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Obstacles Encountered By Students in Understanding Basic Concepts of
Physics, and New Teaching Approach to Overcome Them

Rafiu A A and Adetona A.A
Department of Physics
Federal university of Technology Minna
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Abstract

Individual teachers of college level physics sometimes develop deep insights into how their
students learn and what elements of classroom instruction are valuable in facilitating the
learming  process. Yot these nsights  rarely  persist  beyond  the individual instructor.
Educational methods seem to cycle from one fad to another, rarely cumulating increasingly
powerful knowledge m the way scientists expect understanding to grow. In this paper |
explore the character of our understanding of the physical world and of teaching about it. The
critical factor 15 usmg “the culture of science™, the set of processes that allow us to build a
community consensus  knowledge base. Elements of the beginning of a base for our
cducanonal knowledge are discussed and examples given from discipline-based physics

cducation rescarch

Introduction
Physics education research shows that students entering introductory physics classes have

naive beliets and preconceptions about the physical world. Research has also shown that
traditional physics mstruction at the introductory level does not do much in the way of
changing these behiefs. The main cause of these preconceptions is that the student has
conceived incorrect mental models to explain his/her experiences about the physical world.

The past two to three decades have seen many attempts at reforming physics education,
especially at the ntroductory college level. These efforts have emphasized the need for more
active participation by students in an mquiry-oriented  setting to  construct their own
knowledee. Many reformed courses have emerged that incorporate insights from physics
educational rescarch and they employ some sort of interactive engagement teaching method
with success. We have used some of these methods in our classes and experienced the fact
that students learn better when they are actively engaged discovering things for themselves.

Some of the exiting developments in physics at the beginning of the 20" century that can be
unbibed into the curriculum that would make the teaching and understanding of physics
better and more nteresting are as follows:

The use of computer simulation and animation can be of greal advantage in teaching topics
such as atomic structures, study of planetary bodies, thermal radiation and quantum physics.

An excursion  into industry by students to see illustrations of application of invention based
on modern physics could arrest the interest of students applications of photoelectric effect in
design counting machines, the use of radiation for scanning and taking pictures of transistor
bused on-energy levels of semi conductors, the use of rays and electronics are few of such
applications that always remain permanent in students memory. '

It 15 appreciated that the advent of clear and more distinct knowledge of physics on topics
such as blackbody radiation, photo electric effect in terms of light quanta, the use of laser s
form of energy of great economical advantage and planks theory has really increased the
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volume of knowledge in the curriculum, less attention is given to the time required by the

student to understand to this volume of knowledge (Baierlein, Ralph, 1995).

Historical Background

Here the development of Physics is x-rayed from 20" century to
physics development are highlighted. —

. nd of the last century, physics considered fully understood szi well clme: oped.

. Only few phenomena and experimental observations defied valid Explifﬂﬂf 1on. i
. Atomic spectral lines: Absorption lines of sun’s spectrum by wmlur-um] "; , B—Idﬂ
Fraunhofer in I817: active research in subsequent years: well-known formula tor Baimer
series of hydrogen's spectral lines by Balmer in 1885.

i Propagation of light: Series of measurements by i
- 1887 (trying to observe motion of light relative to medium of propagation
result.

- Several other discoveries and new phenomena:

» Spectral distribution of blackbody radiation,

»photo-cleciric effect,

# X-TQV.

~natural radioactivity,

. Development of modern physics.

»Planck proposed guantum theory in 1900 N
- Einstein put forward special theory of relativity in 1905

- Einstein explained photo-electric effect in terms of light quanta

~Bohr in 1913 extended quantum theory to describe motion of electrons around the atomic

date. Various stages of

Michelson and Morley during Iﬂlﬂl
) yielded negative

nucleus
~Quantum mechanics developed in 1925-1926 by Schrodinger, Heisenberg and others as

eeneral approach to atomic phenomena

. Advent of quantum mechanics — understanding of many problems and vast amount
of data involving nuclei, atoms, molecules, and matter in the solid state.
. Basic understanding of atomic phenomena — advancement of modern technology.

~Development  of rransistor 1s based on the understanding of energy levels of
semiconductors.

Laser is developed out of the basic paper by Einstein in 1907 on stimulated emission of
radiation from atoms, and a good understanding of the energy levels of molecules.

Present Physics Curriculum at Upper Secondary Level or Pre-University Level

Exciting development in physics not given enough emphasis in present physics curriculum.
This makes it difficult for students to appreciate the subject and see it as abstract. Also.
Moderri physics’ often put at end of text-books as a result of this the teachers are not always
teach the topic before students write their external examinations.

Critical Evaluation of the Present Curriculum

L, Approach too formal.
Too much emphasis paid to logical flow of the content.
.::‘;ugid;:;nts without good analytical mind find approach very dull (Arons. Arnold B
Their concentration casily dissipated.

2. Too much mathematics utilized.

Students tend to view physics as another mat ! '
ity hematics subject.
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v Lmkage of physics o everyday life not well elaborated.
Students do not find physics inh:rcxling at all,

b Studems see no connection between modern technology and physics they have learned in

the sehools tHobson, 1999, They do not share the excitement derived from applying physics

to modern technology

S Observations above are serious laws in present physics curriculum. they are the cause of

current dechine m enrolment in physics.

Propose Change in Physics Curriculum
Alter looking at the shortcomngs ol the present curriculum. the course of change
recommended s as follows:
. ln order to make physics an interesting subject, instead of a dull one, physics
must he IE.III'E'III.' ds t‘lll{‘#l[‘iif;ll :-«-I.Il'rjul:l, and not n the present formal appruuch.
Fxamples from every day hife and mteresting, situations must be incorporated as
an tegeral part ol the content,
. Concepts and principles in- physics must be adequately treated and well
demonstrated with tustrations.
Mathematics used m the teaching of physics must be reduced to a bare minimum.
Fhis as important not o scare away students with imaginative mind but yet having a fully
developed analvtical skill
Connection between physies and modern technology must constantly be stressed. This
s 1o alow the students to share the excitement in the development of modern technology.

. Fhese suggestions appear to be logical steps to take in formulating a solution to
the present problem ol dechning students” enrolment in physics.

. We have to keep momind that students may leave physics alfter their upper
sccondary or pre-university study. Physies taught at such level must be self-
contamed

. Phyvsics at this level s strongly recommended be taught in the empirical-
conceptual way as sugeested i the proceeding section.,

. Physics taught e the empirical-conceptual approach at this level could be very

different from physics that needs 1o be taught in the university, where the
students are more mature and have a good grasp of physics to undergo a more
formal approach. |

. As far as the more logical development of physics concepts and ideas, where
mathematics is extensively utilized. the students can pick up in courses in
theoretical physics.

Conclusion

The important aims of physics teaching at this level are: | _

. [xposing the students to a wide spectrum of interesting things n pi.l};ml:!-‘n .

. Providing them with a good grasp of the concept and principles in physics SO
that these can be casily developed to explain physical phenomena. |

. Training them to appreciate the beauty of physics, its importance 10 society.
and its role in modern technology. '

. Preparing them to be rich in science culture.

¢ more formal approach of physics can be left to the university level, wherf.: the tdf.‘iih
and coneepts in physics are developed fully. The full mathematical treatment in physics,
however, may be done in theoretical physics courses
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