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Comparison Engineering Students' Beliefs with Professors' Expectations
about the Cognitive Beliefs and the Motivational Beliefs in Learning Physics
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Pusan National University

ABSTRACT

The study to improve engineering students' performance in studying physics lacked despite of the importance of studying physics
in engineering education. The cognitive belief and the motivational belief in studying physics had a strong effect on studying
physics. The purpose of this study was to seek the educational way through comparing professors' expectations with students' beliefs
about the cognitive belief and the motivational belief in studying physics. The cognitive belief in studying physics was considered
as variables like ‘knowledge’, ‘learning’ and ‘relation’. The motivational belief in studying physics was considered as variables like
‘expectancy’ and ‘value’. It was the ‘expectancy’ that was the most different dimension between professors' expectations and students'
beliefs. It means that students have little confidence in their abilities to study physics, though professors expect their students to
be confident. Professor who teaches physics to engineering students recognize these differences, need to have interest in affective
domains of beliefs to teach. In addition, there is need to teaching and learning strategies that can lead engineering students' beliefs
about ability to perform the task, the purpose, importance, interesting for physics.
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Table 1 Distribution of students' majors

Major Student(person)
Mechanical Engineering 95
Civil Engineering 3
Chemical and Biomolecular Engineering 14
Electronics and Electrical Engineering 9
Naval Architecture and Ocean Engineering 52
Materials Science and Engineering 70
Industrial Engineering 4
Computer Science and Engineering 30
Architectural 1
Nano Science and Nano Technology 5
Nanomaterials Engineering 5
Nanomedical Engineering 26
Nanofusion Engineering 22
Nanomechatronics Engineering 20

TOTAL 356

Table 2 Distribution of students' grades

Grade Student(person)
Ist 282
Znd 36
3rd 27
4th 11
TOTAL 356
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Table 8 Structure of students' cognitive belief and motivational belief in learning physics(Im, Sungmin, 2001)

. . . Number of
Dimension Content Meaning ur.n er o
item
Beliefs about the structure and content of | As a collection of isolated pieces or as a single coherent
Knowledge . 7
physics knowledge system
. . Beliefs about learning physics or activities and | Whether it means receiving information or involves an
Cognitive | Learning . . . . . 8
Beliof work necessary to make sense out of physics | active process of reconstructing one's own understanding
Beliefs about the comnection between physics Whether physics is unrelated to experience outside the
Relation . Py classroom or whether it is useful to think about them 6
and reality
together
. . . . Whether they have self-efficacy in learning physics or
o Expectation | Beliefs about performance in physics tasks Y Y g Py 7
Motivational not
Belief Value Beliefs about the aim and value in learning | Whether they evaluate what they are doing as valuable 8
physics or not
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Table 4 Mean of students' beliefs about learning physics

Mean Dimension Mean

Knowledge 2.42

Cognitive Belief 2.56 Learning 2.57

Relation 2.68

o . Expectation 2.31
Motivational Belief 2.50

Value 2.68
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Table 5 Frequency of students' beliefs about learning physics

. . Frequency(Percent)
Dimension - - — —
Strong Negative Negative Positive Strong Positive
294(12%) 1446(58%) 640(26%) 112(4%)
Knowledge - ’ -
A collection of isolated pieces(70%) The coherent system(30%)
N . , 255(8%) \ 1195(40%) 1283(42%) \ 993(10%)
Cognitive Belief Learning . - ; :
Receiving information(48%) Reconstructing one's understanding(52%)
) 140(7%) ‘ 624(29%) 1149(54%) ‘ 223(10%)
Relation

Unrelated to real world(36%)

Related to real world(64%)

Motivational Belief

Expectation

276(11%) \

1318(53%)

753(30%)

\ 145(6%)

Negative self-efficacy(64%)

Positive self-efficacy(36%)

vl 138(5%) \ 908(32%) 1524(53%) \ 278(10%)
e Useless and uninteresting(37%) Useful and interesting(63%)
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Table 6 Professors' expectations of students' beliefs about
learning physics

Mean Dimension Mean

Knowledge 2.81

Cognitive Belief 2.98 Learning 2.92

Relation 3.20

o ) Expectation 3.02
Motivational Belief 3.21

Value 3.40
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Table 7 Frequency of professors' expectations of students' beliefs about learning physics

) ) Frequency(Percent)
Dimension - - — —
Strong Negative Negative Positive Strong Positive
3(5 %) 18(28 %) 30(48 %) 12(19 %)
Knowledge - ; -
A collection of isolated pieces(33 %) The coherent system(67%)
N . , 46 %) \ 14(19 %) 38(53 %) \ 16(22 %)
Cognitive Belief Learning — - - - —
Receiving information(25 %) Reconstructing one's understanding(75 %)
‘ 000 %) \ 6(11%) 3167 %) \ 1732 %)
Relation
Unrelated to real world(11 %) Related to real world(89 %)
‘ 000 %) \ 5(8 %) 52(83 %) \ 6(9 %)
Expectation - - . N
o ) Negative self-efficacy(8%) Positive self-efficacy(92 %)
Motivational Belief
vl 00 %) \ 000 %) 43(60 %) \ 29(40 %)
alue
Useless and uninteresting(0 %) Useful and interesting(100 %)

Table 8 Comparison students' beliefs with professors' expectations about learning physics

Cognitive Belief Motivational Belief
Knowledge Learning Relation Expectation Value
Students' beliefs 2.42 2.57 2.68 2.31 2.68
Professors' expectations 2.81 2.92 3.20 3.02 3.40
Difference 0.39 0.35 0.52 0.71 0.72
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Value &

Expectation

—#&— Professors' expectations

*, Learning

Relation

Fig, 1 Distribution of students' beliefs and professors'
expectations about learning physics
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