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Abstract 

Statistics is a vast subject useful in almost all disciplines especially in Research studies. Each and every 

researcher should have knowledge in Statistics and use of statistical tools in his/ her research. Hence in 

this research paper “Application of Statistical tools in Educational Research at Ph.D. Level in Public 

Sector Universities of Khyber Pakhtunkhwa", the researcher has made an attempt to give a brief report on 

Statistical tools used in research studies. The objectives of the research paper were; To investigate the 

knowledge of the respondents regarding the use of statistical tools in research. To investigate the 

experiences with various data analysis software used in research paper. The research questions were; 

What is the level of knowledge of the respondents regarding the use of statistical tools used in research? 

What is the competence of the respondents regarding the use of statistical software use in research 

studies.? The population of the research paper was all faculty members and Ph.D. research scholars of 

education department in public sector universities of Khyber Pakhtoonkhwa. Researcher used 

questionnaire as data collection tool by applying survey method. Data was collected through different 

sources, by email, using social media WhatsApp and messenger, by Google form and researcher personally 

visited different universities. Frequency distribution and percentages were used for the analysis of the 

views of the respondents. It was concluded that both male and female faculty have less background 

knowledge of statistics, average experience about statistical software using in research. Scholars’ views 

shows that there is problem in understanding many statistical tools used in research. On the basis of 

findings and conclusions the following were the recommendations of the research paper. i). Keeping in 

view the importance of the subject of statistics, time duration for the course of statistics may be extended 

for grip on the subject. ii). Proper courses and classes may be arranged for statistical software used for the 

manipulations of research problems and for facilitating the calculation and analysis of data. Especially the 

courses of Microsoft Excel and SPSS may be included in the course as compulsory subjects. iii). Seminars 

for application of statistics in research may be arranged time to time.   

 

Keywords: Statistical Tools, Frequency Distribution, Statistical Software, SPSS, Microsoft. Excel, Khyber 

Pakhtoonkhwa. 

  
 

 

 

mailto:Inayatullah.stat@gmail.com
mailto:drhamidniazi@gmail.com


 

 

 

 

 

ISSN: 2308-7056                   Khan & Niazi (2023) 

 

 

 

 

537 

I 

 

  www.irbas.academyirmbr.com                                                                                   April 2023                                                                                             

 International Review of Basic and Applied Sciences                                     Vol. 11 Issue.2 
 

R 
B  
A  
S  

Introduction 

 
Education is considered as foundation for any society's development and advancement. Getting a good 

education is essential for success in life, just as food is for a healthy human body. Critical thinking is 

developed through education. This is critical in teaching someone how to use reasoning while making 

decisions and dealing with others, for example, increasing creativity and improving time management. 

Education allows people to meet basic employment requirements and increases their chances of landing 

better positions (https://www.worldvision.ca/stories/education/why-is-education-important). Building new 

friendships, learning study skills, navigating personal choices, exposure to diversity, and becoming a 

responsible adult are part of why higher education is important, aside from professional preparation 

(Bhardwaj, 2016). 

 

Research indicates that a strong system of higher education is a significant contributor to the country‘s 

ability to compete in the global marketplace and is critical to our economic strength, social well-being, and 

position as a world leader. Research is the source of all innovations. Collection and analysing information 

are the process of research, and it is used to improve students‘ perceptions under study. Main objectives of 

the paper are to contribute to an understanding of facts and communicate with others. It gives students 

fruitful learning experiences and produces professionally competent graduates (Fishbein & Ajzen, 2010). 

Educational research is the systematic application of scientific methods for solving educational problems, 

regarding students and teachers as well. It attempts to organize data quantitatively and qualitatively to 

arrive at statistical inferences. There is a continuously growing demand from researchers for statistical data 

analysis and their need for statistical methods to be applied in statistical data processing. The subject 

Statistics is widely used in almost all fields of basic sciences, social sciences, arts, education, and so many 

other fields. While conducting research in the above fields, the researchers should have some awareness of 

using the statistical tools that help them draw rigorous and useful conclusions. The most well-known and 

most commonly used statistical tools are the mean, median, mode, range, dispersion, standard deviation, 

inter quartile range, coefficient of variation, etc. (Begum, Ahmed 2015). 

 

Many scholars' works are dedicated to statistical methods (Glantz, 1998; Glass and Stanley, 1976; Cochran, 

1976; Hollender, 1983). These methods are one of the major generic methods of modern science, which are 

applied in various subject areas. Various tests of significance are usually selected by researchers for 

analysing data in social and behavioral research (Cohen and Manion, 1989). Besides, manual statistical test 

application of statistical software becomes a more cruciale part of data analysis. Researchers are 

experiencing a transition from manual analysis with paper to more efficient digital/electronic analysis with 

statistical software (SS) (Matthew, Sunday 2014). The emergence of statistical software has undoubtedly 

contributed enormously to the development of research studies in the 21st century. The high value placed 

on ICT by humans, researchers, and organisations has undoubtedly made it a major driving force in every 

country (Akindutire, 2013). 

 

Statistical Software is a vital tool for research analysis, data validation, and findings. At present, different 

kinds of statistical methods are used in various academic fields, depending on the experimental data and the 

tasks that the researcher has to solve. In educational psychology, there are the following areas of statistical 

method application: 1) descriptive statistics, including the grouping, tabulation, graphical representation, 

and a quantitative description of the data; 2) the theory of statistical inference used in research to predict 

the results of the sample survey (inductive statistics); 3) the experimental design theory serves to detect and 

verify the causal relationships between variables (analytical statistics) (Khusainova, Shilova, and Curteva 

2016). According to Adeyemi (2009), the use of appropriate statistical techniques is a critical requirement 

for the effective conduct of social and behavioral research. Regarding the role of statistical software in data 

analysis Mattew& Sunday (2014) found that some analyses, such as post hoc, complex analysis in time 

series, regression and variance analysis, cannot be calculated manually effectively without a statistical 
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software package. They also stated that statistical software has contributed immensely to social research, 

especially in the area of demographic and data analysis. 

 

As quantitative research grows, the application of statistical software (SS) becomes a more crucial part of 

data analysis. Researchers are experiencing a transition from manual analysis with paper to more efficient 

digital/electronic analysis with statistical software (SS) (Mattew, Sunday 2014). Numerous statistical 

software systems are available currently, like-Statistical Package for the Social Science (SPSS), Statistical 

Analysis System (SAS), Econometric Views (E View), Minitab, STATA, Microsoft Excel (Ms. Excel). The 

field of statistics is the science of learning from data. Statistical knowledge helps to use the proper methods 

to collect the data, employ the correct analysis, and effectively present the results. Statistics are a crucial 

part of how we make discoveries in science, make decisions, and make predictions based on data. Statistics 

allow researchers to understand a subject much more deeply. Studies in statistics are gaining momentum in 

the research methodology courses in public universities, in line with the existing education system the 

world over. The significance of this field can be realized from the fact that statistics is taught as a 

compulsory subject at M.Phil. and Ph.D. programs in natural as well as social sciences. It is a matter of 

immense satisfaction that the Higher Education Commission realizes the highest importance and need for 

teaching statistics for M.Phil. and Ph.D. programs. The statistics assist students in studying advanced 

statistics in research. Statistics are based on the scientific and practical implications of investigation. 

(Shkedi, 1998). 

 

According to the views of many professionals, statistics is significant for research. Statistical tools help 

professional researchers perform their job more efficiently. In addition, there is solid and sound proof in 

research journals of an increasing interest in the use of statistics. Statistical techniques are used for 

analyzing and interpreting the data. To predict the future values of phenomena, professionals apply relevant 

data analysis. Statistical techniques are commonly used to determine the reasonableness and confidence 

limits of results. (Zimmerman et al., 2000). 

 

Students consider that statistics are not simple to use in research (Adams & Holcomb, 1986). They do not 

know or understand the concepts of statistics and its significance in their professional lives. Shkedi (1998) 

found that due to lack of time, lack of understanding, lack of access to proper literature, as well as disbelief 

in research, teachers are not interested in research. To compete fruitfully in the current era on a global 

scale, scholars and those who take decisions should have the understanding of collected information and 

also have the sense of its effective use for future purposes. The knowledge gained from statistical data 

analysis encourages the practical application of ideas and techniques to make sound decisions in education. 

Data is collected and analyzed while working on objective judgments, and then diverse techniques of 

statistics are used to understand the consequences. Graphs, measurement of central tendencies, 

measurement of variations, sampling and inferential statistics are used in the research. There are numerous 

practical and theoretical issues associated with the use of statistical techniques in studies aimed at 

improving procedures. 

 

It was also concluded that some statistical software has become an increasingly important part of data 

analysis. Thus, in educational research, statistics play an important role in making research successful. 

(Subrata and Palash, 2018). In quantitative scientific research, we need to present data in a meaningful 

manner to come up with reasonable conclusions. Small-sized data may be handled manually or using a 

pocket calculator. A statistical package is required if a large set of data exists. SPSS is one of these 

packages. When the data is correctly loaded into SPSS, it can be a useful database. SPSS is very helpful in 

data checking, in simple tabular presentation, and in complex statistical analysis. A researcher handling 

numerical data and postgraduate candidates needs to know how to use SPSS or other packages. Keeping in 

view the importance and usefulness of statistical packages, the understanding of these packages for 
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students, teachers, and researchers is crucial for conducting valid and reliable research at Ph.D. Level in 

Public Sector Universities of Khyber Pakhtunkhwa. 

 

Statement of the Problem 
 

In the current situation, the importance of statistics as a foundation for research in all fields of pure 

sciences, social sciences, and technology cannot be overstated. Statistics is believed to be the basis of 

research in the sciences and a storehouse of knowledge and research because they are used in all fields of 

research. 

 

From the literature reviewed on the research topic, some gaps were observed. First of all, the gap observed 

was that few researchers used only quantitative methods to conduct their studies (Shahid, Haider, & Adnan, 

2018). The second gap was in coverage area in the Province of Sindh, Pakistan. The third gap was in data 

collection. Some researchers used only secondary data for the study. Data was gathered from previously 

published research papers, websites, books, and online journals (Naskar & Das, 2018). This encouraged the 

researcher to conduct a mixed methods study by focusing on only public sector universities in Khyber 

Pakhtunkhwa. 

 

Empirical studies show that some students, scholars, and researchers find problems in understanding and 

interpreting statistical tools while conducting their research. Due to these problems, the quality of their 

work suffers a lot. Keeping in view the above issues and problems in research, the present research paper is 

aimed at investigating the importance and applications of the different statistical tools used in the analysis 

of data, based on which decisions are made, and to know their implications for both Ph.D. scholars and 

faculty in universities in Khyber Pakhtunkhwa. 

 

Objectives of the Research Paper 
 

The following were the objectives of the research paper: 

 

I.       To investigate the knowledge of the respondents about using different statistical tools in research. 

II.     To investigate the level of competence of the respondents in using data analysis software in     

research. 

 

The following were the research questions  

 

Research Questions 

 
I. What is the knowledge of the respondents regarding the use of statistical tools used in research? 

II. What are the competences of the respondents about using statistical tools used in research? 

Significance of the Research Paper 
 

The applications of different statistical tools have a significant role in interpreting and analyzing research 

data. It has a key role in making correct decisions. Without proper statistical knowledge, it is difficult to 

obtain the required result and may have a fallacious result. For a researcher, it is very necessary to have 

proper knowledge of different statistical terms, tools, techniques, and formulae and their proper uses. As a 

knife is to surgery, so statistics is to research. This research paper explores the applications of different 

tools in interpreting the research data and making accurate conclusions. Moreover, it focuses on such issues 
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and problems that face Ph.D. students in education. Not only knowledge but also correct and accurate 

application is the focus of the study. 

 

The main beneficiaries of this research paper are the faculty and students of research. The research paper 

may provide direction for higher education institutions of Pakistan in preparing curriculum and course 

contents in the subject of statistics for effectively conducting research work at university level. This 

research work is helpful in the following ways: 

 

The research work pointed out the future needs of statistical applications in research. The results of this 

research paper are useful to research scholars in recognizing the potencies and weak points of statistical 

applications in research. The research paper may provide help to the experts to keep the standard of 

research according to the country's curiosity. The findings of the research may be useful to the 

administrators and the system concerned to choose the instructors and scholars at M.Phil. and Ph.D. classes 

according to the level of the degrees. The findings of the research paper may be fruitful for scholars to use 

proper statistical tools in their research work. The findings provide help to experts to keep the standard of 

the statistics course curriculum at M.Phil. and Ph.D. level in education. Findings are supportive for 

researchers to carry out new and thorough investigation.    

 

Review of Literature 
 

Introduction to Statistics  
 

A set of procedures for analyzing, gathering, organizing, and presenting computable data is called statistics 

(Bhatti, 1991). Data is the collection of facts and figures that have been recorded after being collected from 

different sources. Basically, statistics is a rational methodology to analyze data that enables us to exploit 

explanation, understanding, and use of data. It means that after process data is turned by statistics into 

information for assistance, the data must be understandable and clear for the receiver. Statistics is the 

collection and analysis of numerical data in order to predict, elaborate, and manage the amount of 

phenomena in a project (Jamal, Elements of Statistics, 1998). 

 

Basic Concepts of Terms Used in Statistics 

 

Constant and Variable 

 

In general language, constant is unchangeable, and in the language of statistics, a feature that only has a 

constant value. In general language, variable means something that is changeable. In the language of 

statistics, any feature that can have many responses is called a variable (Hakeem, 2002). 

 

Discrete and Continuous 
 

Discrete and continuous are two divisions of quantitative variables (Jamal, 2010). A discrete variable is a 

value that is clearly distinct from another—for example, a family can have four, six, or seven members, but 

it can never have 6.7, 5.8, or 2.4 members. A continuous variable contains an interim value. Examples of 

continuous variables include a person's body mass, height, age, weight, or temperature, among others. 

 

History of Statistics 

 

In 1584, statistics was introduced for those who were experts in state affairs and had political awareness by 

Sir William Petty, a polymath and politician of the 17th century, who applied the phrase political arithmetic 

to statistics. By 1787, statistics became the science that deals with the compilation, categorization, and talk 
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about facts and figures bearing on the situation of a community or a state (Chaudhry, 1993). Statisticians 

were experts in areas of managing a state that were generally linked to numbers. Statistics is well applied in 

different state affairs, such as tax liabilities of the citizens and raising armies, etc. The word "statistics" is 

derived from the word "statist" (Hakeem, 2002). Later, statistics shifted into areas that are not under 

government control. Statistics, when used in the plural, is defined as numerical facts gathered and 

categorized in systematic ways (Walpole, 1982). At present, statistics is a domain of learning that intends to 

gather and organize statistical data, whether concerning men's dealings or natural facts. 

 

Statistical Tools used in Research 

 

Histogram or Column Diagram 
 

A histogram or column diagram is a graph in which class intervals are represented along the horizontal axis 

called the x-axis and their corresponding frequencies are represented by areas in the form of rectangular 

bars drawn on the intervals. (Satake EB, 2015). 

 

Arithmetic Mean 
 

The arithmetic population mean, or simply called the mean, is obtained by adding together all of the 

measurements and dividing by the total number of measurements taken. The mean is useful in determining 

the overall trend of a data set or providing a rapid snapshot of our data. (Satake EB, 2015). 

 

Median  

 

Median is defined as the middle item of all given observations arranged in order. For ungrouped data, the 

data is obvious. In case of the measurement is even, the median is obtained by taking the average of the 

middle values. (Satake EB, 2015). 

 

Mode  
 

Mode is the values which occur most frequently. The mode may not exist, and even if it does, it may not be 

unique.  

 

Standard Deviation 

 

The standard deviation, often represented with the Greek letter sigma, is the measure of a spread of data 

around the mean. A high standard deviation signifies that data is spread more widely from the mean, where 

a low standard deviation signals that more data align with the mean. In a portfolio of data analysis methods, 

the standard deviation is useful for quickly determining dispersion of data points. (Begum, Ahmed 2015).  

 

Variance  
 

A measure of how spread out is the distribution. It gives an indication of how close an individual 

observation clusters about the mean value. Where σ
2
 is the population variance and S

2
 is the sample 

variance. (Binu, et all, 2014). 

 

Symmetric distribution 

 

When variables cluster around a central value, with symmetrical positive and negative deviations about a 

central point. (Winters, et all, 2010). 
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 The standard normal distribution curve is a symmetrical bell-shaped. In a normal distribution curve, about 

68% of the scores are within 1 SD of the mean. Around 95% of the scores are within 2 SDs of the mean 

and 99% within 3 SDs of the mean. 

 

 
Figure 1 

 

Skewed Distribution  

 

It is a distribution with an asymmetry of the variables about its mean. In a negatively skewed distribution, 

the mass of the distribution is concentrated on the right. In a positively skewed distribution, the mass of the 

distribution is concentrated on the left of the figure leading to a longer right tail. 

 

 
Figure. 2 

 

Scatter gram/ Scatter diagram 

 

A scatter diagram is a tool for analyzing relationship between two variables. One variable is plotted on the 

horizontal axis and the other is plotted on the vertical axis. The pattern of their interesting points can 

graphically show relationship patterns (Myles, Gin, 2000). 
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Figure 3 

 

Inferential Statistics 

 

Inferential statistics involves the use of statistical techniques in the testing of hypotheses and drawing 

inferences from the findings of a study (Baddie and Halley, 1995; Kolawole, 2001). Inferential statistics 

generalizes interpretations about the population by facts collected from samples and work with certain 

procedures that enable an inference to be gathered from these data (Walpole, 1982). Inferential statistics 

begins with a statement about the association between two or more than two variables that are going to be 

studied, and then it examines whether facts are reliable with it. (Nickerson, 2000). 

 

The P value (or the calculated probability) is the probability of the event occurring by chance if the null 

hypothesis is true. The P value is a numerical value between 0 and 1 and is interpreted by researchers in 

deciding whether to reject or retain the null hypothesis (Ali, Bhaskar, 2016). 

 

P-value with Interpretations 

 
Table No 1 

P  Result Null-hypothesis 

<0.01  Result is highly significant Reject null hypothesis 

≥0.01 but ≤0.05  Result is significant Reject null hypothesis 

Value ≥0.05  Result is not significant Do not reject null hypothesis 

 

Inferential statistical techniques are of two major types. These are the parametric tests and the non-

parametric test.   



 

 

 

 

 

ISSN: 2308-7056                   Khan & Niazi (2023) 

 

 

 

 

544 

I 

 

  www.irbas.academyirmbr.com                                                                                   April 2023                                                                                             

 International Review of Basic and Applied Sciences                                     Vol. 11 Issue.2 
 

R 
B  
A  
S  

Parametric Test 

 
Parametric tests are the most powerful tests for testing the significance or trustworthiness of the computed 

sample statistics. The parametric tests assume that the variables described are expressed on an interval or 

ratio scale and not on nominal or ordinal scales of measurement. The samples have the same variance 

(homogeneity of variances). The population values are normally distributed. The samples are randomly 

drawn from the population, and the observations within a group are independent of each other. The 

commonly used parametric tests are the t-test, z-test, and analysis of variance (ANOVA).  

 

t-test 
 

The t-test is a parametric test used to test the significant difference between two means. It is a statistical test 

of significance suitable for interval or ratio data (Norusis/SPSS, 1993). It is also used to test the trend and 

the significance of correlation. It could be computed as a t-test of the difference between two means or a t-

test of related samples. (Adeyemi, 2009). 

 

The formula provided by Fisher for testing a difference between means computed from uncorrelated 

samples is: 

 

 
 

In which- M1 and M = sums of squares of the deviations from the 

means in the two samples. N1 and N2= number of cases in the two samples.  

 

The appropriate t-critical value for acceptance or rejection of the null hypothesis would be found for 𝑁1 + 

𝑁2 -2 degree of freedom, using t-table.  

 

 
Figure. 4 
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Z-test 
 

The next test, which is very similar to the student t-test, is the z-test. However, with the z-test, the variance 

of the standard population, rather than the standard deviation of the study groups, is used to obtain the z-test 

statistic. Using the z-chart, like the table, we see what percentage of standard population is outside the mean 

of the sample population. If, like the t-test, greater than 95% of the standard population is on one side of the 

mean, the p-value is less than 0.05 and statistical significance is achieved. As some assumption of sample 

size exists in the calculation of z-test, it should not be used if sample size is less than 30. If both the n and 

the standard deviation of both groups are known, a two-sample t-test is best (Neideen, Brasel 2007).  

 

 
Figure.  5 

 

Analysis of Variance (ANOVA) 
 

The student‘s t-test cannot be used for comparison of three or more groups. The purpose of ANOVA is to 

test if there is any significant difference between the means of two or more groups. In ANOVA, we study 

two variances – (a) between group variability and (b) within group variability. The within group variability 

(error variance) is the variation that cannot be accounted for in the study design. It is based on random 

differences present in our samples.  

 

However, the between group (or effect variance) is the result of our treatment. These two estimates of 

variances are compared using the F-test.  

 

A simplified formula for the F statistic is:  

 

Where MSb is the mean squares between the groups and MSw is the mean squares within groups. Some 

basic assumptions of ANOVA are population distribution should be normal, samples are choosing 

randomly, subgroups should have same variability. (Begum & Ahmed 2015). 
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Figure 6 

Correlation Coefficient 

 

The term ‗correlation‘ is the degree of relationship between two variables while a correlation coefficient is 

an index of relationship between the two variables. It is a numerical statement that draws inference 

concerning the relationship between two variables. Thus, a measure of association shows that two variables 

might co-vary in a pattern. When one is high, the other is systematically higher or lower. If the coefficient 

is high, it is considered to reflect a close relationship. Therefore, correlation enables a researcher to identify 

with some degree of accuracy how the values of one variable are co-related to the values of another 

variable (Gay, 1996).  

 

The Pearson r Product-Moment Correlation Coefficient  
 

The Pearson r Product-Moment Correlation Coefficient is one of the most popular interval level parametric 

measures of association used to determine the relationship between two variables (Best, 1981). Apart from 

having interval level data, the researcher must satisfy certain assumptions before he or she could use and 

interpret the Pearson r.   

 

Positive Correlation: Variables are positively correlated if an increase in one variable is accompanied with 

a corresponding increase in the other variable. This is positive correlation (+1). If one value decreases with 

the other value at the same time, the correlation is also positive.   

 

Negative Correlation: When two variables are perfectly negatively correlated, an inverse relationship 

exists such that a high score on one variable is associated with a lower score on the other variable. The two 

variables are said to be negatively correlated. If the value of one variable increases while the value of the 

other variable decreases then, the correlation would be tending towards –1.  
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Zero Correlation: This occurs when there is no correlation or relationship between two variables.  

(Sedgwick, (2012). 

 

 
 

Non-Parametric Test 
 

Nonparametric tests are distribution-free tests used when the nature of the population distribution from 

which samples are drawn is assumed not to be normal (Champion, 1970). They also used when data are in 

the nominal level of measurement. They are always in groups or categories and represented by frequency 

counts. Nonparametric tests are tests that do not require any estimation. They are used when scores are not 

normally distributed but largely skewed. This is because they do not make any assumption about the shape 

of the distribution.  A typical example is the Chi-square test which is distribution-free as it tests the equality 

of the entire distribution of frequencies. Other examples of nonparametric tests include the Spearman Rank 

Coefficient, Kolmogorov – Smirnov test, Mann-Whitney U test, Sign test, Wilcoxon Matched-Pairs 

Signed–ranks test and the Lambda symmetrical/ asymmetrical test (Berenison, & Levine, 1979). Others 

non-parametric test are Kruskal-Wallis test, Jonckheere test, Friedman test.   

 

Chi-Square Test 

 

The chi-square test is a nominal level non-parametric test of significance that could be used to test the 

differences or relationship between two variables. It applies only to discrete data that are counted rather 

than data with measured values (Kinnear, & Gray, (1994). As a nonparametric test useful when data are in 

the form of frequency counts, the chi-square occurs in two or more mutually exclusive categories and it is 

denoted by the following formula: Where x
2
 = Chi – square; O = Observed frequency; E 

= Expected Frequency.  

 

 

 
Figure 7 
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Spearman Rank Coefficient 

 

Like the Pearson product correlation coefficient, the Spearman rank coefficient is calculated to determine 

how well 2 variables for individual data points can predict each other. The difference is that the data need 

not be linear. To start, it is easiest to graph all the data points and find the x and y values. Then rank each x 

and y value in order of occurrence. Similar to the Pearson correlation coefficient, the test statistic is from -1 

to 1, with -1 being a negative correlation and 1 a perfect positive correlation (Neideen & Brasel 2007).  

 

 
 

Ρ = Spearman's rank correlation coefficient = difference between the two ranks of each observation 

n =number of observations 

 

Kolmogorov –Smirnov test 
 

The two-sample Kolmogorov-Smirnov (KS) test was designed as a generic method to test whether two 

random samples are drawn from the same distribution. The null hypothesis of the KS test is that both 

distributions are identical. The statistic of the KS test is a distance between the two empirical distributions, 

computed as the maximum absolute difference between their cumulative curves (Ali & Bhaskar 2016).  

 

Mann-Whitney test 
 

It is used to test the null hypothesis that two samples have the same median or, alternatively, whether 

observations in one sample tend to be larger than observations in the other (Ali & Bhaskar 2016).  

 

Kruskal Wallis test 

 

The Kruskal–Wallis test is a non-parametric test to analyse the variance. It analyses if there is any 

difference in the median values of three or more independent samples. The data values are ranked in an 

increasing order, and the rank sums calculated followed by calculation of the test statistic (Ali & Bhaskar 

2016).  

 

Friedman test 

 

The Friedman test is a non-parametric test for testing the difference between several related samples. The 

Friedman test is an alternative for repeated measures ANOVAs which is used when the same parameter has 

been measured under different conditions on the same subjects (Altman & Bland 2009).  

 

Importance of Statistical Tests in Educational Research 
 

Statistics is a branch of mathematics that deals with probabilities and the concept of relative certainty. 

Statistics are extremely important because, when calculated properly and reported accurately, they can give 

a very good estimate of the likelihood of a particular outcome and whether or not this outcome could be 

due to chance. Statistics is the science of the collection, analysis, interpretation, or explanation, and 

presentation of data. It has wide usage in the field of educational research. In fact, all the data collection 

and interpretation techniques used in educational research are part of statistics. The subject is called 

"research statistics," and statistics is very important in research because they form the backbone of our 

research. The importance of statistics in educational research is due to the following points: 
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 To make data simple and conceivable. 

 Helpful in drawing a simple conclusion. 

 useful for forecasting. 

 Helpful in observation formulation. 

 Helpful in sorting out the problems. 

 To determine the course effect. 

 Make comparisons to find similarities and differences. 

 To draw conclusions about populations based only on sample results. 

 

Statistics in Educational Research 
 

Statistics play a different role in the social sciences as compared to the role of pure statistics in the pure 

sciences (Zimmerman, 2000). It is used to recognize issues in the social sciences, determine the best ways 

to solve them, and assess the approaches used to test their effectiveness. Another use of this is to validate 

and test the reliability of research instruments, records, and other psychometric measures of men's abilities 

and potentials in the cognitive and psychometric areas (Araki, 1995). Statistical techniques are generally 

used in drawing samples for hypotheses testing and for data analysis. Various issues concerning statistical 

usage in these areas have been addressed in various studies. The aim of statistics in research is emerging 

day by day. It is now applicable to all domains of human enterprise, including education, business, sport, 

and economics, etc. Statistics have grown in popularity by analysing facts for percentages in educational 

research, means and standard deviations, and more complex techniques such as t-test, chi-square, and F-test 

(Ben-Zvi, 2001). Researchers have an advantage because they can use statistics to determine the important 

relationships between the various variables associated with men's potential and attitudes. The arrival of 

technology and software has accelerated the process of statistics. Previously, manual techniques and 

calculators were the standardized practices. Different software like SPSS and SAS are widely used in 

research very conveniently, confidently, and user-friendly. The foremost practice of statistics was to collect 

data for useful administration (Walpole, 1982 

 

The Conceptual Framework of the Research Paper 
 

The conceptual Framework of this research paper, ―Application of Statistical Tools in Educational 

Research at Ph.D. Level in Public Sector Universities of Khyber Pakhtunkhwa‖, is that there are different 

independent and dependent variables in the research paper. 

 

Independent Variables: Course content, knowledge and skills of statistics. 

Dependent Variable: The only dependent variable is the outcome of statistical applications in the form of 

conclusion. The variables are presented in the following model; 

 

   INDEPENDENT VARIABLES                                                                  DEPENDENT VARIABLE 

                 Process 

  

 

 

                                                   

Utilization of 

Statistical tools and 

Experience in data 

analysis software 

 

Outcomes of statistical 

applications in the form 

of findings and 

conclusions. 

 

Knowledge and 

skills 
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The above modal indicates that there is one independent random variable; knowledge and skills. The only 

dependent random variable is the findings and conclusions. The main theme of the research paper was 

applying statistical knowledge and skills of statistical tools in research by using statistical software. There 

are different statistical tools used in educational research. These include frequency distribution, averages, 

standard deviation, variance, regression, correlation, and different statistical tests. Statistical software used 

in educational research is Microsoft Excel and Statistical Package for Social Sciences (SPSS). Statistical 

tools were applied for the analysis of data. Frequency distribution, and percentages were used for the views 

of the respondents and t-test was used for comparison between male and female respondents. Data was 

analysed through SPSS and Ms. Excel. Findings and conclusions were drawn based on the analysis of data 

for this research paper.  

 

Population of the Research Paper 
 

The universal application of the phenomena consisted of entire faculty and research scholars of the Ph.D. 

education program of the public sector universities in the province of Khyber Paktoonkhwa were targeted 

in it. At the time of the survey, the total number of universities was 24, the total number of faculty was 110, 

and the total number of male and female education research scholars was 310. 

 

The entire phenomenon under research paper is referred to as the "universe" or "population" (Bhatti, 1990). 

A list of all the faculty members and students of research enrolled in Ph.D. programs at public sector 

universities of Khyber Pakhtookhwa were samples of the data. It was obtained from the Higher Education 

Commission and from the relevant offices of all universities. 

(Source: Higher Education Commission). 

 

Faculty and Research Scholars of the Ph.D. Education Program at Public Universities of Khyber 

Pakhtunkhwa 

 
Table No 2 

Categories Faculty Research Scholars 

Male 66 196 

Female 44 114 

Total 110 310 

 

Sample of the Research Paper 

 

Keeping in view the size of the population, the researcher decided to take the whole population, both 

faculty and research students, as two samples for the research paper. 

 

Research Design 
 

The study was descriptive in nature. A survey research design was used to collect data from the 

respondents, i.e. Faculty and Ph.D. scholars of public sector universities of Khyber Pkhtoonkhwa. A survey 

is a technique of receiving data concerning the uniqueness of the population by studying just a fraction of it 

(Jamal, 2001). In the surveys, especially explanatory mixed-methods were used. The use of surveys in 

studies related to statistics research is extremely broad for determining views in studies carried out in 

normal situations, even with many variables (Jamal, 2001).  
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Data Collection Instruments 

 

This research paper was conducted with the development of the questionnaires as a data collection 

instrument from the respondents. There were two types of questionnaires developed, one for Faculty and 

other for research schools. These self-developed questionnaires consisted of two facets. These were: 

knowledge and skills of statistical tools used for data analysis and data analysis software (Ms. Excel and 

SPSS) used in research.  Each facet of the research model was assigned number of questions to represent 

each section well.  A five-point Likert scale was used. These five-point scales were: Strongly Agree (SA), 

Agree (A), Undecided (UD), Disagree (DA), and Strongly Disagree (SDA). 

 

There were two questionnaires: one for faculty members and one for Ph.D. Research scholars. The 

researcher obtained approval from the HoDs of the departments. Proper consent was obtained by the 

researcher to ensure compliance with ethical standards. The researcher personally collected the data from 

respondents in person.  

 

Pilot Test 

 

The pilot test was used to determine the quality of the developed questionnaire, and sample data was 

collected from 15 respondents (5 faculty and 10 research scholars). The respondents included in pilot 

testing were not included in the sample related to the research paper. With the responses, the effectiveness 

of the questionnaire was checked along with its usefulness of the study. It was refined as per the 

requirements of the research paper in the light of observations made by the respondents involved in pilot 

testing. 

 

 Table No 3 

Reliability Statistics for questionnaire of faculty 

Cronbach's Alpha N of Items   

.914 46   

 

The Alpha coefficient of the questionnaire was 0.914 (table above), which, according to the scale used by 

Cronbach (1951), is excellent for administering the questionnaire.  

 

Table No 4 

Reliability Statistics for questionnaire of Ph.D. scholars 

Cronbach's Alpha N of Items 

.890 41 

 

Above table shows the Cronbach Alpha is 0.89, which, according to the Cronbach Alpha Scale, is "Good" 

for administering the questionnaire.  

 

Data Collection 

 

Although the researcher personally visited different universities, the data was also collected from the 

respondents by email, WhatsApp, messenger and Google Form. Google form is the easiest, modern, and 

authentic secondary sources of data collection in survey research. When the area of the research is widely 

spread, Google form gives quickest result with low cost. The researcher personally visited different 

universities to collect data in person from university of science and technology Bannu, university of Lakki 

Marwat, Gomal University D.I. Khan and Khushal Khan Khattak University: the researcher contacted face 

to face with faculty members, and research students. University officials were also requested to share 
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students' e-mail details for the circulation of the questionnaire to collect the required number of 

respondents.  This study was based on primary data. Sources of information were confidential for the 

current area of the investigation. The primary data was found with multiple advantages to support the study 

in terms of field information and better understanding. Moreover, Primary data is a valid and authentic 

source of information.   In this context, the questionnaire was inserted with a short description to brief the 

objective of the study to ensure their participation. Hence physical contacts, e-mails, Google form, social 

media contacts, and other possible interactive channels were used to get the desired number of respondents 

 

Data Analysis 

 

After the collection of data, the data was analysed through statistical software SPSS and Ms. Excel. The 

responses of the respondents were coded with values from 1 to 5. The coded values were as follows; 

Strongly Agree = 1, Agree = 2, Undecided = 3, Disagree = 4 and Strongly Disagree = 5. The responses of 

the respondents were uploaded on SPSS. Statistical tools frequency distribution, percentages were used for 

the analysis of the data. To explore the views of the of respondents to each statement, frequency 

distribution and percentages were used. Before applying test statistics and analysis of data, first it was 

checked for normality. For this purpose, two methods were applied. 

 

Using Shapiro-Wilks test the value of ―p‖ was 0.089 for course of statistics and research,0.156 for 

background knowledge of statistics, 0.392 for statistical tools used in research, 0.781 for data analysis 

software used in research. For all of the four facets of the questionnaire the value of p was greater than 

0.05.  (p > 0.05).  (Shapiro-Wilk, 1965; Razali & Wah, 2011).  

 

Table No 5 

Shapiro-Wilk test for Normality 

Statements 
Shapiro-Wilk 

Statistic Sig. 

   

0.392 

0.781 
Statistical Tools .972 

Data Analysis Software .970 

 

So, the use of both visual and numerical output methods, showed that all four variables, Present Course of 

Statistics, Background Knowledge, Statistical Tools, and Data Analysis Software were approximately 

normally distributed. 

 

Interpretation of Data 

 

On the basis of collected data, analysis and interpretation were made. The collected data were put in SPSS-

26. analysis includes descriptive statistical analysis and inferential statistical analysis. In descriptive 

analysis demographic information of the respondents are given. The views of the respondents regarding 

statistical teaching, knowledge, using statistical tools, and using of statistical software in research along 

with their corresponding frequencies and percentages are given. 

 

Table 6 Gender wise Distribution of Faculty 

Category Frequency Percent 

Male Faculty 52 58 

Female Faculty 38 42 

Total 90 100 
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Table 6 shows gender-wise information about the respondents. It shows that there is total 90 faculty 

members in education departments in public sector universities in Khyber Pakhtunkhwa who have 

responded, of whom 52 are male faculty members and 38 are female faculty members. The percentage of 

male is 58 percent and that of female is 42 percent. 

 

Table 7:  Views of the respondents regarding use of statistical tools for Data Analysis in Research 

Statement  Response 
Strongly 

Agree  
Agree Undecided  Disagree  

Strongly 

Disagree  
Total 

Selecting the right 

statistical tools is 

challenging task. 

Frequency 10 50 12 12 6 90 

Percentage 11 56 13 13 7 100 

Use of different 

averages depends 

on the nature of 

variables. 

Frequency 16 35 19 16 4 90 

Percentage 18 39 21 18 4 100 

Standard deviation 

uses to measure the 

spread of data 

about their mean. 

Frequency 
11 

 
47 16 11 5 90 

Percentage 12 52 18 12 6 100 

Skewness 

describes the 

normality of data. 

Frequency 8 37 12 24 9 90 

Percentage 9 41 13 27 10 100 

t-test is used for 

comparison 

between two 

populations‘ 

means. 

Frequency 13 43 13 18 3 90 

Percentage 15 48 15 20 3 100 

ANOVA (Analysis 

of Variance) 

technique is most 

powerful tool for 

comparison among 

more than two 

populations. 

Frequency 

 

 

13 

42 11 15 9 90 

Percentage 14 47 12 17 10 100 

Chi-square test is a 

non-parametric 

test. 

Frequency 11 31 17 22 9 90 

Percentage 12 34 19 24 10 100 

Correlation 

describes the 

nature of 

relationship among 

variables in the 

phenomena. 

Frequency 16 55 11 5 3 90 

Percentage 18 61 12 6 3 100 

Regression is the 

dependence of one 

variable on one or 

more than one 

variable. 

Frequency 10 46 15 11 8 90 

Percentage 11 51 17 12 9 100 
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Table 7 Presents the views of the respondents regarding the selection of statistical tools used in data 

analysis. It shows that 66% agree and 20% disagree with the statement, "Selecting the right statistical tools 

is a difficult task." Concerning with statement "Statistical tools and techniques create interest among Ph.D. 

students," 51% of respondents agree and 33% disagree. According to the views of the respondents, majority 

(57%) agree and 22% disagree with the statement, "Use of different averages depends on the nature of 

variables. It shows that 64% of respondents agree, 18% are undecided, and 18% disagree with the statement 

"Standard deviation is used to measure the spread of data about their mean." According to the results, 50% 

of respondents agree and 37% disagree that "skewness describes the normality of data." It represents 63% 

of respondents who agree and 22% who disagree that "the t-test is used for comparing the means of two 

populations.". It shows that 61% of respondents agree and 27% are disagree that ―ANOVA (Analysis of 

Variance) technique is the most powerful tool for comparing more than two populations." It shows that 

46% agree and 32% disagree that "chi-square test is a non-parametric test." According to the results 

obtained from survey, 79% of respondents agree that "correlation describes the nature of the relationship 

among variables in the phenomenon.".  It indicates that 62% of respondents agree and 21% disagree about 

"Regression is the dependence of one variable on one or more than one variable."  

 

Table 8 :  Views of The Respondents About Using Different Statistical Software using in Research 

Statements Response 
Strongl

y agree 
Agree Undecided Disagree 

Strongly 

Disagree 
Total 

It is easy how to use 

statistical software for 

analyzing data.  

Frequency 12 41 13 18 6 90 

Percentage 13 46 14 20 7 100 

Data can be easily 

transformed from MS 

Excel to SPSS. 

Frequency 14 31 13 24 8 90 

Percentage 16 34 14 27 9 100 

It is easy to use major 

functions of MS Excel for 

data analysis 

Frequency 9 41 14 19 7 90 

Percentage 10 46 16 21 8 100 

SPSS is easy to use in 

research for data analysis. 

Frequency 13 35 16 19 7 90 

Percentage 14 39 18 21 8 100 

Computing variables in 

SPSS is easy for Ph.D. 

students. 

Frequency 7 22 15 36 10 90 

Percentage 8 24 17 40 11 100 

Statistical tests are easily 

computed through SPSS 

by your research students. 

Frequency 10 24 21 26 9 90 

Percentage 11 27 23 29 10 100 

 

Table 8 shows the views of the respondents regarding data analysis software. It shows that 59% of 

respondents are agree and 27% disagree with the statement "It is simple to use statistical software for data 

analysis.". It represents that 50% of the respondents are agree and 36% disagree that "Data can be easily 

transformed from MS Excel to SPSS." It shows that 56% of the respondents agree, and 29% disagree that 

"It is easy to use the major functions of MS Excel for data analysis." Table 3 indicates that 53% of the 

respondents agree and 29% disagree that "SPSS is easy to use in research for data analysis." It reveals that 

32% agree and 51% disagree about "Computing variables in SPSS is simple for Ph.D. students." It 

indicates that 38% of respondents agree, 23% are undecided, and 39% disagree that "Statistical tests are 

easily computed through SPSS by your research students." 
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Table 9 : Gender-wise Information of the Ph.D. Education scholars 

Category Frequency Percent 

Male Scholars 185 63 

Female Scholars 110 37 

Total 295 100 

 

Table 9 Shows gender-wise information about the respondents. It shows that there are a total of 295 

scholars in education departments in public sector universities in Khyber Pakhtunkhwa who gave the 

responses, of whom 185 are male scholars and 110 are female scholars. Male are 63% of the population, 

while females are 37%.  

 

Table 10 : Views of The Respondents Regarding Statistical Tools used in Research 

 

Statement  Response 
Strongly 

Agree 
Agree Undecided Disagree 

Strongly 

Disagree 
Total 

Selecting the right 

statistical tools is 

challenging task. 

Frequency 82 121 55 30 7 295 

Percentage 28 41 19 10 2 100 

Use of different 

averages depends on 

the nature of 

variables. 

Frequency 43 107 78 47 20 295 

Percentage 15 36 26 16 7 100 

Standard deviation 

uses to measure the 

spread of data about 

their mean. 

Frequency 54 144 56 29 12 295 

Percentage 18 49 19 10 4 100 

Skewness describes 

the normality of data 

Frequency 31 90 87 68 19 295 

Percentage 11 31 29 23 6 100 

t-test is used for 

comparison between 

two population means. 

Frequency 23 159 55 27 31 295 

Percentage 8 54 18 9 11 100 

ANOVA (Analysis of 

Variance) technique is 

most powerful tool for 

comparison among 

more than two 

populations. 

Frequency 42 101 76 53 23 295 

Percentage 14 34 26 18 8 100 

Correlation describes 

the nature of 

relationship among 

variables in the 

phenomena. 

Frequency 52 108 64 59 12 295 

Percentage 18 37 21 20 4 100 

Cronbach Alpha is the 

measurement tool for 

consistency of 

variables 

Frequency 44 141 87 16 7 295 

Percentage 15 48 30 5 2 100 
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Table 10 presents the views of the respondents regarding the selection of statistical tools used in data 

analysis. It indicates that 69% of respondents agree and 19% are undecided that "selecting the right 

statistical tools is a challenging task." It indicates that about 51% agree and 33% disagree with the 

statement, "Use of different averages depends on the nature of variables.". It shows that 67% of 

respondents are agree and19% are undecided with the statement "Standard deviation is used to measure the 

spread of data about their mean." According to the results of the survey, 42% of respondents agree and 29% 

disagree that "skewness describes the normality of data." It represents that 62% of the respondents agree 

and 20% disagree about "the t-test is used for comparison between two population means.". It indicates that 

48 percent of respondents agree and 26 percent disagree that the "ANOVA (Analysis of Variance) 

technique is the most powerful tool for comparison among more than two populations." According to the 

results, 55% of respondents agree and 24% disagree that "correlation describes the nature of the 

relationship among variables in the phenomenon.". It indicates that 63% of respondents agree and 29% are 

undecided that "Cronbach's alpha is the measurement tool for consistency of variables." 

 

Table 11: Views of the Respondents about using Data Analysis Software 

Statements Response 
Strongly 

Agree 
Agree Undecided Disagree 

Strongly 

Disagree 
Total 

Insufficient knowledge of 

statistical software creates 

problems for data analysis 

through SPSS. 

Frequency 58 158 33 39 7 295 

Percentage 20 54 11 13 2 100 

MS Excel is easy for 

calculating different statistical 

functions. 

Frequency 32 109 50 89 15 295 

Percentage 11 37 17 30 5 100 

Entering data in SPSS is an 

easy task. 

Frequency 37 116 50 69 23 295 

Percentage 13 39 17 23 8 100 

I feel easy while using major 

functions of SPSS. 

Frequency 42 93 47 78 35 295 

Percentage 14 32 16 26 12 100 

Reliability of Questionnaire 

can be easily found out by 

using SPSS. 

Frequency 23 55 34 133 50 295 

Percentage 8 19 11 45 17 100 

 

Table 11 Shows the views of the respondents regarding using data analysis software in educational 

research. It represents that about 74% of the respondents are agree and 15% disagree that "insufficient 

knowledge of statistical software creates problems for data analysis through SPSS." It shows that 48% of 

the respondents agree and 35% disagree that "MS Excel is easy for calculating different statistical 

functions." According to Table 4.5.5, 52% of respondents agree and 31% disagree that "entering data in 

SPSS is a simple task." It represents that 46% of the respondents agree and 38% disagree about "I feel easy 

while using major functions of SPSS.". It shows that 27% of the respondents are agree and 62% disagree 

about the statement "Reliability of a questionnaire can be easily found out by using SPSS."  
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Findings 
 

Following were the findings of the research paper: 

 

i.  It shows that 66% agree and 20% disagree with the statement, "Selecting the right statistical tools is a 

difficult task." Concerning with statement "Statistical tools and techniques create interest among Ph.D. 

students," 51% of respondents agree and 33% disagree. According to the views of the respondents, 

majority (57%) agree and 22% disagree with the statement, "Use of different averages depends on the 

nature of variables. It shows that 64% of respondents agree, 18% are undecided, and 18% disagree 

with the statement "Standard deviation is used to measure the spread of data about their mean." 

According to the results, 50% of respondents agree and 37% disagree that "skewness describes the 

normality of data." It represents 63% of respondents who agree and 22% who disagree that "the t-test 

is used for comparing the means of two populations.". It shows that 61% of respondents agree and 27% 

are disagree that ―ANOVA (Analysis of Variance) technique is the most powerful tool for comparing 

more than two populations." It shows that 46% agree and 32% disagree that "chi-square test is a non-

parametric test." According to the results obtained from survey, 79% of respondents agree that 

"correlation describes the nature of the relationship among variables in the phenomenon.".  It indicates 

that 62% of respondents agree and 21% disagree about "Regression is the dependence of one variable 

on one or more than one variable." (Table 10).  

ii. It shows that 59% of respondents are agree and 27% disagree with the statement "It is simple to use 

statistical software for data analysis.". It represents that 50% of the respondents are agree and 36% 

disagree that "Data can be easily transformed from MS Excel to SPSS." It shows that 56% of the 

respondents agree, and 29% disagree that "It is easy to use the major functions of MS Excel for data 

analysis." Table 3 indicates that 53% of the respondents agree and 29% disagree that "SPSS is easy to 

use in research for data analysis." It reveals that 32% agree and 51% disagree about "Computing 

variables in SPSS is simple for Ph.D. students." It indicates that 38% of respondents agree, 23% are 

undecided, and 39% disagree that "Statistical tests are easily computed through SPSS by your research 

students." (Table 11). 

iii. It indicates that 69% of respondents agree and 19% are undecided that "selecting the right statistical 

tools is a challenging task." It indicates that about 51% agree and 33% disagree with the statement, 

"Use of different averages depends on the nature of variables.". It shows that 67% of respondents are 

agree and19% are undecided with the statement "Standard deviation is used to measure the spread of 

data about their mean." According to the results of the survey, 42% of respondents agree and 29% 

disagree that "skewness describes the normality of data." It represents that 62% of the respondents 

agree and 20% disagree about "the t-test is used for comparison between two population means.". It 

indicates that 48 percent of respondents agree and 26 percent disagree that the "ANOVA (Analysis of 

Variance) technique is the most powerful tool for comparison among more than two populations." 

According to the results, 55% of respondents agree and 24% disagree that "correlation describes the 

nature of the relationship among variables in the phenomenon.". It indicates that 63% of respondents 

agree and 29% are undecided that "Cronbach's alpha is the measurement tool for consistency of 

variables." (Table 11). 

iv. It represents that about 74% of the respondents are agree and 15% disagree that "insufficient 

knowledge of statistical software creates problems for data analysis through SPSS." It shows that 48% 

of the respondents agree and 35% disagree that "MS Excel is easy for calculating different statistical 

functions." According to Table 4.5.5, 52% of respondents agree and 31% disagree that "entering data 

in SPSS is a simple task." It represents that 46% of the respondents agree and 38% disagree about "I 

feel easy while using major functions of SPSS.". It shows that 27% of the respondents are agree and 

62% disagree about the statement "Reliability of a questionnaire can be easily found out by using 

SPSS."  (Table 11). 
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Conclusions 
 

From the findings of the research paper, the following were the conclusions of the research paper: 

 

Conclusions Drawn from Faculty Responses 

 

Consider the findings of the observations among the male as well as female universities faculties regarding 

course contents, background knowledge of statistics, statistical tools used in research and using of 

statistical software. It was concluded that course contents were fulfills the future needs of students at Ph.D. 

level and the duration of the course was limited. Both male and female faculty were less background 

knowledge of statistics, average experience about statistical software using in research. Major problems 

mentioned were lack interest in the subject of statistics by the students, less course duration, lack of subject 

experts. 

 

Conclusions drawn from scholars‘ Responses 

 

On the basis of findings of the views of the scholars, it is concluded that different courses of statistics and 

research were taught to them. the duration for the course of statistics were not enough. It is concluded that 

majority of the scholars have not background knowledge of statistics. There is lack of interest of the 

scholars of statistics. Scholars‘ views shows that there is problem in understanding many statistical tools 

used in research. Scholars express their thoughts as they have less knowledge about statistical software. 

Scholars‘ have not used many functions and formulae in Microsoft Excel. Scholars‘ experience and 

knowledge are very limit in SPSS. Many of the scholars are not even used SPSS earlier. Scholars‘ views 

shows that they were not taught SPSS before. Major problems mentioned by scholars are using proper 

statistical tools and using different statistical software in their research work, short time for course of 

statistics, not interest in the subject of statistics. 

 

Discussion on Results 
 

In light of the previous research work, the results of this research paper are discussed here: 

 

Enormous research work carried out on the importance of statistics in research work in the world but in 

Pakistan a limited number of studies exist. It is considered that statistics plays key role in research work. In 

this context, a reasonable number of studies were undertaken. Some recent along with findings are 

discussed here. Shahid, Haider, & Adnan (2018) of Hamdard University Sindh ―found that teachers and 

students were showing concern of student shyness over no confidence in mathematics and hence 

understanding of the concepts of Statistics. Students had more issues when subjected to quantitative 

inferential statistics‖. Indian researcher, Naskar & Das (2018) worked on the same topic as ―Application of 

Different Statistical Tests in Educational Research: An Overview‖ used secondary data, gathered 

information from previously published research papers, websites, books, and online journals. They found 

that ―the use of appropriate statistical techniques is a critical requirement for effective conduct of social and 

behavioral research, and that skill of selecting appropriate statistical test is very essential for making good 

and specific conclusion and use of statistical software becomes a more important part of data analysis‖. 

Another Indian scholars‘, Jahan Begum & Ahmad (2015), worked under the topic ―The Importance of 

Statistical Tools in Research Work‖. The finding of their study was ―In this paper, different types of 

Statistical tools were explained for the purpose of Research and dissertations for different types of fields. 

So, one should have the skill of selecting a statistical tool for their research which renders good 

conclusions. Still some more information can be given for the researchers for their future research‖.  

Nigerian Research scholar, Kanu (2015) worked on the topic ―Evaluation of Statistical Tools used by 

Educational Researchers and Evaluators in Data Analysis of Journal Article Publications‖. Researcher used 
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secondary data, studied 70 Journal article publications comprising Fifty-five Journal article publications of 

Educational Research and Evaluation. and 15 Journal article publications. The findings were ―It can 

therefore be said that descriptive statistics are applied in most of the articles published in NAERE and 

CON. Statistical tools are technically very essential in the realm of research. They help in analyzing the 

data and to draw out conclusions more clearly, precisely and accurately. The mastery of statistical tools is 

of greatest importance for the development of research, accurate data analysis and interpretation of results. 

The result of data analysis for this study showed that10 different statistical tools were used in data analysis 

in selected articles published in NAERE and CON journals. It also revealed that the most prevalent 

statistical tool in the selected journal publications is the descriptive statistics. The potential of descriptive 

statistics to inform policy, practice, and research is important, given the recent availability of large and 

complex datasets that are relevant for understanding education issues. Based on this, it was recommended 

that researchers should also go for more in-depth research that could give room for the use of inferential 

statistical tools.‖ 

 

This finding agrees with the findings of Govil, Qasem & Gupta (2015) who carried out a study on the 

statistical methods used in Ph.D. thesis of Social Science in Indian Universities and found that 90% of the 

study employed descriptive statistics. It is slightly different from the findings of Hsu (2005) who carried 

out a study on research methods and data analysis procedure used by educational researchers and found that 

29% of the journal articles survey used descriptive statistics, 23% ANOVA/ANCOVA and 13% 

correlation. The prevalence in the used of descriptive statistics could be for obvious reasons; it is easy to 

employ and it is also easy to interpret. Descriptive statistic is comparatively easier and less rigorous in 

application. The study revealed that the statistical tools employed in data analysis of journal article 

publication were appropriate in terms of sample size, number of variables and designs of the study. 

 

These above studies confirm the results and findings of the present research paper. Present research paper is 

the second study in Pakistani context and first in Khyber Pakhtunkhwa. Earlier study conducted in different 

countries of the world, and majority used secondary data, while this study used primary data. Moreover, 

present study also focuses on the problems faced to both faculty members and research scholars regarding 

statistics and statistical tools and statistical software used in research work. This research paper would be 

more interesting for other researchers who convert the methodology from survey to experimental research 

and would be more fruitful and applicable.  

 

Recommendations 
 

On the basis of findings and conclusions the following were the recommendations of the study. 

 

1. Full course of statistics may be introduced so as to solve each type of problems in research regarding 

applications of different statistical tools used in research problems. 

2. Proper courses and classes may be arranged for statistical software used for the manipulations of 

research problems and for facilitating the calculation and analysis of data. Especially the courses and 

classes for Microsoft Excel and SPSS may be included in the course as compulsory subjects.  

3. To take interest in the subject of statistics, proper seminars may be arranged so as to explore the 

importance of the subjects and its importance in using research. 

4. According to data collected it shows that majority of the faculty members and research scholars have 

no background knowledge of statistics. As the subject is mandatory in all types of quantitative research 

in almost all disciplines, so it is requested for curriculum wings, text book boards and other bodies to 

include it in classes from the very beginning of higher classes.  

5. It is important for research students to understand the use and implementation of different Statistical 

Tests in their research. Maximum use of statistical software should be encouraged so that students can 
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easily apply and interpret statistical tests. It is important for research students to understand the use and 

implementation of different Statistical Tests in their research.  

6. Statistics curriculum comprises a handy amount of math, including multifarious formulae. Attitudes 

and beliefs connected to mathematics play an influential function in affective manner to statistics. 

During research course work group projects, research papers and assignments related to mathematics 

should be given to the students with the focus on the application of statistical terms and formulae.  

7. To address the issues, Research Course should be more focused on practical application. Examples on 

each topic should be included in Statistics Research Course, which will lead students to relate with real 

world applications. M.Phil. and Ph.D. Statistics Course in Research should follow an easy-to-difficult 

approach. Teachers should consider time in again course arrangements to help learners to see the 

connection between theory and practice. 

8. Statistical courses in M.Phil and Ph.D should not be too packed and there should be sufficient time for 

elaboration and illustration of new concepts. Statistics course may be based upon the interest and needs 

for development of statistical skills. Large bank of problem, questions for learners should be arranged 

to try over and over again. In this way they can learn that the key to success is devoting more time.  

9. Combined classes of statistics may be arranged for M.Phil and Ph.D students. 
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