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Abstract
The aim of this research is to develop a scale for measuring physics laboratory attitudes. Factor
analytic evidence from a sample (n=503) of university physics students shows the Physics
Laboratory Attitude Scale is a uni-dimensional scale. The amount of total variance explained by one
factor was nearly 59%. Factor loadings of the items ranged from .70 to .91. For convergent validity
the relationships between the physics laboratory attitudes and self-efficacy related to learning and
performance was found as .21. The internal consistency reliability coefficient of the scale, using
Cronbach alpha was .94. Overall findings demonstrated that this scale had high validity and
reliability scores and that it may be used as an efficient instrument in order to assess attitude level

of physics laboratory students.

1. Introduction

Introductory physics is a required course for
many sciences such as engineering, chemistry,
mathematics, and of course, physics.
Furthermore physics, a typical introductory
course for most engineering, science, and
mathematics students, provides a context for
which students can study change in a concrete
setting. Physics education starts in the fourth
grade as science courses, and it continues all
through high school and wuniversity. Also,
physics is taught in many academic programs
such as chemistry, biology, medicine, dentistry,
pharmacology, environmental sciences,
engineering, and architecture as a compulsory

course at university level. However, students

traditionally have difficulty with physics
courses [1]. As a result, many students change
their major after failing physics several times

[2].

Introductory physics requires a laboratory to
accompany the lecture sequence. There are a
variety of improvements [3, 4] designed for
introductory physics laboratories that show
promise for improving student learning.
Laboratory experiences have always been
important components for the reinforcement
and understanding of physics concepts.
Therefore, laboratory application should be
considered more seriously to make learning in
physics lessons reach higher degrees than just
knowledge  and  comprehension  level.
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Laboratory activities [5, 6, 7, 8], have a crucial
role in the science curriculum, and science
educators have proposed that many benefits
accrue from engaging students in science
laboratory activities. In addition, it was
suggested that inquiry-centred laboratories have
the potential to enhance students’ meaningful
learning, conceptual understanding, and their
understanding of the nature of science [9].
According to Hershey [10], laboratory
experiences provide students with the important
experience of meeting “nature as it is, rather
than in idealized form” and [11, 12] and with
the opportunity to develop skills in scientific
investigation and inquiry. Moreover, these
experiences provide support for high-order
learning skills that include observing, planning
an experiment, asking relevant questions,
hypothesizing, and analyzing experimental
results [13, 14].

The learning in the introductory physics
laboratory is related to several variables and
attitude is one of these variables. Attitudes, like
academic achievement, are important outcomes
of science education in secondary school and
university [15]. Researchers [16, 17, 18, 19]
have confirmed that attitudes are linked with
academic achievement. An attitude may be
defined as a predisposition to respond in a
favorable or unfavorable manner with respect to
a given attitude object. The development of
students' positive attitudes regarding science as
a school subject is one of the major
responsibilities of every science teacher [20].

Most of the researches on the attitude have
concluded that student’s attitude is an integral
part of learning and that it should, therefore,
become an essential component of physics
concept learning pedagogy. According to
Schibeci [21], attitudes toward science involve
an attitude object such as “science” or “science
lessons,” “laboratory work” [19]. Efficiency of

learning physics concept depends on students’
attitudes towards physics laboratory. Ensuring
that students develop positive attitudes towards
physics laboratory will enhance students'
abilities to learn physics topics. When tools are
developed for measuring the dimensions of the
factors affecting the learning of concepts in
introductory physics such as attitude, physics
teaching will reach the intended destination.
Thus, the purpose of this study is to develop an
assessment tool in order to be used to measure
the attitudes of college students towards physics
laboratory.

2. Methodology of Research

Participants: In an attempt to obtain a wide
variation in responses, efforts were made to
obtain respondents from six different
universities, Turkey. Participants were 503
university students (273 male, 230 female)
from department of physics who enrolled
physics laboratory course.

Scale Development: The Physics Laboratory
Attitude Scale was designed to measure the
attitudes of students who take physics
laboratory course. A total thirteen items were
written. Respondents were asked to respond to
each item using a 5-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly
agree). The scale items are included in Table
2. Demographic information also was
requested, including gender and department
and university information.

3. Measures

Self-efficacy Related to Learning and
Performance: Self-efficacy was measured by
using the Turkish version of the Self-efficacy
related to learning and performance subscale
of the Motivated Strategies for Learning
Questionnaire  (MSLQ) [22].  Turkish
adaptation of this scale had been done by
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Biiyiikoztirk,  Akgiin, Ozkahveci, and
Demirel [23]. The Self-efficacy subscale
consists of eight items and each item was
rated on a 7-point scale (1= not at all true for
me to 7= very true for me). As a result of
factor analysis in construct validity, it was
found that factor loadings of items were
between .52 to .65. In the reliability study, the
internal consistency alpha coefficient was
calculated .86.

Procedures: Physics laboratory  classes
(ranging in size from 20 to 30 students) were
selected randomly by the on-site data collector
at the six universities. The scale was
administered in a group format to each physics
laboratory courses the first and second
semesters during the 2011-2012 academic
years. Prior to administration of measures, all
participants were told about purposes of the
study and administration typically required 10
to 15 minutes. The person administering the
scale collected and returned the scales to the
researcher. Completion of the questionnaires
was anonymous and there was a guarantee of

confidentiality. The instruments

were administered to the students in groups in

the classrooms. Analysis of the data took place

in two ways: (a) calculating item total
correlation estimates for item analysis to identify
any faulty items, obtaining internal consistency
reliability estimates of the scale scores and b)
testing the construct validity by exploratory
factor analysis and the convergent validity by
estimating the relationship between physics
laboratory attitude and self-efficacy related to
learning and performance subscale of the
motivated strategies for learning questionnaire.

4, Results of Research

Item Analysis and Reliability: The corrected
item-total correlations of the 13 items ranged
from .64 to .76. Estimated Cronbach’s
reliabilities were .94. Table 1 shows means,
standard deviations, and the item total
correlations of the 13 items.

Table 1: Means, standard deviations, and item—total correlations of the draft Physics Laboratory Attitude Scale

Items X SD rjx Items X SD rjx
Ql 4,50 0,80 .64 Q8 4,53 0,79 .76
Q2 4,45 0,82 72 Q9 4,41 0,83 15
Q3 4,53 0,79 72 Q10 4,30 0,92 .76
Q4 3,98 1,00 .65 Q11 4,47 0,85 75
Q5 4,28 0,86 75 Q12 4,30 0,91 .69
Qo6 4,34 0,89 1 Q13 4,42 0,89 73
Q7 4,31 0,90 15
Items Factor loadings
Ql Making experiments in physics class increases my interest to the subject. 0.70
Q2 Learning new information while having physics experiments. 0.77
Q3 Without doing physics experiments the information will not be permanent. 0.77
Q4+ Mal.<i.ng experiment in physics lesson does not affect my performance in a 0.70
positive way. )
Q5 Laboratory experiment teaches how to work with discipline. 0.79
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Table | Q6 Having more physics laboratory will increase my interest. 0.76 2:
Items | Q7 Laboratory works makes me more practical in my daily life. 0.80 and

Q8* Physics experiments do not affect the learning of the physical terms. 0.81

Q9 It is hard to learn physical terms without doing experiment. 0.79

Q10 Physics lessons should have more laboratory work. 0.80

Qll Having laborat'o.ry experiment will contribute to the development of mental 0.79

and manual ability.
QI12 It is more interesting to learn physical terms by doing experiments. 0.74
Q13* | Doing experiments in physics courses reduces my interest in the subject. 0.78

*Negatively keyed items.

principal components un-rotated factor/structure component matrix solution of the Physics Laboratory Attitude Scale

Construct Validity: For construct validity,
exploratory factor analysis was conducted to
validate the underlying structure of the model.
Prior to the conduct of exploratory factor analysis,
Kaiser-Meyer-Olkin (KMO) statistic and Bartlett’s
Test of Sphericity was calculated. The KMO value
(KMO=.952) indicated that the degree of common
variance among the variables was marvelous.

The Bartlett’s test of sphericity indicated a Chi
square 4789.335 with an observed significance
level of p<.001. Based on the results, it was
inferred that the relationship between the variables
was strong and appropriate for factor analysis.
One factor explained 59% of variance. All of the
items had factor structure coefficients exceeding
an absolute value of 0.30.

Convergent Validity: Convergent validity of the
Physics Laboratory Attitude Scale scores was
assessed via correlation with the self-efficacy
related to learning and performance scale. The
Physics Laboratory Attitude Scale correlated
positively with the self-efficacy related to learning
and performance subscale of the motivated
strategies for learning questionnaire (» =.21).

5. Discussion

Physics laboratory is one of the most important

courses for undergraduate students majoring in
applied chemistry, polymer chemistry, material
chemistry, chemical engineering, life science, and
environmental engineering and science. Therefore,
in this study it was developed an assessment tool
in order to be used to measure the attitude level of
college students’ towards physics laboratory.

Based on the principle of measuring physics
laboratory attitude by a global scale, we proposed a
thirteen-item global measure of physics laboratory
attitude. The proposed physics laboratory attitude
scale was examined with a sample of 503
university students. In general, the physics
laboratory attitude scores demonstrated good
internal  reliability, construct validity, and
convergent validity. Specifically, the physics
laboratory attitude correlated moderately with self-
efficacy related to learning and performance. As a
result, it can be said that this scale had high
validity and reliability scores. Therefore, the
physics laboratory attitude scale could serve as a
useful tool for  engineering, chemistry,
mathematics, and of course, physics fields to
collect information about the physics laboratory
attitude levels of students. However, further
studies that will use the physics laboratory attitude
scale are important for its measurement force.
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