PME Working Group for Stochastics Teaching and Learning

<http://www.ugr.es/~batanero/pmegroup>

Letter No 12 - April 1998

Dear Friends,

This Newsletter deals with just one matter - the Proposed “Critical Data Base”. It will form the basis for discussions at both ICOTS and PME. Please send comments to John Truran by the end of May, so that he has time to collate them before starting to travel.

There are three parts to the Newsletter:

1.
Summary of Proposal

2.
Call for Expressions of Interest

3.
Full text of Proposal

4.
Examples

5.
Next Newsletter

1.
Summary of Proposal

A proposal to establish a data base of research into stochastics education was first put to the 1997 meeting of this Working Group. It was felt then that we needed to think more deeply before putting up a proposal. We now have a proposal which we think is capable of being tried, if sufficient people are willing to offer a small amount of time. 

The Newsletter of the International Study Group for the Teaching and Learning of Probability is now well established, distributed electronically, and available on the Web. As Editor, Carmen has been able to provide some very valuable lists of references on various topics. We would like to continue this practice, and extend it by including more learned critical reviews. Hence the title—”Critical Data Base”. We still have to find the most effective means of providing a good electronic indexing system.

Four twelve months (4 editions) Carmen will make space available to allow the PME Working Group an opportunity to experiment with finding ways in which this project might best be achieved. The Project will be evaluated at the PME meeting in 1999. John has been asked to look after this section of the Newsletter and to co-ordinate the reviews.

The full proposal (printed below) will be put up for discussion at ICOTS and then at PME this year. If it is agreed to then the experiment will start as soon as possible after that. 

2.
Call for Expressions of Interest

The project will need about 10 people who are willing to make a small contribution of their time and thought for the year. We need them to agree to write one critical review per quarter which will be published and used as a basis for finding out the best way in which such reviews might be established.

Some of our readers will not be at the conferences. If any of you would like to be involved in this, please let John know before the end of May.

3.
Full text of Proposal

This is the full text of our proposal to which we are seeking the agreement of PME members, and comments from other interested workers.

PSYCHOLOGY OF MATHEMATICS EDUCATION (PME)

WORKING GROUP ON THE TEACHING AND LEARNING OF STOCHASTICS

CRITICAL REVIEWS OF STOCHASTICS LITERATURE

Background

When plans were being developed for producing a book on stochastics education and research in 1997 it was thought that the book might contain critical reviews of major papers in the field. This was discussed in some detail and a set of possible reviews was distributed in Newsletter No 6 before the meeting in Lahti. At this meeting this was not seen as suitable for the proposed book, but as suitable in some other form, probably electronic. It was therefore agreed that the two projects should be distinct.

There was some feeling that the process of producing a critical review was a skilled academic exercise, and that the material published should be subject to standard refereeing procedures. A model similar to "Featured Reviews" of the American Mathematical Association—<http://e-math.ams.org:80/msnhtml/featured-reviews>—was a possible model, but we wanted to review more than recent books and journals.

We think that our project could complement the work being covered by the Newsletter of the International Study Group for the Teaching and Learning of Probability. This Newsletter has increased substantially under Carmen Batanero's editorship, and by the increasing involvement of the Study Group's members in sending materials for being published into the Newsletter. The number of members in the Study Group is now over 230, and a substantive part of the Newsletter is devoted to the printing of abstracts/summaries of recent publications. Even when the Study Group Newsletter is covering an important part of what is being currently published in the field of statistical education research, there is still many ways in which this work could be improved. Therefore, Carmen has offered the PME group the possibility of editing a specific PME section on "Critical reviews of stochastics literature" to be included and distributed electronically as a part of the Newsletter of the International Study Group, every three months. 

Juan Godino has recently set up a proper web-site, so we now have some facilities for disseminating material electronically. Therefore, this new section could be stored independently at the web page of the PME Stochastic Group. A PME member would co-ordinate the production of this section on critical reviews of recent and earlier work, which is non-routine job. Material needs to be found and selected from an increasingly diverse range of places in a number of languages. Our access to the German, Russian, Japanese, and other languages is still limited. So we present the following proposal as a basis for discussion. It should be circulated to the PME Working Group before the 1998 meeting, and should be discussed electronically and at the ICOTS and PME meetings. A final version should be prepared on the basis of the comments received as a result.

Draft Proposal

The stochastics education research community has grown substantially in the last 50 years and is still expanding. At this stage research is often uncoordinated and it is difficult to see how all the individual findings fit into the larger picture. This makes it difficult also for new researchers to appreciate what new work would be of most immediate value.

We propose that the PME Working Group should establish on a trial basis an specific PME Section within the Newsletter of the International Study Group for Research on Learning Probability and Statistics, which is an informal electronic journal which publishes every three months reviews of research in stochastics education.  The PME section will examine critically what are seen as important papers, books and chapters in the field in order to set them into the wider context. The reviews into this section will be written in a style appropriate for both current and prospective researchers in the field.

Each review should discuss the following points:

•
content summary

•
comment on method

•
comment on findings

•
relationship to other work

•
implications for further work

Since this is a new venture, it will take time and experience to find the best structure for presenting these reviews. We shall provide a small number of examples for discussion before June. But at this stage it is probably wise not to prescribe too many details, but to provide authors with an opportunity to explore the approach to find out what works best.

We propose that the trial should last for 12 months. At this moment we need to find people who want to contribute some reviews for the new Section, which is starting to be published since the vol. 11, n. 1 (October, 1998) issue of the Newsletter. We also need to find about people who agree to receive the reviews and to provide some commentary on what they have read. At this stage reviewers should be asked to choose their own articles on the grounds of what they think is of interest or importance; the object at this stage is to see whether the approach produces something of value. The name of the person doing the revision will be acknowledged into the Newsletter.

If the plan proves to be a successful one, then moves should be made to either transforming the Newsletter of the International Study Group into a more learned electronic journal or to publish an independent PME Newsletter. A more formal structure with a broad editorial board and a policy for selecting articles for review in an organised way will be established.

Data Bases

The section on critical reviews will be the starting point to establish an electronic data base in the future. A publication like this will be most effective if it has efficient indexing support. We not competent to comment on how this might be done, but would suggest that during the trial year work should be done to establish an indexing method.

4.
Examples

In 1997, four of us prepared model reviews, but we decided not to discuss these in detail until we had a useful structure set up. We are reprinting some of these here — one from each author. You will see how much they differ. We would appreciate it if readers could read them against the criteria listed above, and use this experience to make suggestions about the sort of criteria and structure that we need to be looking for.

You will notice that we are not only looking at recent articles. We also want to use the Critical Data Base to provide some background for those entering the field.

All the models are drafts only, and are not for reproducing or quoting. Model 3 examines work by Roger Edwards, a gentle and thoughtful man. Sadly, Roger has recently died, well before his time, and before his dissertation could be completed. However, some of his work has been published, and it is hoped that more may be made available.

Model 1

Adi, H., Karplus, R., Lawson, A., & Pulos, S. (1978). Intellectual development beyond elementary school VI: Correlational reasoning. _School Science and Mathematics_,  75, 675-683.

KEYWORDS: Association; 2x2 contingency tables; empirical research; high school students; cognitive development.

In view of the fundamental role played by correlational reasoning in the subjects' formal capacities, the authors investigate the way in which 80 high school science and mathematics students (age 13.7 to 15.8) approached two correlational tasks, using interviews. Half the sample was given a task involving a possible causal relationship between pill-taking and body size of rats  and the rest of students were given a task concerning the possible coincidental relationship between tail colour and body size of rats. The students were given a set of 3x5 cards, where each card represented a case and asked to examine the cards and discover if there was a relation. Students initially unable to proceed were given assistance in classifying the cards into a 2x2 contingency table. Positive association, negative association and independence data were provided. 

Students' responses were categorised according to the following scheme, which the authors identify with the Piagetian substages of intellectual development as detailed by Inhelder and Piaget's study of correlation:

NR: 
No relation among cells frequencies is considered (NR1: the subject does not accept the possibility of a relationship in view of the non-confirming cases; NR2: the subjects describe various events qualitatively; NR3: the subjects describe various events qualitatively)

TC: 
The number of events in two cells is compared.

FC: 
The number of events in all four cells  is used to make two comparisons (FC1: comparing the events in two pairs of cells; FC2: combining two cells having a common attribute  and compare one cell with the total, then does the same with the other pair of cells.

CO: 
Correlation is described by a quantitative comparison using all four cells (C01: identifying and comparing rations; CO2: identifying and comparing percentages; CO3: comparing the number of confirming cases with the number of disconfirming cases.

Although the nine subcategories of responses identified do not form an unidimensional scale of increasingly successful and complex reasoning, they reflect the development of two parallel ways of reasoning: probability and proportionality.

Their findings show that a significant number of students did not use correlational reasoning and suggest better results in the coincidental task, possibly because the students were not distracted by their previous hypotheses from considering all the data. There was also a general advance in reasoning with age.

Model 2

Konold, C. (1995) "Issues in Assessing Conceptual Understanding in Probability and Statistics" Journal of Statistics Education [Online], 3(1) Available by e-mail: archive@jse.stat.ncsu.edu Message: send jse/v3n1/konold

Research has shown that adults have intuitions about probability and statistics that, in many cases, are at odds with accepted theory. The existence of these strongly-held ideas may explain, in part, why learning probability and statistics is especially problematic. One objective of introductory instruction ought to be to help students replace these informal conceptions with more normative ones. Based on this research, items are currently being developed to assess conceptual understanding before and after instruction. 

This paper suggests that we do more than we currently do to determine the effects of instruction on whatever concepts we hope our instruction fosters. Designing a set of assessment items has forced the author to articulate his major objectives and to evaluate the effectiveness of the instructional materials he designed. 

Model 3

Edwards, Roger (1996)  ‘Teaching Statistics: Teacher Knowledge and Confidence’ in Clarkson, P.C. (ed.) Proceedings of the 19th Annual Conference of the Mathematics Education Research Group of Australasia (MERGA) (pp. 178 - 185) Victoria: Deakin University Press.

This paper reports on research in progress that explores primary school teachers’ ideas about statistics and the teaching of statistics. Data on teachers’ attitudes and beliefs was collected through interviews using a semi-structured interview format and focused on getting teachers to talk about their views of statistics and its teaching. Belief and attitude scales were introduced about 35 minutes into the interview and teachers were encouraged to talk aloud as they completed two scales: a beliefs and attitude scale (BAS) assessing levels of agreement with statements about statistics and teaching: and  a confidence rating scale (CRS) asking teachers to rate on a numerical scale their confidence in teaching particular topics or concepts in statistics.

Issues related to teachers’ lack of statistical training, confidence in teaching and their views about essential knowledge for teaching statistics were explored. The writer claims that this study indicates a number of implications for teacher training in the teaching of statistics. He claims that it would be more useful to raise research issues based on what teachers do understand and how this impacts on teaching and learning.

Model 4

Freudenthal, Hans (1974)  The Crux of Course Design in Probability Educational Studies in Mathematics   5: 261 - 277

This article by a man who was distinguished and respected both as a mathematician and as a mathematics educator examines the formal mathematics of probability in an endeavour to decide what is appropriate for probability teaching in schools, and how it might best be taught.

The approach is formal and symbolic and so does not invite careful attention from non-specialists. But Freudenthal raises critical issues about the divergence between the traditional view that probability is a function of events or statements about events and the axiomatic view which sees it as a measure defined on a system of sets. He argues that the traditional view is of far more value, but that it is often constrained by failing to emphasise the generality of its claims. He argues that this may be overcoming by emphasising that probability theory makes statements about “stochastics”, rather than about sets. In this way the statements are generalised to wide fields of application rather than to narrow fields such as, for example, a tossing of a single coin.

Unfortunately, his mathematical definition of a stochastic does not match his informal one. Sometimes he seems to mean that it is the outcome of a random trial, but he also refers to is as “a chance experiment” and later as an ordered triple comprising a domain (sample space), a set of subsets of the domain, and a function which ascribes probability values to these subsets.

This paper is of great importance in spite of its inconsistencies because it argues that the traditional approaches found in most textbooks are imprecise, and that the approach advocated is one which can be easily used in the classroom. It has been seriously neglected, and deserves much greater attention.

5.
Next Newsletter

Planned for 7 May 98. Please send material by 30 April.

John Truran 
<jtruran@arts.adelaide.edu.au>

Kath Truran 
<Kath.Truran@unisa.edu.au>

Carmen Batanero 
<batanero@goliat.ugr.es>

Web page
<http://www.ugr.es/~batanero/pmegroup>

