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Teaching methodology, Project-
based approach.

Summary:

Statistical learning is gaining great importance within

the theme of statistical education at an international

level. The title of one of Garfield's (1995) articles is

precisely" How students learn statistics?" This

article, which appeared in the International

Statistical Review, the Journal of the International

Statistical Institute, deals with different aspects

concerning psychological approaches to learning
and their role in the learning of statistical concepts,

methods and procedures. However, in statistical

education the traditional approach oriented to

teaching is more common.

Good illustrations of complete-learning programs

are the ones designed for medical doctors, whose

practical training takes place in real-life situations.

Let's go back to the value of motivation, the focus of

our discussion.

Why does someone decide to study something? We

can simply answer: because he has a motivation for

doing so. There are many different reasons why

someone studies a particular subject and likewise

learning may occupy a different degree of
importance for each person. Let's see some extreme

examples: a reason to study statistics could be the

fact that it is part of the course work of the study

program and it is absolutely necessary to have those

credit hours. This could be the case of a student in

engineering, biology, business administration,
economics or sociology. In such a situation, the

purpose of studying is not learning, but passing (a

course). This student's strategy is aimed at pleasing

his teacher, at exercising himself to pass, rather than

answering his own questions; he is not interested in

incorporating new conceptual frameworks in order

to succeed when facing different situations in his

professional life. Here the nature of motivation does
not have a level sufficient to produce the attitude for

statistics leaming. The reason why the student has

to take the course is not clear in itself, only that it is

part of his study program. Besides, he sometimes

feels moved not to try his best at completing

homework and activities because he hates "math"

or "numbers". This "no math" kind of student is

frequently found in social sciences and the

behavioral sciences. What happens to these

students when they realize they have to take more

than one statistics course in their study program?

Undoubtedly, they react negatively.

and protocols in statistics courses for other

disciplines.

It is clear that course content is the first part to be

reviewed, and fortunately there is evidence that

attention to this has resulted in better-structured

courses worldwide. We should point out that it has

been widely recognized that in order that statistics

for specific purpose courses promote participative

learning they must provide students with

opportunities to work with real life problems. That is,

they must expose students to the experience of

applying statistics, even if only after data has been

gathered. The best result, of course, is obtained

when students carry out a complete project. This is

the so called project-based learning. Ojeda and

Sahai (1994) provide a general overview and

abundant references about this topic, in addition to

the report on related concrete experiences. In a

more particular proposal, Ojeda and Sahai (1996)

present a series of concrete recommendations for

improving the learning in an introductory biostatistics

course.
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himself and compromises himself beyond the mere

demands of the course. No doubt, there are few

non-statistics majors who have such a high

commitment to statistics in ternlS of motivation and

attitude. This is where the crisis lies and with it the

highest challenge for the teacher. In this sense, we

can say that non-statistics majors will learn statistics

only if the usefulness of it in their professional life is

made clear to them. The suggestion is that these

students should be made aware of how statistics is

a tool as valuable as the knowledge they get in their

own field of study. It is clear that in order for the

teacher to best invest his energy, he must generate

a higher level motivation, one which can cause the

student to change his attitude and to seek a new

goal: please himself rather than the teacher, answer

his own questions, resolve his anguish, make an

effort to 'complete' himself, with the presence of an

accomplice in his endeavor, the teacher! We should

also look at the role of experience in generating

positive attitudes toward learning. To fully

understand this it suffices to analyze the experience

of a group of graduate students who have previous

work experience and who are now taking a statistics

course. These students have already felt the need

for statistics so the teacher's task is just to

contextualize his introductory discussions or his

justifications of theories, techniques and procedures

to be covered in the course. The motivational

components (namely the positive attitude toward

and the appraisal of statistics) already exist.

The Chinese proverb says: "I listen and I forget; I

see and I remember; I do and I understand." In

reference to this, we think that any statistics course

should include an experiential component. We

already know traditional teaching does not include

this component, as it results from the presentation

of topics from textbooks in which the techniques and

procedures appear in an isolated fashion,

disconnected from real sitvations encountered in

daily life for which students are supposed to be

trained. In the best of cases, illustrations are given

which do meet the minimum specifications that

would avoid distortion in understanding. It is not that

we are totally against this fornl of teaching statistical

procedures, nor against the use of textbooks, which

fortunately are now more relevant to disciplines

students are supposed to be trained in. But what

needs to be said is that this teaching approach is

very limited and causes serious problems which

make meeting educational objectives difficult. Back

in the 1950's statistics was conceived as a useful

discipline in the phases of data analysis in a

research. Following this old conception, in traditional

courses methods and procedures were presented

by describing situations depicting the analysis of

data in de-contextualized situations. Fortunately,

more and more textbook writers stress the

importance of statistical design. We now talk more

about sampling techniques, experimental statistical

design and the design and methods of carrying out

observational studies. This has led to the inclusion

of the revision of research methodology concepts

Richard L. Scheaffer

What is a higher-level motivation for the student?
One motivating factor is the feeling that his role as a
future engineer, biologist, economist or sociologist
will be quite limited in many situations where his
deterministic logic alone renders himself unable to
succeed in solving a variety of problems. This is the
time when he becomes aware of the value and use
of what he studies. When someone knows that what
he studies will be crucial in his professional life, he
develops a different attitude toward learning. He
sees learning in a more conscious way; he pushes
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