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coding and coding in physics

Why Physics is difficult for students?
Bottlenecks

Towy distant Iroem concrete

Answers of a statistical sample of 500 students from a High 5chool and
University to the question: What are the difficulties that you find in studying
Physics?

Conclusions

IS work is only a short presentation of a very large problem present in the educatior
ysics. When we say Decoding the Disciplines we want to analyze this fundamental
roblem. It is surely not new in the history of culture but now it has an increasingly m
por nt role for exﬁand rn’? of the borders of knowledge and for a complex structure ¢
: that places t essor and the student in a multilayer world where the cu
are mixed with psychological ones. Didactic in the Physics is in this situation, s
ary to analyze new ways to “do” education. This status creates a divergence be
P or and student. We must now find new models in coding and decoding Scie ¥
single model does not exist, rather there are many models of communication based on the
‘same concept of Culture. {
: e have to adapt the education to the context. In Physics the elements that stand out are:
l.nnguage by words;
2] Li age logical structures of discipline;
3} Symbols and Mathematics;
PEmaotional sphere (psychological, social, empathic). "
future of Education in Physics is in being able to find better and better ways of Co
| Decoding the Disciplines, in an active and continuous improvement of this framewi

Often there is confusnon ln

WV 'rhy Physics is difficult to teach’
Bottlenecks

CODING AND DECODING PROCESS

Is there a solution?

* Yes, there is.

* Teachers must

trying to individuate the difficulties that the
student could have, but not forgetting the
fundamental structure of the discipline because
that structure is fundamental for the education
and the formation of a correct scientific thoughts
They have to code again what they want to say,
thinking how to transfer the concept in the best

way, considering above all the students

particular cultural situation, but not only.

’
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DECODING THE DISCIPLINES

Maths for teachers

Paola Supino

Department of Mathematics and Physics, University of Roma Tre

SEVEN STEPS

Decoding the Disciplines Wheel

Assess
student mastery

Looking for bottlenecks

An exploratory questionnaire has been posed to the students, to understand their personal knowledge of basic mathematics,
their feelings and expectations on the subject. A discussion followed. The awareness of the difficulties and in some case of a
personal prejudice and closure towards the Maths has emerged. Moodle platform and email was the environment where the
interaction of the teaching and learning process was visible. Three Types of Bottlenecks:

- procedural obstacles in which students have not mastered the steps that are necessary for successfully completing the tasks
required in a course;

- epistemological bottlenecks in which students fail to understand the basic nature of knowledge construction in a discipline;
- emotional bottlenecks in which students affective reaction to the nature of the discipline or of the subject matter hinders
learning.

Modelling and Praticing

The practice of the mental operations has been based on the axioms of Euclidean geometry, and some theorems, such as
Pythagoras Theorem. In particular:

Making research of materials on web, solving some problems with different strategies, disproving some statement, thinking
about questions and hypothesis, and presenting the work to the rest of the class.

Verbalization among peers has been a central operation, as well as written homework delivered to the teacher by the
Moodle platform.

Motivating students

The increasing awareness of the students of their own abilities, the awereness of the esthetical historical and philosophical
aspects of Mathematics have been the key to motivate students in approaching a hard work.

Conclusion

Introduction

Here is a report about the experience of an attempt to run the Decoding Method in a class of primary school prospective tea-
chers, at The University of Roma Tre.

The entire project lasted during 3 years, hereby we focus on one class of Elementary Mathematics for primary school tea-
chers, annual course for freshmen, of a 5 years' academic degree. By law, lessons are not compulsory. 10 Credits, written
examinations.

Mental Operations

- Focusing attention on the identification of hypothesys and thesis;
- Focusing attention on deductive mathematical process;

- Operation of comparison of mathematical objects;

- Operation of classification of mathematical objects;

- Operation of representation of mathematical objects .

Feedbacks

Feedback questionnaires have been give to the students, brainstorming has been praticated in the classroom in order to va-
luate the process Interactions of the students went from passivity to activity and the final feedback reached satisfactory
level.

Evaluating

Written open questions with a prescribed time. Questions were mainly on processes, only very few computations were
usually asked. Some question could ask to “invent a problem”, or to find the optimal solution to a problem, rather than to
give a numerical output.

Istructor awareness and self-valuation also come in, a renewed interest in teaching is a great by-product!
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