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THE GRANADA CONJECTURES
on
THE FUTURE OF STATISTICAL EDUCATION

. Theteaching of statistical inferencewill decrease.

. Therespect for educational thinking that is not
philosophically based will decrease.

. Theteaching of statistical literacy will increase.

. Theteaching of Bayesian reasoningwill increase.
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1. Theteaching of statistical inferencewill decrease.

Thefollowing isfor the United States:

Among college graduates 50 year s ago (estimated),
15% studied statistical inference
50% studied calculus.

Among college graduates today (Schield, 1999a),
50% study statistical inference
15% study calculus.

Fifty yearsfrom now,
15% will study statistical inference
15% will study calculus.
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Why will the study of statistical inference decrease?

For the samereason the study of calculus has decr eased.
50 year s ago, Business maj or s had to take calculus.
Today, Business majors must (haveto) take statistics.
Businessmajorsarethelargest group taking statistics.

But, Business majors do not need traditional statistical
Inference to make basic business decisions.

|f chanceisthe primary issuein a busnessdecision,
then that problem is“academic” (not “significant™).
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2. Therespect for educational thinking that isnot
philosophically based will decrease.

Education is about
—ametaphysical (physical) reality
— people and their behavior.

M athematics is about
— epistemological (mental) constructs
— counts, measur es, variables and functions.

Any study of reality must be philosophically based;

otherwise that study becomes a floating abstraction
(a Platonic construct).
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|n mathematics, one construct isas good as another — so
long asit iseither a premise or alogical conclusion.

|n education, onetheory isnot as good as another.

Theprimary problem in education isthe HAL O effect:
People see what they want to see.

The 2" problem in education isthe INFINITY problem:
Therearean infinite number of waysto teach a subject.

Without philosophy, thereisno way to decide whether
one way of teaching isbetter (or worse) than another.

Without a philosophical foundation, mathematical
education will become unproductive and disrespected.
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3. Theteaching of statistical literacy will increase.

“Statistical Literacy” isthe study of statistics as evidence
In arguments about causality.

Most college studentsare unableto properly
- describearateor percentagein atableor graph

- form a comparison of two ratesor percentages.
Statistical Literacy focuses on reading tables & graphs.

Most college students are unableto identify whether
- agstatisticisused asa premiseor asa conclusion
- an argument isdeductive or inductive.

Statistical literacy focuses on arguments.

These are the foundations of statistical literacy.
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Statistical Literacy focuses on Observational Studies.
Observational studies are common in political science,
business, education, sociology, history and economics.
They arethe basisfor many political decisions.

The bias of confounding factorsisthe major problem.

Although thereisnotest for confounding, thereare
certain mathematical requirements (Schield, 1998).

In lar ge datasets, chanceisnot the primary problem.
Statistical literacy focuses on how to strengthen arguments

Involving observational statistics as evidence— with
considerable focus on the problem of confounding.
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4. Theteaching of Bayesian reasoningwill increase.

Frequentist reasoning isdeductive. Thereasoning about
confidence intervals and p-valuesisultimately inductive.

What isa 95% Confidence Interval?

Suppose | have two samples from the same population:
Oneisa 95% interval, theother isa 99% interval.
|sthe 99% interval “better” than the 95% interval?

Doesthe 99% interval give one more confidencein
acting asthough that particular interval included the
fixed population parameter ?
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What isa 5% p-value?

Suppose | have two samples from the same population:
Onehasa5% p-value; the other hasa 1% p-value.
|sthe 1% p-value“better” than the 5% interval?

|sthe sample statistic less likely to be due to chancein the
1% samplethan in the 5% sample?

Conclusion: The Bayesian focusisnot so much on the
values of priorsason the under standing of the meaning
and value of confidence intervals and hypothesistestsfor
decision-making. (Schield, 1996 and 1997).

Theneed to use statisticsin decison-making will require
an increased teaching of Bayesian reasoning.
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