
STATISTICS EDUCATION 
RESEARCH JOURNAL

Volume 19 
Number 1 

February 2020

Carmen Batanero 
Bruce Carlson 

Stephanie Casey 
Egan Chernoff

Sue Finch 
Noleine Fitzallen

Ana Luisa Gomez-Blancarte 
Leigh Harrell-Williams 

Aisling Leavy

Stefania Mignani 
Michele Millar  
Jennifer Noll
Rini Oktavia
M. Gabriella Ottaviani
 Susan Peters
Susanne Schnell
M. Alejandra Sorto
Douglas Whitaker

ASSOCIATE EDITORS

International Association for Statistical Education  |  http://iase-web.org

International Statistical Institute  |  http://isi-web.org

EDITORS
Manfred Borovcnik 
Jennifer J. Kaplan   



1 

STATISTICS EDUCATION RESEARCH JOURNAL 

The Statistics Education Research Journal (SERJ) is a peer-reviewed electronic journal of the 
International Association for Statistical Education (IASE) and the International Statistical 
Institute (ISI). SERJ is published twice a year and is open access. 

SERJ aims to advance research-based knowledge that can help to improve the teaching, 
learning, and understanding of statistics or probability at all educational levels and in both 
formal (classroom-based) and informal (out-of-classroom) contexts. Such research may 
examine, for example, cognitive, motivational, attitudinal, curricular, teaching-related, 
technology-related, organizational, or societal factors and processes that are related to the 
development and understanding of stochastic knowledge. In addition, research may focus on 
how people use or apply statistical and probabilistic information and ideas, broadly viewed. 

The Journal encourages the submission of quality papers related to the above goals, such as 
reports of original research (both quantitative and qualitative), integrative and critical reviews of 
research literature, analyses of research-based theoretical and methodological models, and other 
types of papers described in full in the Guidelines for Authors. All papers are reviewed 
internally by an Associate Editor or Editor, and are blind-reviewed by at least two external 
referees. Contributions in English are recommended. Contributions in French and Spanish will 
also be considered. A submitted paper must not have been published before or be under 
consideration for publication elsewhere. 

Further information and guidelines for authors are available at: 
http://iase-web.org/Publications.php?p=SERJ 

Submissions 
Manuscripts must be submitted by email, as an attached Word document, to co-editor Jennifer 
Kaplan <jkaplan@uga.edu>. Submitted manuscripts should be produced using the Template file 
and in accordance with details in the Guidelines for Authors on the Journal’s Web page:  
http://iase-web.org/Publications.php?p=SERJ 

© International Association for Statistical Education (IASE/ISI), February 2020 

Publication: IASE/ISI, The Hague, The Netherlands 

ISSN: 1570-1824 

International Association for Statistical Education (IASE) – An association of the 
International Statistical Institute (ISI) 
President: Joachim Engel (Germany) 
President-Elect: Ayşe Bilgin (Australia) 
Past-President: Gail Burrill (USA) 
Vice-Presidents: Stephanie Budgett (New Zealand), Pedro Campos (Portugal), Teresita 
Terán (Argentina), James Kaleli Musyoka (Kenya), Rob Gould (USA)  



2 
 
 

SERJ EDITORIAL BOARD 

Editors 
Manfred Borovcnik, Department of Statistics Alpen-Adria, Universität Klagenfurt, Austria. 

Email: manfred.borovcnik@aau.at 
Jennifer J. Kaplan, Department of Statistics, University of Georgia, 401 Brooks Hall, 310 Herty 

Drive, Athens, Georgia 30601, USA. Email: jkaplan@uga.edu 
 
Associate Editors 
Carmen Batanero, Departamento de Didáctica de la Matemática, Grupo de Investigación sobre 

Educación Estadística, Universidad de Granada, Granada, Spain. Email: batanero@ugr.es 
Bruce Carlson, The Center for Intervention Research in Schools, College of Arts and Sciences, 

Ohio University, Athens, OH, USA. Email: carlsonb@ohio.edu 
Stephanie Casey, Mathematics and Statistics, College of Arts and Sciences, Eastern Michigan 

University, Ypsilanti, MI, USA. Email: scasey1@emich.edu 
Egan Chernoff, College of Education, University of Saskatchewan, Saskatoon SK S7N0X1, 

Canada. Email: egan.chernoff@usask.ca 
Sue Finch, Statistical Consulting Centre, The University of Melbourne, Australia. Email: 

sfinch@unimelb.edu.au 
Noleine Fitzallen, School of Education, College of Arts, Law, and Education, University of 

Tasmania, Australia. Email: noleine.fitzallen@utas.edu.au 
Ana Luisa Gomez-Blancarte, Instituto Politécnico Nacional, Centro de Investigación en Ciencia 

Aplicada y Tecnología Avanzada, Programa de Matemática Educativa, Mexico. Email: 
algomezb@cicata.edu.mx 

Leigh Harrell-Williams, Department of Counseling, Educational Psychology & Research, 
University of Memphis, Memphis, TN 38152, USA. Email: lmwllm14@memphis.edu 

Aisling Leavy, Department of Language, Literacy and Mathematics Education, Mary 
Immaculate College, University of Limerick, Limerick, Ireland. Email: 
aisling.leavy@mic.ul.ie 

Stefania Mignani, Dipartimento di Scienze Statistiche, Università di Bologna, Italy. Email: 
stefania.mignani@unibo.it 

Michele Millar, Department of Mathematics and Computer Science, Mount Saint Vincent 
University, Halifax, Nova Scotia, Canada. Email: michele.millar@msvu.ca 

Jennifer Noll, Fariborz Maseeh Department of Mathematics and Statistics, Portland State 
University, Portland, Oregon, USA. Email: noll@pdx.edu 

Rini Oktavia, Department of Mathematics, Faculty of Mathematics and Natural Science, Syiah 
Kuala University, Banda Aceh, Indonesia. Email: rini_oktavia@unsyiah.ac.id 

Maria Gabriella Ottaviani, Retired, Universitá degli Studi di Roma “La Sapienza”, Rome, Italy. 
Email: ottavianimariagabriella@gmail.com 

Susan Peters, Department of Middle and Secondary Education, College of Education and 
Human Development, University of Louisville, Louisville, KY, USA. Email: 
s.peters@louisville.edu 

Susanne Schnell, University of Paderborn, Institute of Mathematics, Paderborn. Email: 
susanne.schnell@math.upb.de 

M. Alejandra Sorto, Department of Mathematics, Texas State University, San Marcos, TX 
78666, USA. Email: sorto@txstate.edu 

Douglas Whitaker, Department of Mathematics and Computer Science, Mount Saint Vincent 
University, Halifax, Nova Scotia, Canada. Email: douglas.whitaker@msvu.ca 



3 

STATISTICS EDUCATION RESEARCH JOURNAL 19(1), 2020 

SPECIAL ISSUE ON  
“BUILDING FUTURE GENERATIONS OF STATISTICIANS” 

Special-Issues Editor: Manfred Borovcnik  
Guest Editors: Ayşe Bilgin and Peter Howley 

TABLE OF CONTENTS 

Editorials 

Note from the Editor for Regular Papers of SERJ 5 

Editorial from the Special-Issues Co-Editor of SERJ 5 

Editorial from the Guest Editors: Building Future Generations of Statisticians 8 

Invited Essays on Building the Next Generation of Statisticians 

Ayşe Aysin Bombaci Bilgin, David Bulger, & Thomas Fung 11 
Statistics: Your Ticket to Anywhere 

Eric R. Sowey 21 
Statistics Education that Inspires Long-Term Retention of Learning – 
A Qualitative Model 

Peter Howley & Tim Roberts 29 
Engaging School Students and Educators with the Practice of Statistics 

Beginning Early and Spiral Development 

Daniel Frischemeier 39 
Building Statisticians at an Early Age – Statistical Projects 
Exploring Meaningful Data in Primary School  

Martín Malaspina & Uldarico Malaspina 57 
Game Invention as Means to Stimulate Probabilistic Thinking 

Leandro de Oliveira Souza, Celi Espasandin Lopes, & Noleine Fitzallen 73 
Creative Insubordination in Statistics Teaching: Possibilities to Go beyond Literacy 

Learning to Teach Statistics 

Rhys Christopher Jones 92 
Data Analysis and Critical Thinking Skills Training for Teachers 
– The Welsh Baccalaureate



4 

María Soledad Fernández, Carlos Pomilio, Gerardo Cueto, Julieta Filloy, 
Adelia Gonzalez-Arzac, Jimena Lois-Milevicich, & Adriana Pérez 106 

Improving Skills to Teach Statistics in Secondary School through  
Activity-Based Workshops 

120 

Involving the Wider Society in Statistical Literacy 

Reija Helenius, Adriana D’Amelio, Pedro Campos, & Steve MacFeely 
ISLP Country Coordinators as Ambassadors of Statistical Literacy and Innovations 

Alexey N. Ponomarenko & Ekaterina M. Svirina 137 
Russian Association of Statisticians: Filling the Gaps in the Education Chain 

Helping Students and Early Researchers to Understand and Use Statistics 

Gizem Intepe & Don Shearman 149 
Developing Statistical Understanding and Overcoming Anxiety via Drop-in 
Consultations 

José Luis Ángel Rodríguez Silva & Mario Sánchez Aguilar 167 
Interaction Between Academy and Industry to Build Statistical Capacities in 
Industrial Students 

Enriqueta D. Reston & Elmer S. Poliquit 181 
An Outcome-Based Statistical Capacity Development Programme to Support 
Research at a University 

Big Data and Innovative Approaches to Deal with Data 

Karen François, Carlos Monteiro, & Patrick Allo 194 
Big-Data Literacy as a New Vocation for Statistical Literacy 

David Stern, Roger Stern, Danny Parsons, James Musyoka, 
Francis Torgbor, & Zach Mbasu 206 

Envisioning Change in the Statistics Education Climate 

226 

238 

Ibrahim Sidi Zakari 
Promoting Statistics in the Era of Data Science and Data-Driven Innovations 

Rossi A. Hassad 
A Foundation for Inductive Reasoning in Harnessing the Potential of Big Data 

Conferences 259 



5 

NOTE FROM THE EDITOR FOR REGULAR PAPERS 
1 

Welcome to the first issue of SERJ for 2020. Regular readers may be surprised by the 
February issue date, but starting in 2020, SERJ will publish three Issues per year: two with 
Regular papers and one Special Issue. Typically, the Special Issue will be published in June, 
with the Regular Issues coming out in February and October. For 2020, this Special Issue, 
Building Future Generations of Statisticians, is being released in February, and the Regular 
Issues in June and October. The change in publication dates underscores the growth of the 
statistics education community in general, and of the number of high-quality manuscripts 
submitted to SERJ in particular. It is a very exciting time for our research field! 

Please join me in thanking the leadership team responsible for the February 2020 Special 
Issue of SERJ: guest editors Ayse Bilgin and Peter Howley, and the SERJ Editor for Special 
Issues, Manfred Borovcnik. This team has worked tirelessly to produce the issue with such an 
important focus for our field. In addition, a special thank you to Manfred, for whom this Issue 
represents his last as Editor. Manfred’s dedication to SERJ and attention to detail will be missed 
by the SERJ Production Team. New to the position of SERJ Editor of Special Issues is Daniel 
Frischemeier, who will oversee the publication of the June 2021 Special Issue of SERJ, 
Statistics Education Research from a Latin American Perspective, as his first Issue. The 
Editorial Board of SERJ is looking forward to working with Daniel and we welcome him to 
the leadership team of SERJ. 

JENNIFER J. KAPLAN 

EDITORIAL FROM THE SPECIAL-ISSUES CO-EDITOR OF SERJ 

The central theme of the present special issue is ‘initiatives in developing future 
statisticians’. The main focus was laid on the surrounding ‘outreach’ initiatives and supporting 
mechanisms for increased engagement in the field of statistics. We wanted to collect details 
about activities that arouse interest from the wider community and schools and increase the 
numbers of individuals engaging with statistics. Activities that let the next generation recognise 
the value of statistics and wanting to be part of a statistics movement. Our call for papers was 
not very specific, we asked for collaboration between stakeholders, innovative approaches to 
develop a love of statistics and to overcome statistical anxiety, success and failure stories. It is 
vital to accompany such activities by research in order to draw evidence-based conclusions 
from the experience. Yet, in practice such research is missing. 

To evaluate such outreach programmes is a difficult task: the problem is open, not clearly 
stated (criteria are missing somehow; the target group is not well-defined), and the programmes 
are not initiated by researchers who primarily are from the community of statistics research, but 
are carried out by singular persons or institutions who want to spread the ideas of statistics. The 
focus is on inventing something that works and attracts attention. We are in some justification 
dilemma: Either we acknowledge the various attempts and programmes by other standards than 
used in research or, we miss opportunities. There are no or not well-organised accompanying 
research activities when creativity is in flux and programmes are developed. Yet, in practice, it 
becomes often rapidly clear that some ideas will work and others will not. When we are facing 
the revolution of statistics by data science, for statistics as a discipline, we are in need to change 
our attitudes, our conceptions what are feasible statistical methods (the role of assumptions), 
what are the relevant criteria for success of statistics, and what are the relevant problems to 
solve. For teaching statistics, what are feasible and viable solutions to teach such a revised 
statistics, and who will be able to teach them. The situation, in a sense, is analogue to the 
“conflict” between statistics as an applied discipline and data science as an innovative field. 

Statistics Education Research Journal, 19(1), 5–10, http://iase-web.org/Publications.php?p=SERJ 
 International Association for Statistical Education (IASE/ISI), February, 2020 
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There are different paradigms behind statistics and data science: Statistics is seeking for an 
“optimal” model of the situation with a best solution. That requires to have appropriated data or 
to produce appropriate data that fulfil the necessary assumptions of the used model. Data 
science is seeking for a comparably small improvement of the current situation using data and 
models in an exploratory way, often created out of dirty data. The comparison hits also the heart 
of the future of statistics as with the traditional attitude, statistics will ever decrease in relative 
importance to data science. 

Statistics could give way to the new community of data science. That would neither help nor 
clarify the relative roles of traditional statistics based on narrow assumptions and data science 
(anything goes). That means the relation between statistics and data science has to be 
reorganised with an active and pro-active role of the traditional statisticians. Data-science 
people would see – in face of their relative success – no reason to go back to traditional 
statistics. Data science would also use Bayesian ideas more freely than traditional statisticians 
would do. Surely, this is another source for their success. Yet, Trevor Hastie in his keynote at 
the WSC 2017 in Marrakech did state in the discussion: We still are hoping that the statisticians 
will be able to explain why our algorithms really do work. 

We did not structure the call for papers for the special issue; yet, we have seen the 
intelligence of the crowd in action. With hindsight, we can identify the problems for statistics 
education to build the next generation of statisticians clearly. 

Invited Essays  First, we have to make clear that statistics – as it is involved anywhere – opens a 
future for the next generation to have an interesting and challenging work (Bilgin, Bulger, & 
Fung). Second, we should not forget that we have to teach an interesting and memorable 
statistics that means we have also to focus on meta strategies of teaching to clarify the details of 
what we learn at the moment (Sowey). Third, we have to think beyond the traditional school 
environment by integrating the practice of statistics into the class, which asks for a change of 
view of schools beyond teaching, exams, and certificates (Howley & Roberts). 
Beginning early and developing the ideas and concepts spirally  Let the ideas grow and 
change in the learners’ minds by suitable contexts and meaningful activities. It is amazing what 
young primary students can learn and how it is possible to enthuse them about comparing two 
groups by statistical methods with the help of an intuitive software (Frischemeier). Apart from 
statistical activities to solve problems in a context, games are still a challenge for developing 
probabilistic ideas in young students. Interestingly, not only playing games but changing the 
rules of games is a trick to engage the students and to foster their cognitive development 
(Malaspina & Malaspina). Learning within a project in the paradigm of creative 
insubordination, working on a task that comes from the young students, enables the learners – 
with the suitable and sentitive support of the teacher – to work collaboratively and develop 
skills that go far beyond using data (Oliveira Souza, Lopes, & Fitzallen). 
Learning to teach statistics  That means, to recognise that it does not help for teaching once 
teachers have learned the mathematics behind the subject. We all know that the teachers (mostly 
mathematics teachers teach statistics) are all but well educated in statistics. Yet, their education 
does not cover anything like learning to teach statistics, which is completely different from 
knowing the technical details. Working groups and workshop-initiated learning for teachers 
may support teachers to learn to teach statistics. A workshop conference for teachers in 
connection to the introduction of data analysis and an individual project into the Welsh 
Baccalaureate has been initiated by school authorities and is analysed here by an “insider” 
(Jones). A series of workshops was organised as teacher training over several years by 
university staff to close the gap between formal (non-)education in statistics and teaching 
statistics (Pérez et al.). We have to work with in-service teachers to immediately improve the 
situation in building the next generation of statisticians. Such activities are needed worldwide 
and it seems important to see what works elsewhere and how to catch the interest of teachers 
who might have other daily needs. 
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Involving the wider society in activities around statistical literacy  It takes all parts of the 
society to edcuate the next generation: the parents, the teachers, …, the statisticians, and several 
institutions also beyond the school system, such as statistical societies. The International 
Statistical Literacy Project (ISLP) is an initiative originally founded by the International 
Statistical Institute (ISI) that involves schools, their students, their teachers, and all stakeholders 
that have an interest in promoting statistical literacy and attracts many posters in their national 
and international poster competitions. On the international level, the analysis of the activities is 
impressive (Helenius, D’Amelio, Campos, & MacFeely). Interestingly, the competition in 
Russia goes beyond a poster competition but involves also statistical quizzes and attracts quite a 
large public interest and is also backed up by official scholarships for the future students 
(Ponomarenko & Svirina). 
Helping students and early researchers to understand and use statistics  Students have great 
problems in learning statistics, which is a prerequisite in many studies and they do not use the 
traditional support systems. A system of support that is immediate, anonymous, and offered by 
peers who work as tutors is an innovative idea, which seems quite successful (Intepe & 
Shearman). A quasi-internship at a company accompanied by the support in the traditional 
course at the university might help to overcome the gap between the theoretical knowledge 
acuqired at the university and the qualifications needed at the later workplace (Rodríguez Silva 
& Sánchez Aguilar). A capacity-building initiative as support for young researchers who have 
to apply statistics in their research work (and not yet understand the relevance of the methods 
and do not master the technical details, and would not be able to interpret the results 
accordingly) might improve the image of statistics in young researchers and improve the quality 
of their research, and increase chances that their papers are accepted by research journals 
(Reston & Poliquit). 
Big Data and innovative approaches to deal with data   Finally, with the huge changes in the 
applications by the tsunami of Big Data, we have to take care about the new skills and take this 
as opportunity rather than a challenge to resume data science and techniques of the kind, which 
makes a complete new approach necessary. We have seen a theoretical work on big-data 
literacy as amending statistical literacy (François, Monteiro, & Allo) in our special issue. The 
advent of new data sources (as from satellites) will help to amend missing data, especially in 
African countries. The need for substituting innovative forms of data is also an opportunity for 
such countries as there are quite a few skills needed to make use of the then Big Data to 
calibrate and handle them, i.e., also to attribute them to locations (Stern et al.). African countries 
seem to be very creative in using novel ways of data acquisition but also online-quizzes and 
examinations to amend their lack of capacity in qualified staff, which in turn allows for a much 
faster and more direct feedback for the learners, a substantive element for success for students 
(Sidi Zakari). Epidemiological concepts are analysed for their potential to foster a paradigm 
change in teaching statistics that embraces the applications of statistics and the approach of Big 
Data. A comparison between traditional statistics and Big Data is overdue; an attempt to do that 
and identify the challenges but also the potential from the need to reorganise statistics education 
for the next generation of statisticians is completing this special issue (Hassad). 

Coming back to the purpose and the specific advantage of special issues over regular issues 
with papers submitted by authors from the community about their ongoing research, the 
purpose, challenge, and potential of special issues might be seen in the following points:  

• To involve larger parts of the statistics-education community with greater responsibility.
• To identify larger problem fields of statistics-education research and to contribute to

progress by a joint effort.
• To focus on specific topics and elaborate the topic to some extent to cover the prominent

views and problems.
• To accompany as guest editors the process of working on the common theme and

interact with the authors (and the reviewers).
• To encourage innovative ways of research exchange, especially as invited essays, or

seminal paper – discussion – rejoinder (we had none in the present special issue).
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• To allow for the development of conference papers on a specific topic. Revisit, refine, 
and revise some ideas that have already been completed, may boost the insight and the 
value of the presentation and understanding of the results of studies even with hindsight. 

Guest editors have a more active role than journal editors. They are not neutral. They 
accompany the authors and synthesise the ideas presented. If appropriate, they look for 
additional discussion papers. It is like working on a monograph with a specific research topic. 
To summarise: The potential of special issues is to synthesise the ideas of the papers that are 
written specifically around a common theme by the guest editors to make clear where the 
problems lie and where the special issue has arrived at contributing. 

 
MANFRED BOROVCNIK 

 
 

EDITORIAL: BUILDING FUTURE GENERATIONS OF 
STATISTICIANS – WHO CARES? 

 
INTRODUCTION 

 
For many, the theme of this special issue has been a perennial focus, discussed at national 

and international fora but perhaps lacking a consolidated emphasis in the literature. Indeed, 
there have been pioneers in this area; many of whom have led and contributed to international 
collaborations and research, or assumed executive roles in statistical societies and associated 
initiatives – too many to name without inadvertently overlooking someone but such should at 
least be collectively acknowledged.  

The field of statistics is increasingly being challenged by competitors, or those purporting to 
reduce the need for statistics and all that underpins the discipline. Ironically, the global need for 
statisticians has never been more greatly recognised by employers and governments than over 
the past decade. So why is there such a misalignment between supply and demand and, 
significantly, how may we draw a line in the sand and arrest this? How do we ensure that we 
will not be having these same conversations in another decade, assuming the discipline of 
statistics has survived! 

The aim for this issue was to provide a consolidated platform for sharing the many and 
varied international initiatives operating towards building future generations of statisticians. It is 
not expected that this special issue necessarily provides all the answers; however, to solve a 
problem, one needs to acknowledge that the problem exists, postulate, collaborate, investigate, 
and take action! Whatever your views on this issue’s articles, whether you feel heartened by 
new and appealing approaches to engage people with statistics, or consider the ideas inadequate 
or antiquated, the outcome from the focus of this special issue needs to be the same – we, as an 
international statistical society need to view the education system holistically, recognise the 
need and our ability to proactively address and contribute to the system and ultimately increase 
the supply chain, lest the field of statistics otherwise becomes the diamond of disciplines; highly 
prized but beyond the reach of many and thus cast aside as impractical and unnecessary – or 
worse, a legend of a bygone age.  

The collection of papers in this issue brings together academics from widespread 
geographical locations and different perspectives on a common theme. You will be able to read 
how to enthuse young children about statistics via games or software tools and capacity-
building practices for teachers and academics within the discipline of statistics and beyond. 
Many papers document coordinated activities to nurture entry into statistics through 
competitions, workshops, or conferences. One wonders how long the goodwill of the relatively 
few academics who engage in outreach activities can continue under the “publish or perish” 
nostrum and requirements to secure grants along with pressures from other disciplines working 
to exclude statistics from Big-Data initiatives. The future of statistics and statistics education is 
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going to be as bright as we are willing to make it. The hope is that the collection of papers in 
this issue will be useful for many to adopt, adapt or otherwise be inspired to unite, conduct their 
own outreach activities and engage in surrounding research towards fulfilling the societal need 
in the era of Big Data. 

 
BACKGROUND 

 
Statistics and the interpretation of data are ubiquitous in the knowledge society and, 

consequently, statistical literacy is assuming an increasingly prevalent role in education at all 
levels. However, the perceptions and general appeal of statistics require methods to overcome 
initial hurdles to gain student interest and keep them interested (Howley, 2008). Statistics has a 
branding or image problem; often perceived as simply descriptive statistics or mathematics, 
missing the more interesting experimental, inferential, investigative, and creative aspects.  

Further, statistical anxiety is increasingly a major issue, an impediment for young people to 
access and succeed in university degrees (Chew & Dillon, 2014; Onwuegbuzie & Wilson, 2003; 
Siew, McCartney, & Vitevitch, 2019; Williams, 2010) with cross-country comparisons 
indicating that this is not unique to any country (Chiesi, Primi, & Carmona, 2011). Statistics is 
seen as a beast, it is our duty to reveal the beauty. 

It has been a decade since Google’s chief economist, Hal Varian, first publicly referred to 
statistician as the sexy job of the next decade, identifying how Google was building their 
numbers of statisticians and statistics-oriented employees. There have since been significant 
reports identifying the predicted shortfall of adequately skilled individuals for the new Big-Data 
age (Manyika et al., 2011; Puang-Ngern, Bilgin, & Kyng, 2017), a crescendo of discussion, and 
national and international initiatives surrounding the need to address this shortfall. 

Students need to engage with and become more greatly interested in the analytical, 
statistical and machine learning aspects needed to fill the increasing need for such Big-Data 
skills. Although universities are introducing new degree programs to address this issue (Kyng, 
Bilgin, & Puang-Ngern, 2016), earlier appreciation of and engagement with statistics is lacking.  

It would seem the perfect opportunity for statistics to thrive – statistics is all about data. 
What is preventing interest and engagement? 

School teachers have rarely if ever experienced statistics in practice, nor do they understand 
the varied and wide reach of statistical thinking, the techniques and applications, and its 
importance to study design and inference. Their knowledge about the practicing statistician is at 
best limited, their focus has been on the many other topics and aspects of teaching. When it 
comes to teaching statistics, teachers usually concentrate on the theory but not on interesting 
applications of statistics; supposedly it is easier to teach and assess the theory compared to 
practical aspects and applications of statistics. 

Internationally, initiatives have commenced towards engaging schools, tapping into the 
supply chain of potential undergraduates, incorporating industry, academics and a multitude of 
resources and support. The aims of such activity include showing the beauty of statistics in 
everyday life, creating a comfort zone to deal with data, killing the statisticophobia beast 
(Dillon, 1982), and finally encouraging new generations to be confident and skilled in data 
analysis. But what are those activities? Have they been successful? What have we learnt from 
such attempts, past and present, and where should this lead us?  

This special issue brings the spotlight to such activities internationally in an attempt to 
consolidate existing experiences, resources, and knowledge towards ensuring the diversity of 
skills, and efforts; outcomes are recognised and utilised that might help to develop increased 
and potentially more focussed collaborations and successes. We aim to enable educators across 
primary, secondary and tertiary sectors, and industry and national societies to learn from one 
another’s experiences and potentially reduce the unnecessary duplication of efforts, rather 
supporting the higher-level learning as a first stage of engagement for creation of increasingly 
innovative and successful initiatives. 
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FINAL REFLECTIONS AND CHALLENGE 

Why were we drawn to statistics? Was it due to our mathematical abilities or some other 
reason? Is the work we are performing as we expected it to be when we began our studies?  

As you read through this issue we ask you to reflect upon whether we, those who carry the 
statistics torch, are possibly our own worst enemies? Do we espouse how globally important 
statistics is, and how it can take you anywhere, to our own detriment? This lack of specific 
outcomes and career options is exemplified and perpetuated by job advertisements rarely stating 
‘statistician’. Should we be better connecting the dots for people? People study accounting with 
the image they may become an accountant; similarly, medicine with thoughts of becoming a 
doctor, and engineering to construct planes, ships, or buildings. These are of course somewhat 
trite and inept descriptions of reality; however, the point is that there is an existing connection 
made between the field of study and the perceived career outcome or job. Are the opportunities 
from studying statistics so broad and pervasive that without clarification the field seems of little 
value alone – does it get lost amongst the breadth?  

The publications in this special issue address varying elements along the statistics pathway, 
which may be characterized as focusing on early intervention, supporting the teaching 
fraternity, support systems for students and early researchers, and Big-Data coordinated 
approaches. We shall leave it for you to connect the dots on this one. 
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