
STATISTICS EDUCATION 
RESEARCH JOURNAL

Volume 19 
Number 2 
June 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

EDITOR
 Jennifer J. Kaplan   

EDITOR OF SPECIAL ISSUES
Daniel Frischemeier 



2 

 

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 

<Jennifer.Kaplan@mtsu.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), June 2020 

 

Publication: IASE/ISI, The Hague, The Netherlands 

Technical Production: California Polytechnic State University, San Luis Obispo, California, 

United States of America  

 

 

ISSN: 1570-1824 

 

 

International Association for Statistical Education (IASE) – an association of the 

International Statistical Institute (ISI) 

President: Joachim Engel (Germany) 

President-Elect: Ayse 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 

 
Editor 

Jennifer J. Kaplan, Department of Mathematical Statistics, Middle Tennessee State University, 

Murfreesboro, Tennessee 37132, USA. Email: Jennifer.Kaplan@mtsu.edu 

 

Editor of Special Issues 

Daniel Frischemeier, Institute of Mathematics, University of Paderborn, 33098 Paderborn, Germany 

Email: dafr@math.upb.de 

 

Assistant Editor 

Beth Chance, Department of Statistics, California Polytechnic State University, San Luis Obispo, 

California, 93407, USA. Email: bchance@calpoly.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, Department of Psychology, 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, Arts, Social Science and Commerce College. La Trobe 

University, Australia. Email: n.fitzallen@latrobe.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@ipn.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 STEM 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 

  

mailto:Arts
mailto:algomezb@ipn.mx


3 

 

TABLE OF CONTENTS 
 

Editorial 

 

4 

Chao Xu, Michelle Peters, and Sue Brown 

Instructor and Institutional Effects on Students’ Statistics Attitudes 

6 

 

Konstantinos Lavidas, Tasos Barkatsas, Dionisios Manesis, and Vasilios 

Gialamas 

A Structural Equation Model Investigating the Impact of Tertiary 

Students’ Attitudes Toward Statistics, Perceived Competence at 

Mathematics, and Engagement on Statistics Performance 

 

26 

  

Robert F. Corwyn and Phillip P. McGarry 

An Expectancy Value Theory Predicts Achievement in Undergraduate 

Statistics Through Academic Delay of Gratification 

41 

 

  

Sarah L. Ferguson, Marybeth Walpole, and Madjiguene S. B. Fall 

Achieving Statistics Self-Actualization: Faculty Survey on Teaching 

Applied Social Statistics 

56 

  

Nicola Justice, Samantha Morris, Veronique Henry, and Elizabeth Brondos 

Fry 

Paint-By-Number or Picasso? A Grounded Theory Phenomenographical 

Study of Students’ Conceptions of Statistics 

75 

  

Conferences  102 

  

  

  

  

  

  

  

  

  

  



4 

 

EDITORIAL1 
 

Welcome to the second issue of SERJ for 2020 and the first June Issue of SERJ. We have moved to 

a three-issue-per-year schedule, allowing us to publish a Special Issue every year. Typically, the Special 

Issue will be published in June, with the Regular Issues coming out in February and October. For 2020, 

the Special Issue, Building Future Generations of Statisticians, was released in February, with 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! 

In this issue I have three changes in the SERJ Editorial Board to announce. Michele Millar served 

as an Associate Editor starting in 2014, but has retired from both Mount Saint Vincent University 

(Canada) and the SERJ Editorial Board to enjoy more time with family (grandchildren) and friends. We 

wish Michele well in retirement. I appointed two new Associate Editors, who began their work in 2020: 

Ana Luisa Gomez-Blancarte of Instituto Politécnico Nacional (Mexico) and Bruce Carlson of Ohio 

University (USA). Manfred Borovcnik of the University of Klagenfurt (Austria) served in the role of 

Editor of Special Issues from 20162020, managing the publication of the November 2017 Issue on 

Statistical Literacy and the February 2020 Issue on Building Future Generations of Statisticians. In 

addition, Manfred laid the foundation for the June 2021 Special Issue: Statistics Education Research 

from a Latin American Perspective, and provided the Conferences section for all SERJ Issues published 

during his term. We thank Manfred for his service to SERJ and the Statistics Education Research 

Community, and for his constant attention to detail. The June 2021 Special Issues, as well as the Special 

Issues for 2022 and 2023, will be edited by our new Editor for Special Issues, Daniel Frischemeier from 

Universität Paderborn (Germany). Finally, this will be the final issue produced by Beth Chance, faculty 

at Cal Poly - San Luis Obispo (USA), who served a second term as SERJ Assistant Editor beginning in 

2017. There is no amount of thanks and praise I can offer that would capture the gratitude I have for 

Beth and the care she has taken to do the exacting job required of the Assistant Editor. The professional 

look of our issues is thanks to her hard work and diligence. These large shoes will be filled by Noleine 

Fitzallen, of La Trobe University (Australia), who will transition from her role as Associate Editor to 

be the Assistant Editor starting with the October 2020 Issue. I have no doubt that Noleine is up to the 

challenge.  

There are five articles in this issue: the first three continue the tradition of quantitative exploration 

of factors associated with student attitudes toward statistics. A mixed-methods survey of statistics 

instructors’ perceptions and use of recommended pedagogy follows. This issue concludes with a 

grounded theory phenomenological qualitative study that identifies several themes in students’ 

conceptions of statistics as a discipline. 

In the first article, Chao Xu, Michelle Peters, and Sue Brown use multilevel covariate adjustment 

models to quantify the sizes of instructor and instructional effects on students’ statistics attitudes. Their 

results confirm previous research showing large instructor effects on students’ attitudes toward 

statistics. In addition, they find a positive relationship between the pedagogical use of data in statistics 

courses and students’ valuation of and affect toward statistics. One potentially controversial finding of 

the study is a relationship between the instructor effect on student attitudes and the students’ perception 

of their grade. More research is needed to explore the direction of these effects. For example, do these 

results imply that good teaching leads to both better attitudes and better grades, or could it be that easy 

grading promotes better student attitudes, or something else entirely? 

Konstantinos Lavidas, Tasos Barkatsas, Dionisios Manesis, and Vasilios Gialamas also explore 

student attitudes toward statistics and student level outcomes. While many previous studies have linked 

higher attitudes toward statistics to better course performance, a path analysis shows that only the 

combined affective-cognitive competence component of attitudes seems to explain students᾽ 

performance in statistics. This effect is moderate and indirect: students with more positive attitudes are 

also more engaged, and it is that engagement that appears to improve performance. The analysis also 
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reveals a direct link between attitudes toward statistics and perceived competence in mathematics. 

Students with higher perceived competence in mathematics appear to have more positive attitudes 

toward statistics. The authors suggest that instructors should work to build mathematical self-efficacy 

and engagement in their students, both of which should have positive impact on student attitudes and 

cognitive outcomes. The active research community may be surprised by that we are publishing an 

analysis that collapses the affective and cognitive subscales of the SATS-28, particularly given the 2011 

SERJ letter to the editor on this subject (Millar & Schau, 2011) discussing how decisions like this are 

not supported by the Expectancy-Value Theory on which the SATS-28 was based, which posits affect 

and competence beliefs to be separate constructs, and the 2012 meta-analysis of validity evidence for 

the SATS-28 (Nolan et al., 2012), which indicates that most empirical studies find these to be two 

separate constructs. The almost perfect correlation between these two factors in the sample of Early 

Childhood Education students in Greece, however, indicates this approach in the analysis is 

appropriate and the high correlation is not without precedence (see for example, Dauphinee et al, 1997; 

Hilton et al., 2004; Schau et al., 1995; Templaar et al., 2007). These results should provide a basis for 

follow-up studies testing the structure of the SATS-28 subscales for other populations, as several studies 

have found strong correction between the affective and cognitive competence dimensions. 

Robert Corwyn and Phillip McGarry also explore the relationship between attitudes and student 

performance in statistics. These authors use a different approach to conceptualize and measure student 

attitudes, still based on Expectency Value Theory. The findings of the two studies are relatively similar, 

however. This research shows a direct link between previous mathematics performance and 

performance in statistics, which may corroborate the findings of the Greek study if previous 

mathematics performance and perceived mathematics competence measure similar constructs. In 

addition, effort, which may be another aspect of engagement, has a direct link to student performance. 

Finally, the attitude scale has only an indirect link to performance, with past performance and academic 

delay of gratification as mediators. These first three manuscripts, taken together, provide findings to 

move forward the study of the effects of attitudes on student outcomes in statistics. 

Sarah Ferguson, Marybeth Walpole, and Madjiguene Fall explore faculty perceptions and use of 

pedagogical strategies recommended for teaching statistics in the statistics education research literature. 

They use a convergent mixed-methods survey completed by 71 statistics instructors, primarily from the 

social sciences fields. The authors find that faculty perceive large-scale suggestions, such as using real 

data and diverse assessment strategies, to be most effective. Student support strategies and instructional 

approaches, such as student orientation letters or anonymous questions, are perceived by faculty as less 

effective. It is interesting to note that some of the lower-rated strategies are implemented by faculty in 

favor of the more highly-rated strategies. The authors hypothesize that faculty may value ease of 

implementation over perceived effectiveness. The authors use these results to remind us that increasing 

instructional effectiveness may require a systemic change in the way faculty are evaluated and how 

their time is allocated. The results provide directions for research and faculty professional development 

for teaching and institutional change models. 

In the final paper in this issue, Nicola Justice, Samantha Morris, Veronique Henry, and Elizabeth 

Brondos Fry present a multi-dimensional framework to describe the way students of statistics 

conceptualize the domain of statistics and the work of statisticians. The research is grounded in the 

definition of statistical thinking offered by Wild and Pfannkuch (2000). The resulting framework 

contains two axes, one measuring the extent to which a student recognizes the position of uncertainty 

in statistics and the other the extent to which, on one end, a student considers statistics a collection of 

tests and procedures and, on the other end, a set of tools to solve real world problems. The authors 

describe the four quadrants created by the two axes using a metaphor of painting: completing a paint 

by number, taking a step by step class, a realist artist, and a modernist such as Picasso. The authors 

suggest that more instructional emphasis should be placed on the Problem and Plan aspects of the 

investigative cycle to help students appreciate the real world application of statistics, and their work 

provides a foundation from which other researchers can explore ways to encourage students to develop 

productive dispositions toward the domain of statistics. 

 

JENNIFER J. KAPLAN 
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