planning. Note that every phenomenon follows a particular distribution which is the yardstick for forecasting and decision making. 
 Hypothesis Testing
Hypothesis testing is a fundamental concept in research. It is used to determine whether the observed results can be considered statistically significant. Hypothesis testing is used to test whether there exists a significant difference between two groups or if a particular intervention had a notable effect. The goal of hypothesis testing is to find statistical evidence that supports (or not) the hypothesis (assumption about an unknown population parameter) as formulated by the researcher.    
5.  Generalization
Research seeks to understand and solve real-world problems. Therefore, the results obtained from research should be generalized from the sample to the entire population being studied. Statistics makes this possible by enabling researchers to calculate the probability of random errors occurring in the observed results of the study. By understanding this, researchers can confidently generalize their results within a given level of significance.
APPLICATION OF COMPUTER IN STATISTICS
We cannot not separate software packages from computer. Statistical Software Packages (SSP) are installed in computers to facilitate the following concept in researches
· Data Management: Computers can be used to store, organize, and manipulate large amounts of data. They make it easy to sort and filter data, perform calculations, and merge multiple datasets.
· Visualization: Computers can generate graphs and charts to represent data visually, making it easier to understand trends and patterns.
· Data Analysis: Computers can perform various statistical analyses, such as hypothesis testing, regression and correlation analysis, Analysis of Variance (ANOVA), etc to uncover relationships and patterns in data using installed packages.
· Simulation: Computers can simulate different scenarios to predict the outcomes of various situations. Simulation can be used to model complex systems and estimate the likelihood/possibilities of different outcomes in an experiment. This is achieved using Machine learning and Statistical programming.
Overall, computers have revolutionized the field of statistics by allowing statisticians to analyze and interpret large amounts of data quickly and efficiently.

APPLICATION OF STATISTICS IN MANY FIELDS
The application of statistics is pronounced in all facets of life. Some of the areas are: 
Business Sector
 Every aspect of business makes use of statistical data in Stock Control, Market and Marketing Research and Forecasting/prediction which are needed for better assessment of economic situation when forecasting future prospects.
 Industry
The production of marketable goods of adequate and acceptable quality presents serious problems to the industry. This is why every manufacturing industry has a quality control unit saddled with the responsibility of ensuring that manufactured goods meets the standard set by the company.
Insurance
There are some important factors that enable the financial risk of an insured item to be correctly assessed. The determination of the premium chargeable for ensuring a particular brand of motor vehicle requires knowledge of the claims that have been made in respect of that type of vehicle for the particular age, experience and health conditions of the driver.
Government
The application of statistics is required by government in many areas of its operation including Planning, 
Budgeting and Legislation
Health Sector: Statistics is an essential tool to determine the effectiveness of treatment based on records of clinical trials devised for the purpose of taking valid conclusion. In midwifery subsector, Statistics is of vital importance to determine the mean weight during period of pregnancy, food intake and health of pregnant woman as well as primary care of infants. In medical technology, Statistics is used to determine the evaluation and analysis of blood sugar, blood pressure, urine, etc. Dentist used statistics as an industrial tool to evaluate and analyze the effectiveness of the research on the care and treatment of teeth. In biological sciences, it is used in evaluating, analyzing and interpreting results in biological experiment that borders on micro-organisms. Generally, Statistics is used in planning, implementation and evaluation of medical programs, distribution of health manpower and health facilities and in accessing loans and aids from international organizations like WHO, UNICEF. It allows medical professionals to predict disease outbreaks, tailor treatments, and improve patient outcomes by analyzing data on patient demographics, symptoms, and treatment responses ( Sprent, 2003; Satake, 2015; Zahir et al. , 2014; Pugh & Torres-Saavedra, 2021). 
Education and Academic Research
Educational Institutions rely on statistics to solve problems encountered by students in the course of doing their researches. In order to arrive at a valid conclusion, data needs to collected, collated, analyzed by way of testing hypotheses before drawing conclusion. In order to compare the performance male and female students in class, test scores, attendance, and examination outcomes must be put to used which are all data driven.
Sports Analytics
Statistics have transformed the sports industry, especially in analyzing team performance, player performance, game strategy, and sports betting. Analytics in various sports offer insights into players’ strengths, weaknesses, and team tactics, which coaches use to optimize game plans. This data-driven approach improves team performance, informs player recruitment, and enhances fans’ understanding of the game.
Weather Forecasting
Statistics has made it a culture for people listen to radio, watch televisions and read on the pages of newspapers in order to have a pre knowledge of the weather condition for the day. Weather forecasters are able to work effectively through the application of statistical models to predict rainfall, temperature, precipitation, and climate patterns. By analyzing historical weather data, meteorologists can predict natural disasters, weather patterns, and climate changes. These forecasts are crucial for agriculture, travel safety, and disaster preparedness, as they help people and businesses plan for adverse weather conditions.
 Psychology and Sociology
 Statistics are used extensively in psychology and sociology to analyze behavioral patterns, conduct surveys, and evaluate experimental data. Researchers used statistical methods to understand social trends, cultural differences, and human behaviours. For example, surveys examination malpractice, sexual harassment and indecent dressing depends to a large extent on statistics to draw meaningful conclusions about societal vices.
 Environmental Science
For an environment to be conducive for any meaningful ventures, certain environmental hazard must be reduced to the barest minimum. Data collected on air quality, species populations, and deforestation rates helps scientists develop strategies to protect ecosystems. This statistical analysis is critical for ecological modeling, where data-driven insights guide conservation policies and efforts to reduce human impact on the environment.
 Agriculture and Food Industry
In agriculture, statistics help predict crop yields, analyze soil health, and improve food safety standards. By examining data on weather conditions, soil quality, and pest activity, farmers can optimize crop production and improve profitability. The food industry also uses statistics for quality control, ensuring that products meet safety standards and satisfy consumer expectations.
Transportation and Logistics
Statistical models improve route optimization, traffic management, and fuel efficiency in the transportation industry. Logistics companies rely on statistics to forecast demand, manage inventory, and reduce delivery times. By analyzing traffic patterns and fuel usage, transportation firms can optimize routes, reduce costs, and enhance overall service quality.

APPLICATION OF STATISTICAL SOFTWARES IN DATA ANALYSIS
Many researchers, professionals, scientists, and business managers can clearly present accurately, prediction of the future using statistical software. Many statistical software packages are available that are suitable for different statistical analysis, depending on the problem at hand. Some of the Software are SPSS, MINITAB, EXCEL, PAST, Maple, SAS, Eviews ,  R , Paython, Matlab, Etc. (Horton & Kleinman, 2015 , Divisi et al. 2017)
 According to Abatan & Olayemi (2014), the emergence of statistical software in the twenty- first century has helped different researchers in the physical and social science to improve the quality of research. Most renowned researchers adopting these software packages in their data analysis have been able to identify the immense contribution to research findings (Adetola, 2013). Hilary et al. (2021) carried out research on Trends and usage pattern of SPSS and Minitab software in scientific research. It was discovered from their findings that SPSS and Minitab seem to be more popular in term of usage as compare to the use of other statistical software like MATLAB, Maple, and R, particularly to the researchers who are not statistically inclined to handle advance statistical software or those who could not code or write statistical programming. It was also discovered that the usage of SPSS and Minitab is steadily increasing though the spreading of Minitab is not as rapid as that of SPSS. Finally, the researchers established that SPSS are commonly used in the fields of medicine, social science, and engineering while Minitab is used mostly in engineering, materials science, and Computer Science. 

Application of SPSS Package
This is supposed to be a practical session but for the sake of time and convenience, the paper highlight the major steps in carrying out most of the tests (George & Mallery 2003).
Data Exploration:
‍Analyzedescriptivelabel
Cross tabulation of Data: 
AnalyzeDescriptive
 FREQUENCY ANALYSIS & FREQUENCY DISTRIBUTION
Descriptive
DESCRIPTIVE ANALYSIS IN SPSS
Step 1: Label your variables and enter your values.  Step 2: Go to Analyze   Descriptive Statistics Descriptives  Step 3: Select the needed variables 
Step 4: click option and select your desire variable.  Step 5: Click continue  Step 6: Click OK  
T-TEST 
One – Sample – T TEST 
Step 1: Enter your data  Step 2: Click Analyze  compare means one 
Step 3: Select variables and type in the Hypothesize value (population mean) e.g Step 5: –OK.
Practical Example: The scores of 7  students in statistics tests are: 
	Score
	60

	79
	45
	67
	39
	64
	30


Test if the average is significantly different from the population mean of 70.

TWO-SAMPLES T – TEST 
* Assuming you have data for weight of male and female students. 
Step 1: Define weight for male and female, name variables 1 and 2 thus: Variable 1 = sex Variable 2 = weight 
Step 2: Enter the code for both gender in one column likewise the weight.  Step 3: Click Analyze  compare means  independent t – test. 
Step 4: Select weight as test variable and sex as grouping variable.  Step 5: Click define group, enter 1 for group 1 and 2 for group 2.  Step 6: Click continue, then OK.
Practical Example
Example The weight of 7 male and female students in statistics tests are: 
	Male
	60

	79
	45
	67
	39
	64
	30

	Female
	63
	72
	55
	58
	45
	50
	46


Test if the average weight of male students is significantly different from that of the female students.
PAIRED T-TEST (DIFFERENT BETWEEN X & Y)
The same as independent t-test 
Step 1: Analyze  compare means  select variable 1 and 2  OK 
Practical Example:  The weight of 7 female students in statistics tests before and after taking a particular drug for weight reduction are: 
	Before
	60

	79
	45
	67
	39
	64
	30

	After
	63
	72
	55
	58
	45
	50
	46


Test if the average weight before taking the drugs is significantly different from after taking the drugs by the students.


 REGRESSION/ CORRELATION ANALYSIS
 Regression analysis is another application of statistics in research. Regression analysis is a study of the nature (positive/negative) of the relationship between a dependent variable and one or more independent variables. It is used in the study of cause and effect. The dependent variable can easily be predicted using the independent variable(s)
Correlation Analysis is a study of the degree/extent of the relationship existing between two variables. This implies whether the relationship is strong or weak either on the positive side or negative side. This analysis can be done using Pearson’s Method or Spearson’s Ranking Method.
REGRESSION TEST PROPER
Step 1: Enter and label your bivariate data in the case of simple regression or multiple data in the case of multiple regression. 
Step 2: Click Analyze  Regression  Linear Step 3: Select dependent and Independent variables and move to their respective box(s).  
Step 4: Click statistics  Select what you want  continue  OK
CORRELATION ANALYSIS
Step 1: Enter and label your Bivariate Data. 
Step 2: Click Analyze  Correlation  Bivariate  select the variables to be correlated  select Pearson or Spearman  Click OK
 ONE WAY ANOVA TEST (ONE FACTOR EXPERIMENT)
It is an extension of the t- test and the z test. It is applicable where the samples are more than two. The compares the mean effect using the F- distribution 
One-way  
Step 1: Name your factor and classify them base on the levels of the factor A, B, C, D by assigning values A = 1, B=2, C=3, D=4.
Step 2: Create a column for frequencies and enter the values in a single column. Step 3: Click Analyze  compare means  one-way-ANOVA
 Select the dependent variable (quantitative)  select the fixed factors (categorized)  click post  Hoc continue 
Step 6: OK. 
Chi-Square Test 
Step 1: Enter your row and column variables in data view and code( code using A=1, B=2,C =3 for variable 1 and a    , etc for variable 2)
Step 2: create three columns for variable 1, for variable 2 and Responses (Actual values)
Step 3: Click on data  Weight cases  select responses to frequency variable  OK
Step 4: Click Analyze  Descriptive Statistics  Crosstabs Select the factors into the row and column boxes  Click statistics and select chi-square continue  Click cells and tick what you want  continue Click display clustered bar charts (optional)Click OK.
CHARTS FORMATION
Histograms
A histogram is a graphical representation of the distribution or numerical data. It is an estimate of the probability distribution of a continuous variable (quantitative variable) and was first introduced by Karl Pearson.
To create a histogram, click graph menu – legacy dialog – histogram – select the variable of interest – Ok.
Another way of creating histograms is to click on graph – chart Builder – ok 
Drag the histogram of interest from the gallery to the preview, then the variable of interest to the preview portion of dialog box.
Bar Charts 
A bar chart or bar graph is a chart that presents grouped data with rectangular bars with lengths proportional to the values that they represent. The bars can be plotted vertically or horizontally, a vertical bar chart is sometimes called a column bar chart.
Creating a Bar Chart 
To create a bar chart, click Graph menu – legacy dialog – bar chart –  select type of bar chartselect the variable of interest – Ok
Insert the variable of interest into the category axis box 
Click Ok.

Pie Chart 
Pie charts are simple chart that are used to depict percentages. Pie chart is a chart in the form of a circle which is divided into sectors that each represents a proportion of the whole. They are commonly used to represent demographic questions in a dataset and are best suited for two or more categories but not more than six. Steps in creating a pie chart: Graph menu – legacy dialogs – pie chart – select type of grouping – define. 
Line Graphs 
A line graph is useful in displaying data or information that changes continuously over time. The points on a line graph are connected by a line. Another name for a line graph is a line chart. Line graph is variable in SPSS we can use simple or clustered line graph. To plot a line graph, click on graph menu – chart builder – Ok. Drag line chart to the preview menu – drag the dependent and independent variable to their respective axis. Set chart properties – apply – Ok.
 Challenges & Considerations
· Data Quality: Poorly collected data leads to misleading results.
· Software Choice: Different fields prefer different tools (e.g., SPSS in social sciences vs. R in computational biology).
· Skill Requirement: Advanced tools like R and Python require programming knowledge.
· Interpretation Risks: Misuse of statistical tests can produce false conclusions.

Conclusion
In conclusion, the use of statistics in research is essential as it enables researchers to make sense of their data, make informed and valid claims, and generally support scientific inquiry. The role of statistics in research cannot be overemphasized as it has become increasingly crucial in today's data-driven world. Researchers can now use advanced statistical methods to model a wide range of phenomena, as it provide the methodology, while statistical software provides the efficiency and accuracy while  analyzing datasets of various sizes and complexity, and draw reliable conclusions. Statistics continues to play a critical role in research, helping scientists make sense of large, complex data sets, enabling them to make predictions and allowing them to draw valid and reliable conclusions.

 Recommendation: 
In view of the vast application of statistics in all fields of human endeavours, I hereby recommend as follows:
(i) That the institution should as a matter of urgency reposition the status of statistics laboratory and other related laboratories to enable members of staff and students have a fair knowledge of these packages.
(ii) That the institution should also look for ways of providing constant power supply for some hours during the official working hours to help students in carrying out practical sessions without hitches.
(iii) That application of statistical software packages should be mounted for statistical students as their counterpart in the computer science. 
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