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ABSTRACT
This study is focused on reviewing and analysing the frequency of use of statistics by researchers across different disciplines. The importance of statistics in planning, collection, presentation, analysis, interpretation and dissemination of data as useful and reliable information necessitates its involvement in research in all disciplines. This study serves to provide information on the current level of involvement of statistics in this regard and to sensitize non-users about it. A survey of two ISI and Scopus listed Journals for 2017 in each of various disciplines of the sciences, social sciences, engineering, humanities, education, medical sciences and agricultural sciences was carried out. The use or non-use of statistical applications was the focus of the survey. The chart drawn on the result showed that one of each of the journals in arts (7.1%), history (0%) and the two journals in Religious studies (13.6% and 10.7%), had very low statistics applications. All other disciplines (14 out of the 17 disciplines surveyed) apply statistics more frequently.  The ANOVA from the beta regression indicated a highly significant (p < 0.0001) difference in statistics application across the disciplines. The conclusion was that researchers not familiar with the use of statistics should learn from literature and take advantage of the high impact of statistics for better output in their research. 

INTRODUCTION
The place of Statistics in Research cannot be over-emphasised, covering virtually all fields and disciplines (Okewole and Akpa, 2007). Statistical methods and analyses are used to communicate research findings and to support hypotheses and give credibility to research methodology and conclusions.  Thus, it is important for researchers and also consumers of research outputs to understand statistics so that they can be informed, evaluate the credibility and usefulness of information, and make appropriate decisions. According to Shangodoyin (2011), the importance of Statistics and Statisticians in national development, with emphasize that government at all levels should embark on building a very viable information system for adequate statistical information in designing a formidable evidence based policy cannot be over emphasized. Given the relevant Statistics cited from both Botswana and Nigeria statistical database, the study indicated that no meaningful national development can take place without empowering the national statistical system. Therefore, without a good and reliable statistical database and tools, researchers (from other disciplines) cannot do meaningful and impactful researches for national development. Macgillivray and Croft (2011) said that with rapid and continuing growth of learning support initiatives in Mathematics and Statistics found in many parts of the world, and with likelihood this trend will continue, there is a need to ensure that robust and coherent measures are in place to evaluate the effectiveness of these initiatives. Schnyten (1990), in his opinion, believed knowledge of Statistics is important in the curricular of students in Psychology, Education (and other disciplines) because Statistics is for these students ( and researchers) a tool, a means of communication knowledge which is needed to read and evaluate surveys, experiments and other studies dealing with substantive problems in field of interest of studies. Dierdrop, et. al. (2014), showed that an educational strategy based on professional practices can help students make connections between Mathematics, Statistics, Science and professional practices. Some of the major purposes of Statistics are to help man understand and describe phenomena in his world and to help him draw reliable conclusions about those phenomena.
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In addition to its involvement in proper planning and execution of a research work, Statistics facilitates easy and adequate dissemination of research findings, which makes it very important and key to researchers’ adequate and impactful research output. It is however of concern to know that some researchers attach little or no importance to the use of statistics in their work. 
The major divisions of statistics- descriptive and inferential both have their relevance, applications and use, from which anyone could pick as appropriate. An integration of descriptive statistics for example, into presentations which could be from any field of research, makes a whole lot of impact: improving the appreciation, reception and understanding of such presentations. In this paper, a review of examples of how some disciplines have made use of statistics is presented. An analysis is also done on the rate of application of statistics in some papers published across different disciplines. The goal is to emphasise the importance of statistical methodology in research by presenting the rate of its use as found in literature across disciplines. Some simple statistical tools; beta regression and descriptive statistics, are used to present the results.   
The use of statistics across disciplines 
Although the involvement of statistics in most of the fields of research and academic disciplines are already known, it is nevertheless important to highlight them here. This will enable better discussion of the results of the evaluations carried out. 
Agricultural Sciences: statistics is an integral part of this discipline. There is virtually no research work that will be carried out in agricultural sciences that will not require the use of statistical methodology no matter how small. The fact is that some statistics courses like design of experiment were either developed together with agricultural scientists or improved on by them. Ehmann et. al. (2017) applied analysis of bioassay in their paper as well as some descriptive statistics
Behavioural Studies: it was discovered in this survey that statistics is extensively used in the behavioural studies, especially psychology. One can put it this way: statistics is one of the major tools used by researchers in the behavioural studies to draw inferences and conclusions on various concepts, ideas and issues relating to human behaviour. An example of the numerous papers applying statistics in behavioural sciences is Benedek et. al. (2017) ANOVA was applied as well as descriptive measures.
Biological Sciences: courses like microbiology, applied biology, biotechnology, bioinformatics, botany, genetics, and others in the biological sciences involve statistics in carrying out their research work. Lae-seung et. al (2017) is an example of application of Statistics in Biological sciences, where General Linear Model (GLM) and Least Significance Difference (LSD) were applied.
Chemical Sciences: the use of statistics in the chemical sciences is also extensive, just as it is in most natural science disciplines. One of the numerous examples is Bukhari and Suah (2017) with the use of percentages and standard deviations.
Computer Sciences:  statistics is extensively used in computer science and related disciplines. Courses such as neural networks, data science, statistical computing, e.t.c are combinations of statistics and computer science. Research works in computer science disciplines makes use of statistics in drawing inferences and conclusions. An example of research in computer sciences with statistical application is Usha (2017), including the use of mean, deviation, graphs, charts and outliers detection methods. 
Economics and Business studies: this is another discipline known to have statistics as major component. There are specific areas of statistics that are mainly for economics, for example, econometrics, so that it could be said that statistics cannot be separated from economics. Purba (2017) involved Structural Equation Modelling (SEM) which is mostly applied on economic variables and is therefore a broad topic in econometrics.
Education: statistics tools are used extensively in educational research to draw conclusions and inferences. Examples abound in literature in this regard. Holligan (2017) made use of descriptive measures such as percentages, charts and mean extensively in his work on corporate schooling and decorative metrics
Engineering: modelling, design of experiments, various inferential analysis and most commonly used - descriptive analysis are very prominent in research in engineering disciplines. An example is Sun et. al.(2017) involving the use of various descriptive statistics such as charts, percentages, mean, standard deviation in interesting and attractive ways.
Environmental Sciences: courses like urban and regional planning, town planning, architecture, estate management, quantity survey and others also makes use of statistics as the need arises. The use of statistics in these fields depends majorly on the familiarity of the researcher with statistics and in most cases, only descriptive statistics are involved. Asik and Masakazu (2017) data collection technique, descriptive statistics, correlations and others to a large extent in their work.
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History and International relations: this is one of the fields that do not have statistics as a component; statistics is not taken as a course because it has no direct link. It is however used to the extent of the researcher’s awareness, understanding and grasp of the course. In most cases, the statistics used are descriptive. An example is the use of percentages in Mousinho et. al.(2017) 
Arts: some encounters with colleagues from this field indicate the use of statistics mostly descriptive, simple comparison of means and sample survey using questionnaire. There are however other instances of modelling, e.g. Genkin et al (2007) applied Bayesian logistic regression to language text categorization, where the result showed that the Bayesian approach competes effectively with other standard approaches
Law: the use of statistics in the field of Law might not be as much as in the sciences, but it exists all the same. Descriptive as well as inferential statistics are applied in interesting ways for decision making. An example is the use of percentages in Sohoni (2017)
Mass communication: surveys are carried out using questionnaires, descriptive statistics are most commonly used while some research work in this field get as far as modelling and other inferential methods. For example, in Ardevol-Abreu and Zuniga (2017) panel data analysis was carried out, modelling use of news via traditional, citizen and social media.
Medical Sciences: medical sciences research involves statistics to a very large extent. All the divisions, areas and fields are applied. There are courses in the medical field that are majorly statistics, for example, epidemiology and medical statistics, biostatistics, bioinformatics. An example of a paper applying statistics to medical research is Cardemil et. al (2017), a study of that involved the use of multivariable time-dependent Cox regression model.
Physical Sciences: it has been found in literature that statistics is also extensively used in the physical sciences as is the case with other science disciplines. An example of statistical applications here is in Vissani (2017) which involved the use of survival analysis among others.
Religious studies: research in religious studies also make use of statistics in the area of surveys using questionnaires, analysing and presenting the data using descriptive statistics, as well as few cases of application of statistical inference.  One of such applications is in Patras et. al. (2017), where descriptive measures such as mean, standard deviation, median and charts were used.
Transport and Tourism:  statistics is used by researchers in this field in various ways; surveys using questionnaires, descriptive analysis, modelling and other statistical methods. A study was carried out by Heroux and Clark (2017) comparing marketing strategies of microbrewies in the U.S. and Canada in which various descriptive statistics such as mean, standard deviation, percentages were used.
Evaluation design 
Data collection
The ISI and SCOPUS journal list for 2017 was used as the journal data base for this research. For each discipline considered, two journals were selected and the papers published in 2017 were accessed online. Most of the journals selected were open-access journals for ease of accessibility. The journals are given as follows
· Medical sciences: 
(a) CA: A Cancer journal for Clinicians. Volume 67, 2017. https://onlinelibrary.wiley.com/loi/15424863/year/2017
(b) New England Journal of Medicine. Volume 376, 2017. http://www.nejm.org/medical-archives/2017
· Biological sciences:
(a) International Journal of cell Biology. Volume 2017. https://www.hindawi.com/journals/ijcb/2017/
(b) Annals of clinical microbiology and Antimicrobials. Volume 16, 2017
https://ann-clinmicrob.biomedcentral.com/articles
· Chemical Sciences:
(a) Analytical chemistry Research. Volume 11 and 12, 2017.
https://www.sciencedirect.com/journal/analytical-chemistry-research/
(b) BMC Biochemistry. Volume 18, 2017.
https://bmcbiochem.biomedcentral.com/ 
· Computer Science:
(a) Computer Science and Information systems. Volume 14. 2017.
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http://www.comsis.org/archive   
(b) International Journal of Computer Science and Application. Volume 6. 2017
http://www.dpi-journals.com/index.php/IJCSA/issue/  
· Physical Sciences:
(a) Nuclear Physics and Atomic Energy. Volume 18, 2017.
http://jnpae.kinr.kiev.ua/18.4.html
(b) Physical Review: physics Education Research. Volume 13, 2017.
https://journals.aps.org/prper/issues
· Economics and Business studies:
(a) International Journal of Economics and Financial issues . Volume 7 
https://www.econjournals.com/index.php/ijefi/article/view/5489  
(b) Economics bulletin. Volume 37, 2017.
http://www.accessecon.com/pubs/eb/default.aspx
· Behavioural studies:
(a) Frontiers in Psychology. 2017
https://www.frontiersin.org/journals/psychology#articles
(b) Canadian Journal of Sociology Volume 42
https://journals.library.ualberta.ca/cjs/index.php/CJS/issue/archive
· Mass communication:
(a) Journalism and Mass communication Quarterly. Volume 94, 2017
http://journals.sagepub.com/loi/jmq?expanded=2017
(b) Journalism Practice. Volume 11, 2017.
https://www.tandfonline.com/loi/rjop20
· Arts
(a) Empirical studies of Arts. Volume 35
http://journals.sagepub.com/loi/arta?expanded=2017&expanded=35
(b) International Journal of Performance Arts and digital media. Volume 13
https://www.tandfonline.com/toc/rpdm20/13/1?nav=tocList
· Agricultural Sciences
(a) Agriculture. Volume 7
http://www.mdpi.com/2077-0472/7
(b) International Journal of Agriculture and Biology. Volume 19
http://www.fspublishers.org/IJAB-Archives.php
· Engineering
(a) Advances in Electrical and Electronic Engineering. Volume 15
http://advances.utc.sk/index.php/AEEE/issue/archive
(b) Archives of Civil and Mechanical Engineering. Volume 17
https://www.sciencedirect.com/journal/archives-of-civil-and-mechanical-engineering/issues
· Law
(a) Duke Law Journal Volumes 66 and 67
https://dlj.law.duke.edu/archive/
(b) Law and Contemporary Problems. Volume 80
https://scholarship.law.duke.edu/lcp/all_issues.html
· Environmental Sciences. 
(a) American Journal of Environmental Sciences. Volume 13
http://thescipub.com/journals/ajes/archive
(b) Carpathian Journal of Earth and Environmental Sciences. Volume 12
http://www.ubm.ro/sites/CJEES/past_issues.php
· Tourism
(a) Geojournal of Tourism and Geosites. Volume 19 and 20
http://gtg.webhost.uoradea.ro/archive.html
(b) Journal of Tourism and Hospitality Management. Volume 5
http://jthmnet.com/vol-5-no-2-december-2017-current-issue-jthm
· History and International Relations
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(a) Brazilian Journal of strategy & International Relations. Volume 6
http://seer.ufrgs.br/index.php/austral/issue/archive
(b) Intellectual history review. Volume 27
https://www.tandfonline.com/loi/rihr20
· Religious studies. 
(a) Japanese Journal of Religious studies. Volume 44
http://nirc.nanzan-u.ac.jp/en/publications/jjrs/listofjournals/
(b) Journal of the study of religions and Ideologies. Volume 16
http://jsri.ro/ojs/index.php/jsri/issue/archive
· Education
(a) Journal of critical education policy studies. Volume 15
http://www.jceps.com/
(b) Journal of Research in Education Sciences. Volume 62
http://jories.ntnu.edu.tw/jres/PaperList.aspx?loc=en

The papers were checked for statistical analysis including:
· Descriptive – data collection, frequency tables; percentages; measures of central tendencies;  measures of partition; measures of variation, measures of shape; graphs; charts; correlations; and any exploratory analysis tools
· Inferential – sampling, estimation, test of hypothesis, modelling, probability distributions, predictions 
· Any application of any field of statistics.
A paper is regarded in this study as haven applied statistics if any of these statistical methods is used, irrespective of the extent of use. This paper is not intended to evaluate the validity or scope of use, but rather the proportion of researches making use of statistics.
	
ANALYSIS AND DISCUSSION OF RESULTS
 The numbers of papers surveyed and number of papers with application of statistics are presented in table 1 below.
Table 1: Number of papers surveyed and numbers with statistical applications
	Discipline
	Journals 
	Number of papers surveyed
	Number with application of statistics

	Agricultural Sciences
	a
	102
	94

	
	b
	234
	227

	Arts
	a
	12
	11

	
	b
	14
	1

	Behavioural Studies
	a
	2312
	1936

	
	b
	15
	8

	Biological Sciences
	a
	7
	7

	
	b
	77
	63

	Chemical Sciences
	a
	12
	12

	
	b
	15
	15

	Computer Sciences
	a
	48
	38

	
	b
	3
	2

	Economics and Business studies
	a
	455
	443

	
	b
	259
	231

	Education
	a
	38
	19

	
	b
	26
	26

	Engineering

	a
	101
	78

	
	b
	92
	86

	Environmental Sciences
	a
	38
	36

	
	b
	63
	56

	History and International  (
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	a
	24
	10

	
	b
	25
	0

	Law
	a
	34
	13

	
	b
	37
	16

	Mass Communications
	a
	56
	41

	
	b
	74
	45

	Medical Sciences
	a
	42
	38

	
	b
	925
	672

	Physical Sciences
	a
	45
	40

	
	b
	83
	70

	Religious Studies
	a
	22
	3

	
	b
	28
	3

	Tourism
	a
	24
	15

	
	b
	22
	20



The data in Table 1 is presented in a chart (with number of papers that applied statistics expressed in percentage) in Figure 1. Biological sciences and Education both have one of their respective two journals having 100% of papers using statistics while chemical sciences has both Journals at this percentage. The usage is quite high ( > 70%) also in agricultural Sciences, economics, engineering, environmental sciences, medical sciences, physical sciences and one of the journals in arts, behavioural sciences, computer sciences and tourism. There is no record of a discipline where statistics was not applied in any of the papers surveyed. However, very low statistical application was observed in one of the two journals reviewed in arts (7.1%) and history (0%), and the two journals in Religions studies (13.6% and 10.7%)


Figure 1: Chart showing percentage of papers with statistical application

Results from the two journal were combined to carry out beta regression (Ferrari and Cribari-Neto, 2004) since basic assumptions of ANOVA were not met by this data as can be seen in tables 2 and 3. The 2 tests are significant which implies departures from those assumptions
	
Tables 2: Test for Homogeneity of variances

	State Applied  

	Levene Statistic
	df1
	df2
	Sig.

	9.733
	16
	108
	.000
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	Table 3: Tests of Normality

	
	Kolmogorov-Smirnov
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	StatApplied
	.178
	125
	.000
	.852
	125
	.000



Beta regression was proposed by Ferrari and Cribari-Neto (2004) for data that are in percentages or proportions due to the fact these type of data don’t easily satisfy the homogeneity of variance and normality assumptions of ANOVA. This regression approach follows the beta distribution which usually assumes value in the unit interval, (0,1). Some other approaches are Poisson regression and Negative Binomial regression for count data.
The data was expressed in proportions for the beta regression and analysed in R. The result is as presented in table 4.
Table 4: Analysis of Deviance Table
	Response:Statuse
	DF
	Chi-sqaure
	Pvalue

	Discipline
	16
	151.22
	0.000 (2.2x10-16)



The result indicates that the disciplines vary in applying or not applying statistics, some disciplines makes use of statistics more than others. This is as it is known that disciplines in the natural sciences, social and management sciences, medical sciences, engineering, agriculture and other related disciplines makes use of statistics more than others in the humanities. This study has shown that the situation has not changed. Advances in technology have made statistical applications easier to handle, such that researchers who do not make use of statistics due to inability to handle it should be able to do so now, noting its importance and the interesting ways other researchers have been applying it.

CONCLUSION
This paper presented a review and evaluation of statistics usage in publications across disciplines. Some of these applications are interesting in the sense that they are in fields least expected to involve statistics in any significant way. Researchers and others going through these will find them very useful and reassuring on the applicability of statistics in their activities. It is expected that it will be a motivation for increased interests in the application of statistics course in any field of research.  Statisticians’ attentions are also being drawn to areas of collaborations for better research output.
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