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Preface
Today the use of statistics has evolved far beyond its genesis. The use of statistics by individuals and
organisations has become ubiquitous, leading to a wider informed knowledge-base that starts from the
process to gather and understand the data up to the end phase where informed decisions need to be
made. This is the case across the different thematic domains ranging from the natural and social
sciences, medicine, business, and other areas. Statistics can be used and unfortunately, abused; the
latter leading to the generation of serious errors in both description and analysis, in turn leading to
misleading interpretations. Few are immune to such error generation and the need is felt to ensure that
we are aware of the responsibilities researchers have in generating statistics.
Therefore, when the National Statistics Office was approached, early in 2010, by a group of researchers
to assist in publishing a book on statistics intended for persons who are non-conversant with this
discipline, I readily accepted, as they had found a niche I believe was untapped locally. This idea was
appropriately launched during a World Statistics Day seminar, marked for the first time ever on 20
October 2010. The feedback was positive and encouraging.
This book introduces statistics to higher education students who are not necessarily mathematically
oriented, and whose perception of statistics may be tinged with fear. Its scope is not to review equations
and formulae, but to outline the importance of the strict rules that govern research methodology and the
sound interpretation of results. In other words, it identifies uses and abuses of statistics, and is a useful
text even for those who may eventually specialise in statistics. In many respects, therefore, it is different
from other mainstream statistics textbooks.
While the views expressed by the book’s authors do not necessarily reflect NSO’s official stance, such
initiatives are to be commended as they help promote statistics, which are so vital in today’s day and
age. The ultimate aim of this publication is to educate, and to promote statistical literacy. This forms an
intrinsic part of NSO’s long-term vision.

Michael Pace Ross
Director General
National Statistics Office
August 2011
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Foreword
Statistics is a vital part of social science training. In the United States, statistical understanding is
required for undergraduate academic degrees across the social sciences. It is considered an
indispensable component of research methods and a prerequisite for postgraduate study, which typically
includes further study in advanced and specialised statistical topics. In the United Kingdom, statistical
analysis is fast becoming a priority for postgraduate training although undergraduate degrees in
sociology and related fields tend to place less emphasis on quantitative methods. British undergraduates
gain experience in use of qualitative research techniques through completion of the undergraduate
dissertation. In my experience, as a visiting lecturer at the Institute of Criminology, the University of
Malta tends to blend the best of both traditions.
Maltese students have the opportunity to learn
statistical techniques at the undergraduate level, and further, to incorporate these in methodological
designs for undergraduate dissertations.
The Research Road We Make: Statistics for the Uninitiated represents a perfect example of the Maltese
tradition of pursuing the best of both worlds. The authors begin with an explanation of the research
process, which situates statistical analysis within overall project design. Next, the discussion examines
the types of data suitable for statistical techniques and provides a guide to data collection. The authors
then move on to issues of interpretation of findings and presentation of results; this discussion includes
an explanation of the very latest methods of visual projection. The final sections explain computerassisted techniques and tools for data management. Overall, the text provides an engaging, substantive
explanation of statistical analysis with reference to interesting, real-world issues important for social
research.
In addition, the authors provide a bridge between concepts and techniques, many of which have been
developed in Europe and North America, with applications to the Maltese context. To carry out effective
and meaningful social science research, it is important to consider Malta’s history, culture, and
geography, and the discussion here achieves this with a range of examples from the Maltese Islands.
The Research Road We Make represents an indispensable resource for success in statistical research.

Paul Knepper, PhD
Department of Sociological Studies
University of Sheffield
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Glossary
3D Map
Accuracy
Action
Adduction
Analogue
Anonymity
ANOVA
Applied form of
research
Archival data
Area Charts
Attribute
Authenticity
Bar Charts
Basic/pure form of
research
Bias
Bimodal
Causality
Chi Squared
Choropleth map
Close-ended questions

Completeness
Composition

Conceptual model
Conceptualisation
Confidence interval
Confidentiality
Context
Content analysis

A map that extrapolates the data of maps into 3d format.
The extent to which an estimated value approaches the true value.
The result of policy making as emanating from knowledge creation. “Action”
is the implementation of policy.
With reference to archival research, finding the best explanation of a set of
data’ (Josephson and Josephson, 1994:157).
The study through physical material means (such as hardcopies or books).
The identity of individuals and organisations/institutions needs to be kept
anonymous (British Psychological Society, 1997).
Analysis of variance, also known as the anova, determines the existence of
differences in datasets that contain two or more sample means.
An inquiry of a scientific nature designed for and conducted with an
operational and practical application as its goal.
Original records that are gathered by the researcher or another researcher.
This data is in its original state and has not been interpreted by others.
Area charts are ideally used for data that requires depiction of individual
variables in relation to a total.
Column in a spreadsheet/database containing a number of cells population
by data.
Verification that the documents are original.
Bar charts are composed of bars separated by spaces. Ideal for displaying
the distribution of variables measured at the nominal level.
Research that is theoretical in nature and does not aim at the immediate
provision of tangible results. The aim of such research is the acquisition of
new information and the development of the scholarly disciplines.
Systematic deviation from a norm or from the truth.
A type of mode (the other being unimodal). It has two peaks with the highest
point in a distribution indicating the most frequent score.
A change in ‘a’ brings about a change in ‘b’.
A critical test that investigates, looking for the frequencies of category
(nominal) presence in a sample and analyses whether they represent the
predicted frequencies in the total population.
A map that depicts data based on ranges.
Questions which have limited responses. The most simple require a yes/no
answer. Others might require the respondent to make a choice out of several
answers, while others still use a 4 or 5 point scale model such as: always,
sometimes, rarely, never and I do not know.
Extent to which data is supplied for all component parts and time periods.
Process that allows researchers to develop concepts, visualise variables,
create the lineages between the variables and also to identify the statistical
measurements required for each linkage and how they link within themes and
across themes.
A first-run model based on an idea (concept) which would later be developed
into a full model.
The nailing down the elusive variable – moulding an idea into something that
can be measured.
An estimate used to indicate the reliability of an estimate resulting in a range
within a percentage of how far from reality the results are: example +/- 3%.
Personal information acquired through research should not be divulged. Only
with the permission of the subjects can confidentiality be broken.
Normally referring to the social activity, the physical reality, the environmental
design within which that activity occurs.
Refers to the analysis of a written material ex: a political speech where words
are analysed (within historical/political context) in an attempt to envisage the
meaning of the writer.
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Correlation map

A map that depicts correlations between two variables in polygon format.

Credibility

Includes an assessment of potential and actual sources of error and
distortion.
CRIme SOcial LAnduse. The main area of study is the interaction between
the crime characteristics, the social characteristics and the physical
characteristics (land use).
Information that is coded and structured for subsequent processing, generally
by a computer system (British Computer Society, 1989).
The diverse ways that one can employ to make sense of the data in
conjunction with the findings extracted from the literature review. Data
analysis deals with the interpretation of the data within the context under
study.
The process taken to gather the data either manually or through initiated
processes such as a questionnaire.
The automatic process whereby data is gathered by machines or sensors
which will review the availability of that data, extract it and store it in a specific
location for the researcher’s perusal.
A collection of information that is organised so that it can easily be accessed,
managed, and updated. In one view, databases can be classified according
to types of content: bibliographic, full-text, numeric, and images
(SearchSQLServer).
General purpose computer programmes aimed at making a database work.

CRISOLA
Data
Data analysis

Data mining
Data trawling
Database

DBMS (Database
management systems)
Deception
Deductive method
Demography
Dependent variable
Descriptive research
Descriptive statistics
Digital
Distance statistics
Dot density map
DRIPS (Data-richinformation-poorsyndrome)
Entitation
Entity
Errors
Ethics
Ethnography
Explanatory research
Focus groups
Frequency distribution
F-Test

The unacceptable
practice of providing participants with misleading
information or with partial information about the study they have consented to
participate in as subjects (British Psychological Society, 1997).
The theoretical interpretations and logically interpretive prepositions to start a
study.
The study of populations.
Also known as criterion variables in that they are tested for changes that
occur when a value in the independent variable has changed.
Describes a situational construct in time and space. This type of research
allows researchers to understand what something is.
Describes a dataset quantitatively through summarisation rather than through
the usage of probability analysis.
Information that is stored in an electronic form as against an analogue form
(hardcopy).
Analysis of values based on proximity.
A map that depicts data based on randomly-located dots representing
numbers of cases.
Turning data into information within a context.
The way we recognise, understand and define the entities about which we
wish to collect data.
An item that can be described and measured in statistical analysis.
The difference between the captured data and the real data that exists.
Also known as moral philosophy. They provide us with recommended
guidelines of what is right and what is wrong (International Encyclopedia Of
Philosophy, 2010).
Or participant observation.
A research based on the researcher’s
observation and analysis of group behaviour.
Explaining why something occurred and the causes behind it. This method
allows the researcher to explain behaviour and counteract the problem under
study.
Facilitated and organised group or a specific topic.
A list of options is shown together with the number of respondents.
Test comparing the ratio of the two variances which, if equal, should result in
a value of 1.
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Geographic information
GIS (Geographic
Information Systems)
Graduated map
Histogram
Hotspot analysis
routines
Hypothesis
Independent variable
Indicators
Inductive method
Inferential statistics
Information
Informed consent
Insitu data gathering
Internet
Interpolation statistics
Interval scale
Interviews
K-Means
K-Means clustering map
Knowledge
Likert scale
Line Charts
Lineage
Logical consistency
Macros
Matrix
Maximum
Mean
Measures of central
tendency
Median

Information which can be related to specific locations on the earth (UK
Department of the Environment, 1987).
A group of procedures that provide data input, storage and retrieval, mapping
and spatial, and attribute data to support the decision-making of the
organisation. (Grimshaw, 1994).
A map that depicts data as a series of graduated points (which could also
comprise pie-charts).
Very similar to bar charts but depict a distinct difference. Adjacent bars used
to display the distribution of quantitative variables. These variables vary
along a continuum with no gaps.
Depict data based on the concentration of values in a spatial location.
A testable phrase aiming to explain a phenomenon using scientific means to
test it.
Or Predictor variables, cause changes in other variables when value is
changed and is manipulated.
A list of statistical values set up to be sure that a particular data set is valid,
and can be repeatedly gathered, analysed and processed.
Research using the observation of reality without any theory.
Data allowing analysis through probability tests that allows one to come to
conclusions on a population. These are also called inductive statistics.
The meaning given to data by the way in which it is interpreted (British
Computer Society, 1989).
Researchers need to carry out their studies after obtaining consent from
participants.
Gathering processes which occur in the field as against from remote (faraway) locations.
An international network of computers and technologies that provide services
such as the WWW (World Wide Web), emails and ftps, among others.
When primary data is used to predict the probable value of areas within a
boundary relative to the location of the primary data.
A Scale referring to amounts (numbers) but not as actual amounts but as a
representation of that amount.
Questions asked orally (in person or by phone). Qualitative tool.
Data based on statistical clustering of related data points.
A map that depicts data based on statistical clustering of related data points.
“Knowledge” represents and fits within the social reality under study.
Knowledge serves as the tool that extracts the meanings given to the data
trawlers and changes that to policy.
A method of ascribing quantitative data to what are essentially qualitative
data such as the analysis of agreement or disagreement to something.
Charts composed of lines along an axis. This type of chart allows multiple
variables to be depicted in the same chart.
A document that holds a step by step record of the process employed to
reach the end result.
Suitability of commands, operations and analysis.
Digital tools that allow researchers to input their data in specified cells and
run the resultant measure accordingly thus drastically reducing the need for
repeated work.
A collection of cells that serve as an aid to structure data according to set
columns and records in what can best be described as a spreadsheet.
The largest number in the dataset.
The score located at the mathematical centre of a distribution and represents
the arithmetic mean which is also called the average.
The values that are either at the middle point of a set of data or are typical of
that type of data.
The score located at the 50th percentile. The median allows researchers to
identify that middle value which serves as a divider between the two halves of
a dataset.
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Metadata

Mind map

Minimum
Mnemonics
Mode
Model

Multipurpose research
Nearest neighbour
analysis
NNA (Nearest
neighbour hierarchical
analysis) map
Nominal scale
NUTS (Nomenclature of
territorial units)
Objectivity
OODBMS
Open-ended questions
ORDBMS
Ordinal scale
Parameter
Percentage distribution
Percentages
Pie charts
Pilot study
Plagiarism
Point map
Polygon-based cluster
analysis
Population pyramid
Precision

The process of how one ensures that data has a context within which it was
created and that it serves as a veritable identity card/passport for that
particular dataset. It is data about data. It provides a description of what a
dataset is composed of.
A tool to clarify one’s mind and helps visually draft the process from concept
to tangible measuring. It is a tool that enables the researcher to build an idea
of: (a) what exists; (b) what should exist; (c) how best to come up with a
method to identify the links/research questions.
Refers to the smallest number in the dataset.
A technique used to develop and assist memory using codes.
Refers to the score that occurs most frequently. There are two types of mode:
the unimodal and the bimodal.
A representation of a structure which has within it the requirements which
allow for the investigation of that same structure. Either a theory, a law, a
hypothesis or a structured idea. It can be a role, a relation or an equation. It
can be a synthesis of data. Most important, from the geographical viewpoint,
it can also include reasoning about the real world by means of translations in
space (to give spatial models) or in time (to give historical models) (Chorley
and Haggett, 1967; 21-22).
Research somewhere in between the basic form and the applied form. It is
both conceptual and factual (incorporated in one study).
The aggregation of the data on the proximity of an activity to the nearest
location of another activity.
A map that depicts data showing hotspots in the form of ellipsoids.
A scale not referring to amounts (numbers) but to tags that serve as an
identification.
A European common classification of territorial units for statistics.
The carrying out of research that is value free i.e. the social scientist has to
be aware of his/her own values and perspectives and not allow them to
impinge on the research findings.
A database that builds its model around objects, each of which has its own
set of attributes and behaviours that have complex information built into
them.
Questions which require an elaborate answer.
Similar to the relational database but incorporates an object-oriented
database model.
A scale that refers to amounts (numbers) but not as an actual amount but as
a representation of an amount.
The whole population under study as against the study through a sample.
A list showing percentages indicating options with 100% as total.
Refer to the same method as proportions but expressed as a figure out of
100.
Circles (pies), as in the case of bar charts display their data in the form of
slices. All the slices make up a cake or a pie!
An initial test run used by researchers to test the way respondents react to
the questionnaire/survey.
“The unauthorised use or close imitation of the language and thoughts of
another author and the representation of them as one's own original work”
(http://dictionary.reference.com/browse/plagiarism).
A map that depicts data based on points representing the actual location of
an activity.
A map that depicts cluster data ranged across polygons (areas).
A tool that depicts population structures based on sex and age in a mirror-like
bar chart.
Level of recorded detail.
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Predictive research
Primary key
Primary sources
Proportions
Qualitative research
Quantification
Quantitative research
Range
Ratio Scale
RDBMS
Referencing
Regression analysis
Repeatability
Representativeness
Research question
Sample
Scale and resolution
Secondary sources
Semantic accuracy
Socio-technic Approach
Spatial distribution
Spatial information
Spreadsheet
Standard deviation
Statistics
Stereotype
Subjectivity
Surrogate
Techno-centric
approach
Temporal consistency
Tertiary sources
Triangulation
T-tests

Helps to establish future actions by modelling the potential futures based on
the testing of scenarios.
Unique identifier in a database.
Sources that point at data gathered first-hand.
Fractions of the total.
Research based on small samples. The tools used are usually observations,
interviews, documentary analysis, in-depth interviews with a small number
(especially with difficult to access populations).
Process that converts an entity into a measurable structure.
Researcher based on a large sample. Yields statistical data which is usually
analysed through a statistical tool. Quantitative research assigns numbers.
Defined as the difference between the two extremes in the data range: the
minimum and maximum.
A scale referring to actual and true amounts (numbers).
A relational model that links the different elements in a study through the
relationships between the attributes in each element.
Acknowledging the use of the work of others. This is essential to avoid
plagiarism.
The line of best fit. Regression is used to establish the existence of a linear
relationship.
The extent to which independent users can produce the same data or output.
The extent to which a document is typical of another document from the
same context.
The target question a researcher employs in a study to analyse a theoretical
construct.
The representativeness of the cohort being studied vis-à-vis the population
from which they are drawn.
The smallest size that can be displayed (for spatial datasets).
Sources that are based on the findings of others, such as those made
available in academic journals.
Quality with which objects are described.
An approach that has proven successful in its strive to bring technology to the
uninitiated, particularly those in the social-domain.
The spread of values around a spatial mean.
Means by which information can be related to a specific position or location
(Shand and Moore, 1989).
The electronic version of the graph paper. Composed of multiple cells in
what are described as rows (records) and columns (attributes).
A widely used measure to calculate the deviation (dispersion) of the data
around the mean.
Science that deals with the collection, analysis and interpretation of
quantitative data.
An oversimplified conception of what an entity, person or group should be,
based on a subjective interpretation.
An interpretation process based on the results of emotional feelings and
opinions as against objective and empirical study.
The substitution of one variable by another corresponding or similar variable.
An approach that is mainly concerned with improving the technologies,
sometimes to the detriment of the social and human factor involved in the
implementation of the same results from this approach.
Repeated elements of the data handling process.
Sources that are not directly linked to an author or editor.
The process of research actuation through the employment of more than two
methods which would allow double checking of the results.
Employed for testing standard deviations when the population is normally
distributed. It is a random interval or ratio sample, where the standard
deviation is computed from the sample data.
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Unimodal
Variance
Versioning
Virtual reality
Visualisation
Visualization
W6H
Z-Score

One of two types of mode (the other being bimodal). Unimodal type has one
peak with the highest point in a distribution, indicating the most frequent
score.
Defined as the sum of the squared deviations from the mean, divided by n-1.
It is computed as the average squared deviation of each number from its
mean.
This occurs when multiple persons use the same document concurrently and
the software ensures that all edits are inserted.
The digital world creation of an artificial reality based in a computer system
such as the internet.
Visualisation with an “s” refers to the actual mental image that one can see
within one’s mind.
Visualization with a “z” refers to the process that occurs when one converts
data into a graphic representation.
Parameters for social research: who, what, when, how, why, where, why not?
The distance that the sample value has from the mean (always in terms of
standard deviations).
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Introduction

Clarke's Second Law: The only way of discovering the limits of the possible is to
venture a little way past them into the impossible.
Arthur C(harles) Clarke

Profiles of the Future: An Enquiry into the Limits of the Possible (1962, rev. 1973), 21.

Why a book on statistics for the Uninitiated?
Twenty years since starting analysing data, 15 years since initiating research projects in a leading
agency and 10 years since lecturing on research methodology, it still strikes the authors on how
students, particularly those reading for social sciences, change their colours gradually to lighter shades
on the recognition that they need to carry out statistical analysis!
Having realised the need for an introductory book on research methodology, the hope of understanding
statistical issues without shedding tears is still a dream for many. If one aspires to be successful at
tertiary level, one certainly needs to know how to conduct research. However, fear of numbers is more
widespread than most may realize. The mere ‘auditory tickling’ of a numerical equation is enough to send
persons into fits. Thus the short-circuiting of research into other than quantitative methodology!
The quantitative–qualitative diatribe is there to stay. Perhaps finding the adapt research method might
not be a Herculean challenge, once one follows courses in research methods. However, admittedly, the
choice is not an easy one and it is not rare for students to find themselves in a dilemma …bewildered
and panic-stricken, before they even start their dissertations.
This book has been written with these students in mind. Yet, it attempts to bring statistics and research
methods into the everyday realm not only of the student, but of the budding researcher and of the
seasoned researcher/project manager. It is not an attempt to teach statistics and equations – there are
hundreds of books specifically dealing with these. Instead, the aim here is to ensure that the reader
understands what constitutes a statistic and what the actual research process is. It sets out to explain
research methodology – the process that one needs to follow until, at the end, a numerical figure is
reached and interpreted.
There are tuples, attributes, spatio-temporal issues, mind maps and a myriad of other items tackled in
this book. It is hoped that this book’s list of contents did not send any neo-researcher running in panic.
Once readers start their research journey through this book, they should realise that every attempt was
made by the authors to ensure readability and the presentation of research methods in a light-hearted,
informal style. In fact, the authors strive to enable the reader to come to grips with the realities of
statistics without fearing the worst. All that is required is an open mind, a willingness to learn, a strong
doze of determination and a mug of coffee.

Aims and Objectives
•

Aim:
This publication aims to introduce statistics to higher education students who are not
mathematically oriented and who have a perceived ‘fear’ of statistics. The book covers the
basics as taken from the point of view of humanities/social and spatial sciences and delves into
an ‘operational process-aiding research’.

•

Objectives:







To introduce statistics to the uninitiated
To discuss research methodology employing the datacycle and DIKA processes
To understand visualization, mind mapping and conceptual modelling
to understand database theory, information technology and systems
to review the available tools and experience their employment
to serve as a indicator for data sources
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Chapter 1
What is Statistics?
An Intro for the Uninitiated!

I have yet to see any problem, however complicated, which, when you looked at it in
the right way, did not become still more complicated.
Poul (William) Anderson

Quoted in William Thorpe, 'Reduction v. Organicism,' New Scientist, 25 Sep 1969, 43,
No 66, 638. In Carl C. Gaither, Statistically Speaking: A Dictionary of Quotations
(1996), 187

