











related traditions embedding the American society. Usually, successful innovations
are those that do not depart too much from current practices and beliefs, so for the
impact of new research results in ordinary classrooms to become feasible, the authors
have to make short steps, and promote small changes or innovations better than big

ones.

To conclude this review of the impact of research results on textbooks, we’ll
show you very quickly what may be one of the most clear examples we can find of
such impact. Many of you, specially if more than 20 years ago you already were
more than 20 years old, know a research carried out by the Shell Centre of the
University of Nottingham, in UK, in the late 1980s, that resulted in the publication of
“The language of functions and graphs”, a very successful teaching material to
introduce functions to secondary school students based on a phenomenological
approach to functions. Here you can see some fragments of activities from this
publication side by side to fragments of pages in two Spanish textbooks for 3rd grade
in secondary school, from the lesson where functions are taught for the very first

time.

The Spanish government translated into Spanish the Shell Centre publication,
helping to make it accessible to Spanish teachers and textbooks writers. Those
textbooks you have been looking at are examples of use of research findings both to
didactically organize the presentation of the mathematical contents and as part of the

contents themselves.

5.1. Routes of research results to impact on students’ learning: Teachers’

training

Agudelo-Valderrama, in a recent issue of ESM, describes the beliefs of a sample
of Colombian teachers and the factors they consider as influencing their teaching
practices. Among the factors mentioned by the teachers are students, families,

mathematical contents, etc., but research is not one of those factors. Other authors
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have identified the same problem and mentioned some possible reasons. For instance,
Ruhama Even stated that, while research has flourished in the last decades, many
teachers are not familiar with it, for several reasons like texts written in foreign
languages, or the common belief among teachers that research results are irrelevant to
their ordinary practice because researchers do not produce rules for action that can be
put to immediate use. Even proposed to implement adequate in-service courses
including among their aims to approach teachers to the mathematics education

research.

Teachers are the weaker link in the chain between research results and students,
since they need help to implement changes and innovations in their classes. We, the
mathematics education community, are aware of it, but unfortunately educational
authorities are too often blind to this need. It is too usual that a new official
curriculum implements important methodological and didactical changes but almost
no money is devoted to train teachers in the new methods and contents nor to provide
them with teaching materials adopting the changes and novelties and showing how to

implement them in the classrooms.

We found in Italy an example showing how in-service training courses can

modify teachers’ perception about and use of research results.
**LUCIANA’S PART GOES HERE (I DON’T HAVE THE TEXT FOR IT)**

Continuing with the issue of impact of research results on teachers’ teaching,
Chile is a case showing how the government implemented a strategy to elaborate an
innovative didactical proposal based on research results, and brought it to the schools

in the form of teaching materials.

This program, called “Reading-Writing-Mathematics Campaign” (LEM) was
aimed to support Primary Schools in the implementation of a new mathematics
curriculum. It started in 2003 with an agreement between the government and the

university of Santiago de Chile, that was extended to other 6 universities. Until now
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this campaign has helped 776 schools in seven regions of the country from a total of

about 10.000 primary schools in Chile.

The researchers produced 16 teaching units for the first four grades of Primary
School. Based on Chevallard’s Anthropological Theory of Didactics and Brousseau’s
Theory of Didactical Situations, each teaching unit is a proposal to organize the
teaching of some nuclear learning in each grade for about 6 hours of class in 2
weeks. In the teaching units are explicit:

The mathematical tasks to be posed to the pupils.

The procedures expected to be used by students at the beginning and at the end
of the learning process.

The mathematical knowledge that justify the procedures used by students.

The didactical variables that will be manipulated to change the conditions of
accomplishment of the mathematical tasks. And

A proposed teaching methodology to help the teachers lead a process in which
pupils explore, construct their own procedures, and justify them, articulating the

knowledge newly acquired with that they already owned.

The authors of this program also took care of designing an adequate process of
diffusion of the proposal to promote its transference to, and appropriation by school
teachers. To help in this process, the figure of the Consulting Teachers was created.
They are out-standing school teachers that are qualified by the university teams and
are in contact with them. Under de conduction of a consulting teacher, the teachers of
the schools study the teaching units, and apply them, with the observation and

feedback of the consulting teacher.

A main weakness observed by this program is that primary school teachers have
a poor knowledge of mathematical contents to be taught and mathematics education

contents to be used, so inservice courses are necessary.
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5.2. Routes of research results to impact on students’ learning: Teachers’
beliefs

Apart from our own analysis of the field to identify cases of impact of research
on teachers’ teaching and students’ learning, we decided that it should be useful to
hear the voices of teachers. We designed a questionnaire intended to be answered by
mathematics teachers teaching kindergarden, primary or secondary school, and
teacher training courses. We distributed the questionnaire electronically by means of
distribution lists, societies of teachers, the ICME11 web page, and asking personally
to other colleagues to send it to groups of teachers they knew. The aim was to reach
as many teachers as possible from as many countries as possible. The content of the
questionnaire focused on the impact of results from mathematics education research.

Let’s see the distribution of answers to the main questions:

Number of answers: 234
Number of countries: 28
Number of years of practice

Educational levels taught

Note that most teachers have taught in several levels, so the figures in this table
add more thsn 234.

Questions about the usefulness of in-service training activities:

3. Have you attended any in-service activities during last 15 years?
Yes —226/234 (96,6%)
No answer — 8/234 (3,4%)

5. Have the teachers or presenters showed applications of research results?
Yes — 199/226 (88%)
No —26/226 (11,5%)
No answer — 1/226 (0,5%)

6. Have you applied some of those research results to your classes?
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Yes — 189/199 (95%)
No — 10/199 (5%)

Has their inclusion in your classes been positive?
Yes — 187/189 (98,9%)
No —2/189 (1,1%)

Questions about the usefulness of publications:

12.

13.

15.

Have you read magazines/journals or books (except textbooks or their teacher
guides) during last 15 years?

Yes —224/234 (95,7%)

No —9/234 (3,9%)

No answer — 1/234 (0,4%)

Do those publications inform on research results?
Yes — 169/224 (75,5%)
No —45/224 (20,1%)
No answer — 10/224 (4,4%)

Have you applied some of those results from research to your classes?
Yes — 169/169 (100%)

Has the use of those research results in your classes been positive?
Yes —165/169 (97,6%)
No —4/169 (2,4%)

Questions about the impact of research results on teaching and learning:

16.

Do you note some influence of research results in:
- the official curriculum for the grades you teach?
Yes — 130/234 (55,6%)
No —99/234 (42,3%)
No answer — 5/234 (2,1%)

- the programs for the mathematics classes in your centre?
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18.

19.

Yes — 141/234 (60,3%)

No — 88/234 (37,6%)

No answer — 5/234 (2,1%)
- the textbook you have used in your classes?

Yes — 137/234 (58,6%)

No — 94/234 (40,2%)

No answer — 3/234 (1,2%)

Referred only to the grades where you have taught mathematics, do you
believe that the results from research on Mathematics Education are necessary
to improve the quality of teaching and learning mathematics?

Yes — 137/234 (58,6%)

No —94/234 (40,2%)

No answer — 3/234 (1,2%)

How do you believe is the influence of such research results on the daily
activity in your classes of mathematics? (mark with an X)

Null - 6/234 (2,6%)

Small or sporadic — 73/234 (31,2%)

High or frequent — 110/234 (47%)

Very high or permanent — 38/234 (16,2%)

No answer — 7/234 (3%)

After having processed the replies received, we have some concern about the

validity of the sample, we mean its representativeness of the collective of ordinary

teachers. Most teachers who answered the questionnaire received it from distribution

lists or teachers associations, so they might be only representative of teachers having

some interest in being up to date, attending conferences or courses, reading

mathematics education publications, and experimenting in their classes. On the other

side, the answers of these more informed teachers to questions about the impact of

research results on curricula, textbooks, or classes are more reliable than those from

less informed teachers who are not so knowledgeable of research findings.
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We wonder what answers would have got from ordinary teachers not related to
associations or distribution lists, but they were out of our reach. Anyway, the answers
to the questionnaire demonstrate that research results have produced a significant
impact on teaching of those informed teachers active and interested in being up to
date and in adopting new proposals to improve their students’ learning of

mathematics.

6. Conclusions.

For reasons having to do with the great diversity of national contexts and, not
less important, the great variety of languages, we have not pretended to give you
information on the worldwide connection among research results and ordinary
mathematics classrooms, but to show you some cases helping to decide whether such
connection exists or not, and to give some clues on whether it is generalized or just
anecdotal. We hope we have helped to define the problem of measuring the impact of
research findings on teaching and learning of mathematics, and to raise some

questions to be answered in the future.

As a global answer to the question we posed at the beginning of our report, we
can conclude that results from research on mathematics education are impacting on
students’ learning of mathematics. We have shown several cases that, not pretending
to be representative, show that there is a worldwide tendency to take into
consideration research results to improve teaching and learning. Of course, we could
also have shown you other cases where well known research results have been
absolutely ignored. However, granted that there is an impact on students learning,

there are not adequate tools to measure the extent of such influence.

The impact or influence of research results on students’ learning is a function of
several variables. Variables having to do with the resistance of the mediators to any
change, with the easiness or difficulty for researchers to influence each mediator,

with the distance between the mediator and the students, i.e., their more or less direct
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influence on students’ learning, and having to do with the geographical extent of

application of a research result.

In some cases, research results may take many years to reach students. We have
two examples from the USA: Cognitively Guided Instruction (CGI) and Simcalc.
They were research programs that later became part of professional development and
now are beginning to show impact on students’ learning. But, these programs started
in the 1980 with Carpenter and Kaput. So, it is a long way between research and

impact. Not too many lines of inquiry resist that long to show impact.

In other cases, the time required has been much shorter, for instance in the
advances related to educational software; DGS and CAS are two example. The
impact of research on those topics is very different from some countries (or even

regions) to others, but the existence of a relative impact is quite clear.

A third case are research results that have been absorbed by the educational
system and they are permanently influencing teaching and learning although they
have lost the character of innovations. Some examples may be Piaget’s theories and
constructivism, or, in a more specific level, Dienes’ multibase blocks. Constructivism
1s permanently present in curricula since several decades ago. Dienes’ blocks are part
of the didactical tools proposed by most primary school textbooks to help learn

arithmetic.

Official curricula should be a main way for research results to impact on
teacher’s teaching and student’s learning. However, we cannot ignore that the
possibility of such influence is conditioned not only by intrinsic characteristics of the

research but, mainly, by political or social circumstances.

Anyway, the impact of research results included in official curricula may be
diverse. When innovations derived from research are implemented in an official
curriculum, it may happen that some authors of textbooks, schools or teachers don’t

wish or don’t know how to adopt the innovations. In those cases, they are converted
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in “ritual” or “decorative” elements of the school curriculum and textbooks more than

in really integrated parts of the teachers’ teaching and students’ learning.

Teachers and textbooks are the actors in the educational system directly in
contact with students, so they are the main mediators between research results and
students. Research results willing to reach students’ learning shall succeed only if
textbooks propose them to teachers in an adequate way, and teachers integrate them
into their ordinary daily teaching practice. However, the leap from the statement that
research results have impacted curricula or textbooks to the statement that they have

impacted students’ learning is quite large and difficult to evaluate.

Implementation of any change in an educational system, specially changes
dealing with teachers’ habits, tend to need a long way and many years to be a
generalized change, so researchers shouldn’t expect quick results for research to
actually impact practice, and they have to take care not only of producing useful

results, but also of disseminating efficiently the information.

Thank you for your attention.
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