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Abstract

The study aimed at investigating the thinking strategies
used by fourth year physics students at Yarmouk University to
solve physics problems, and their relation with their academic
achievement and conceptual structure in physics.

To achieve these goals, this study answered the following

questions:

1- What are the thinking strategies used by physics students at
Yarmouk University to solve physics problems ?

2- Do strategies used by physics students at Yarmouk
University to solve physics problems differ according to
their academic achievement level (good, poor)?

3- What is the nature of the physics conceptual structure
owned by physics students at Yarmouk university
(organized, disorganized)?

4- Do strategies used by physics students at Yarmouk
University to solve physics problems differ according to the
nature of their physics conceptual structure (organized,
disorganized)?

5-  What is the effect of interaction between the nature of

the conceptual structure and academic achievement level on

the strategies used by physics students at Yarmouk
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6- The participants in this study were (20) volunteers
from the total of (54) fourth year physics students (19 males,
and 35 females) enrolled at the first semester 2004/2005 at
Yarmouk university in Jordan for the Bachelor’s degree in
physics.

The study used several instruments to collect data. The first
instrument was a test in mechanics consisting of (3) physics
problems presented to the participants to solve them while
thinking aloud in order to record their voices on tapes. The
second instrument was an interview carried out with the
participants separately and directly after they had finished the
test in mechanics. In this interview, they were asked to talk
about how they worked out the problems, and what were the
things that directed their thinking , and this interview was also
recorded. The third and final instrument was a conceptual map
which the participants were asked to build in order to discover
the conceptual structure owned by them in physics whether it
IS organized or disorganized depending on two classical
mechanics concepts: conservation of energy and Newton’s
laws.

After data was gathered, it was analyzed, then the
participants’ actions were divided into smaller and more
specific actions and represented in a linear flow chart for each
participant, and for each problem depending on the sequence
of these actions. And finally each flow chart was categorized
into the appropriate problem solving strategy which
represented it.

The results showed that the students used (4) primary
strategies when they solved physics problems, one of them was
an expert type problem solving strategy and the other three
were novice type problem solving strategies, and only (3.3%)
of the students used the expert type problem solving strategy
while the others (96.7%) used the novice type problem solving
strategies.

The results also showed that the students who had good
achievement level used the novice type problem solving
strategies with a percentage of (90.48%), and the expert
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type problem solving strategies with a percentage of (9.52%),
while all of the students who had poor achievement used the
novice type problem solving strategies with a percentage of
(100%).

The results also showed that (40%) of the students had an
organized conceptual structure in physics, while the others
(60%) had a disorganized conceptual structure, and they also
showed that the students who had an organized conceptual
structure in physics used the novice type problem solving
strategies with a percentage of (91.67%), and used the expert
type problem solving strategies with a percentage of (8.33%),
and it also showed that all of the students who had
disorganized conceptual structure used the novice type
problem solving strategies with a percentage of (100%).

The results also showed that ( 66.7% ) of the students who
had good achievement level and organized conceptual
structure used the novice type problem solving strategies , and
(33.3%) of them used the expert type problem solving
strategies.

The study suggested many recommendations: the first was
to teach the problem solving strategies to the physics students
at the university, the second was to have more concern about
investigating the students’ conceptual structure in physics.
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Al

alaiinl g agh o adiaidglac 4 Al da of (Britz, 1993 ) Ji e s
da (N dsma sl () ledana (8 (5355 pre By Al i) ol ghadl) (0 A sana
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Paek, 2002; Heyworth, 1999; Vicich, ) Jdall oLl g sl 48 s
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