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Abstract

This measurement study reports on the results of statistical analyses of
scores generated by the Kambara (1982, 1987) Locus of Control Scale
(K-LoCS). The scale has two versions: the short form, K-LoC18 (18 items,
1982) and the long form, K-LoC43 (43 items, 1987). A data set (N=1125)
was collected from Japanese high school students, and four models were
tested a priori; two were the originally hypothesized models for the short
and long forms, and two were based on EFA derived models present in the
literature. The purpose of this study was to evaluate the plausibility of
these models for an instrument which has been widely used in the Japanese
research context; thus far in the absence of such a priori testing. The
background rationale for this is also that measuring locus of control might
serve as a viable proxy for measuring learner autonomy, given that the two
are notionally related. The results of this study indicated that all models
represented unsatisfactory fit to the dimensionality of the data. This has
implications for past and future research, which relies upon structurally
valid measurement, and also has implications for the practitioner.

Keywords: Locus of Control, Learner Autonomy, EFL, Second Language
Acquisition

1.0 Introduction

This psychometric study is part of a larger effort, using both quantitative
and qualitative means, towards providing an alternative approach to the
measurement of learner autonomy. Previous attempts (Horai, 2013b) at
direct measurement of learner autonomy have not yielded satisfactory
results, thus prompting the author to pursue an alternative approach
involving the use of constructs which are notionally related to learner
autonomy such as locus of control, self-efficacy and personal
responsibility; with this study focusing on locus of control. A similar
approach has been taken by Tournat (2014; p. 217) who had some success
examining the psychometrics of an adapted version of the Causal
Dimension II Scale which uses constructs from attribution theory.
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2. 0 Literature Review

Learner autonomy has attracted increasing interest in the field of applied
linguistics over the last few decades (e.g. Holec, 1981; Little, 1991; Little
& Dam, 1998; Oxford, 2003). According to Palfreyman (2003, p. 1) an
early use of the word occurs in 1981, by Holec, who described it as “the
ability to take charge of one’s own learning.” In the context of language
education, it is also sometimes referred to as learner independence, as the
learner’s ability to be responsible for his or her learning, or self-direction.
Oxford (2003, p. 75) notes that the theoretical framework for learner
autonomy is “far from coherent” and is “beset by conflicting ideologies,
roiling inconsistencies, and fragmentary theories.”

A model of learner autonomy recently advanced by Tassinari (2012)
characterized learner autonomy as comprising three dynamic dimensions:
(a) the action dimension, (b) the cognitive and metacognitive dimension,
and (c) the affective and motivational dimension. The action dimension
refers to activities such as planning, material and method choice,
completion of tasks, monitoring, evaluating, cooperating and management
of learning. The cognitive and metacognitive dimension refers to the
structuring of knowledge. Finally, the affective and motivational dimension
refers to feelings and self-motivation. All three of these dimensions include
a social dimension integrated into them. Tassinari points out that the
distinctions between the dimensions are merely theoretical and that the
various aspects are closely interrelated and thus can have an influence on
each other.

Oxford (2003), somewhat earlier, attempted to develop a more
systematic and comprehensive theoretical model in which autonomy can
be viewed through technical, psychological, sociological, and political-
critical prisms. Each of these prisms are further divided into the four
themes of context, agency, motivation, and learning strategies. In the
technical view of autonomy the focus is on the physical situation, such as
the varieties of independent learning that can be afforded by self-access
centers. In the psychological view the focus is on a combination of
attitudes, abilities, strategies and styles. From the sociocultural view, the
emphasis is shifted to a Vygotskian developmental attainment of autonomy
which is mediated through social interaction, or through participation in
communities of practice. Finally, in the political-critical view, the focus is
on ideologies, access and power structures (Oxford, 2003).

In terms of the four themes that these viewpoints are further subdivided
into, context of autonomy refers to looking at the entire situation,
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background, and environment of second language learning; agency refers
to the capacity to act intentionally; motivation is that which provides the
impetus or goals to the agent; and strategies are the plans which lead the
agent towards the goals. In the study reported here, the author is focused
on the psychological perspective of autonomy, in the context of EFL in
Japanese secondary education. This context has a history of promoting
high extrinsic motivation due to English education in Japan being primarily
focused on examination results, creating a large population of students
who could be said to be gaining little more than knowledge about English
(e.g. grammar rules) rather than acquiring practical skills in the use of the
language (e.g. possessing fluency or listening ability). The second theme,
agency, as seen from the psychological view, can be understood as a
characteristic of the individual, as well as the starting point of autonomy
(Horai, 2013b). The third theme of motivation, while being viewed as a
relatively stable characteristic, does include one changeable aspect in that
self-efficacy can be modified through strategy instruction.

According to Oxford (2003), psychological research indicates
autonomous learners as having high a high degree of self-efficacy
(representing agency), positive attitudes, a need for achievement, a desire
to seek meaning and lastly motivation; both extrinsic and intrinsic. Ryan
and Deci (2000) note that although, traditionally, intrinsic motivation has
been seen as resulting in higher quality learning, with extrinsic motivation
being viewed as a more impoverished form of motivation, their Self-
Determination Theory proposes that there are some forms of extrinsic
motivation which represent active and agentic states. Oxford also points
out that motivation to direct one’s own learning can be related to learning
styles, which in turn can be associated with a particular cultural context,
for example with some cultures having learners who prefer to have an
authority figure guiding them.

Smith (2003) echoes this sentiment, noting the critiques of inappropriate
transfer of Western approaches, while at the same time lamenting the lack
of discussion of appropriate teaching methodologies due to avoidance of
making a priori generalizations. He argues for a different view wherein
autonomy is seen as being possessed by learners in varying degrees
ranging from weak to strong, thus requiring different approaches and
goals. While this appears reasonable, it could also be criticized for being
obvious due to the inherent nature of most psychological constructs
representing dispositions of degree. It becomes apparent from this wide
variety of perspectives that learner autonomy is a widely contested
theoretical concept with no small amount of ambiguity in its various
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definitions. Smith (2003) conducted long-term action research involving
case study of an implementation of the strong version of autonomy in the
Japanese university context, and the success of this implementation led
him to suggest that looking at regional or national characteristics is not a
fruitful endeavor; noting that other factors such as institutional constraints,
previous learning experiences and the degree of control offered to students
were more fertile areas in which to search for explanations about
appropriate pedagogies for autonomy.

Although Japan’s economy is highly dependent on international trade,
the Japanese people are often perceived as being poor at English
communication; and indeed, this is often a self-perception as well.
Recently, and against the background of this perception and self-
perception, the importance of learner autonomy in the Japanese context
has been emphasized in policies published by the Japanese Ministry of
Education, Culture, Sports, Science and Technology (MEXT). This
emphasis represents part of an effort to improve communicative
competence, which includes the goal of “fostering of autonomy toward
lifelong learning” (MEXT, 2003). Autonomy is seen as a necessary trait to
help Japanese people become more adaptive in an international linguistic
environment.

In spite of this importance, there has been little solid empirical research
clearly showing the predictive power of learner autonomy on learning
outcomes. In order to address this issue, Horai (2013a; 2013b) attempted
to adapt three different autonomy instruments into the Japanese context in
order to establish a psychometric foundation so that research can proceed
with demonstrating the predictive power, or lack thereof, of learner
autonomy on learning outcomes. Establishing such a psychometric
foundation is a necessary first step to the pursuant questions concerning
the predictive power of the independent variable (autonomy) on the
dependent variable (learning outcome), due to the fact that lacking a secure
measurement foundation any findings related to the pursuant questions are
threatened by charges of invalid measurement. Horai found that with
respect to each of the instruments she evaluated, the CFA results showed
that the models hypothesized by the authors (as well as other models
posited in other literature via post hoc EFAs) were not satisfactory and did
not fit the dimensionality of the data produced by the instruments. Overall,
this amplifies the deficit with regard to measuring the construct of
autonomy — a construct that has generated volumes of discussion and
debate but which conspicuously has not been properly measured to date.

Given this persistent failure with respect to a direct approach to
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measuring autonomy, the author proposes an alternative solution to the
measurement problem, along similar lines to Tournat (2014), through the
investigation of instruments designed to measure constructs which are
notionally or theoretically related to learner autonomy. The constructs
under consideration include: (a) locus of control (LoC), (b) self-efficacy,
and (c) personal responsibility. Tournat also followed this approach of
exploring proxy constructs for autonomy, but focused singularly on
attribution theory (four instruments in a series of studies). Exploring this
research rationale, chosen from among the three constructs mentioned
above, this study focuses on the first construct, locus of control, and
investigates an instrument which has been widely used in the Japanese
secondary educational context, including recently in studies on English
achievement. The author of the instrument, Kambara (1987) also confirmed
(Personal Communication, May 2014) that the instrument would easily be
adaptable to the tertiary context as well, although such adaptation is the
subject of later research, and is not reported in this study.

Locus of control (LoC) is a psychological construct that originated from
Rotter, having its roots in his Social Learning Theory (1954). He later
developed the first LoC scale in 1966 (Rotter, 1966). Locus is the Latin
term meaning place, and a person's locus of control can be described as
being placed on a continuum ranging from external to internal. LoC refers
to the extent to which someone believes they are in control of their lives,
and was conceived of as having the sub-dimensions of internal locus of
control (belief that one is in control of outcomes in one’s own life) and
external locus of control (belief that outcomes in one’s life are externally-
controlled). In the case of external locus of control, there are two further
sub-dimensions: (a) random events or fate as the external source of control,
and (b) powerful others as the external source of control. LoC, according
to Neill (2006), 1s also conceptualized as referring to a unidimensional
continuum, ranging from external (E) to internal (I).

Students in EFL curriculums scoring higher on the internal side of LoC
have been shown to be better able to take control of their own learning
which 1s a key component of learner autonomy (Ghonsooly, 2010). Though
having a high degree of internal locus of control is generally seen as being
desirable, there are cases where it can be too much of a good thing, such as
when being overly internal can have the adverse consequences of a
tendency to excessively blame oneself for failure or to become neurotic.
Likewise, although external orientation is usually seen as too passive and
fatalistic for high levels of success, highly external students can sometimes
benefit from having a happy-go-lucky, easygoing attitude towards life.
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Rotter (1975, 1990) emphasized that locus of control is not a binary
typology, but rather represents points on a continuum; i.e. it is not an
either/or proposition. Although locus of control is a generalized
expectancy, and predicts behavior across situations, there may be domain
specific situations in which people switch from behaving like externals to
behaving like internals, such as domains in which the person has notable
skills and experience, or a lack thereof. Some of the domains in which
LoC scales are used include: (a) health, i.e. to predict patient outcomes
through protocol compliance, (b) business, i.e. for employee evaluations,
(c) education, i.e. for student and teacher evaluations, and (d) psychology,
i.e. for the psychiatric evaluation of prisoners, parents, and children.

The LoC theory is one a number of theories, including attribution theory
(e.g. Heider, 1958; Kelley, 1967; McLeod, 2010), self-efficacy theory
(Bandura, 1977), and self-determination theory (Deci & Ryan, 1985),
which are notionally related to the construct of learner autonomy
(Duttweiler, 1984). Deci and Ryan (1987), in particular, have linked self-
determined behaviors with other autonomy-supportive behaviors which are
associated with increased intrinsic motivation, interest, and learning.

In the Japanese literature, the most prominent LoC scale that has
emerged was a scale created by Kambara (1982, 1987). This scale was
developed for investigating the LoC levels of students in the Japanese high
school context. It was originally an 18-item questionnaire that was later
expanded to 43 items in order to more specifically measure LoC in the
context of secondary education. It is this expanded version, the Kambara
43-Item LoC Scale (K-LoC43) (see Appendix), which has been
predominantly used for the last 30 years in Japan; with studies using it
appearing in a wide variety of domains, ranging from developmental
psychology (e.g. Kanda, 2006), educational studies (e.g. Hosaka, 2007;
Kambara, 1987), to studies about employee psychological distress (e.g.
Fushimi, 2011). The significant presence of this instrument in the literature
made it a good candidate for investigation. None of the studies above have
reported results for a CFA on the scores generated by the instrument, and
only EFA results have been reported. This is important because EFA is a
post hoc form of analysis and cannot confirm a hypothesized measurement
model for the instrument a priori. Notably, the reported EFAs all produced
three factors rather than the expected two which, consistent with theory,
would be External (E-LoC) and Internal (I-LoC); a result which would
seem to indicate a problem with the scale, though this has not been directly
addressed in the literature.

The study analyzes four models for Kambara's instrument. The first two
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models are informed by Kambara's a priori conception for the LoC in the
case of both the original 18-item instrument (Short Form; Kambara, 1982),
Model A, and the 43-item instrument (Long Form; Kambara, 1987), Model
B. Both of these models comprise two factors labeled E-LoC and I-LoC,
consistent with theory and conception. Model A has 9 items for E-LoC and
9 items for I-LoC. Model B has 22 items for E-LoC and 21 items for
I-LoC. The next two models are informed by EFAs conducted by Kambara
(Long Form; 1987), Model C, and Hosaka (Long Form; 2007), Model D.
Model C has 43 items and comprises three factors derived by Kambara in
an EFA: Factor 1, Factor 2 and Factor 3 (these factors were not
interpretively labeled in the Kambara [1987] study). Factor 1 has 18 items,
Factor 2 has 15 items and Factor 3 has 10 items. Model D has 13 items and
also comprises three factors obtained from an EFA conducted by Hosaka.
Hosaka labeled Factor 1 as Effort (5 items), Factor 2 as Contingency (4
items) and Factor 3 as Environment (4 items). Models C and D are notable
in that they are no longer aligned with the original theory where only two
factors are hypothesized, namely, E-LoC and I-LoC. Furthermore, Model
D represents a significant abbreviation of the Long Form to only 13 items
which is actually even shorter than the original Short Form.

3.0 Methodology

The methodology is reported in terms of the instrument under study, the
participants and data collection procedure, and the analytical procedure.

3.1 Instrument

The Kambara Locus of Control Scale (Long Form or KLLoC-43) comprises
43 statements (see Appendix) for which students answer on a 4-point
Likert scale which ranges from strongly disagree to strongly agree. The
scale was originally created in Japanese by Professor Kambara, a native-
speaker of Japanese, and thus there was no need to alter the language of
the original scale. As the scale was originally created for Japanese high
school students it was decided to collect the sample from this population.
The Short Form comprises the first 18 items from the Long Form.

3.2 Participants and Procedure

There were 1223 total participants in this study with 98 responses removed
for having missing data. This data was missing at random and therefore
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removing these cases did not systematically affect the sample. This process
left 1125 usable responses (N=1125). The participants were Japanese high
school students of both sexes with 57% male and 43% female respondents.
The percentage of responses according to high school grade was 56% for
first year, 10% for second year and 34% for third year, with a mean age of
16.44 years. The data was collected from two private high schools and one
public high school. Participation was voluntary and had no effect on the
students' grades. The consent form was printed at the top of each
questionnaire which clearly stated in Japanese that those who did not wish
to consent could freely do so by merely not completing the questionnaire.
Permission to administer the questionnaires was given by each of the high
school's principals and the questionnaires were anonymous. The time
required for administration was approximately 15 minutes.

3.3 Analytical Procedure

The data collected from the students was stored in a Microsoft Office
Access 2007 database. Descriptive statistics and reliability estimates
(Cronbach's alphas) were calculated using the IBM/Statistical package for
the Social Sciences (SPSS) software Version 16.0. The CFA was performed
using AMOS 18.00. The data was first considered from the point of view
of descriptive statistics focusing on univariate normality (i.e. skew and
kurtosis). Following this, reliability estimates were calculated before
performing a CFA of the hypothesized model in each case (i.e. for all the
models: Model A, Model B, Model C, and Model D).

The method for evaluating skew and kurtosis was to calculate the critical
ratio by dividing the value for skew and value for kurtosis by the respective
standard error in the case of each of the 43 items. In order to evaluate the
skew and kurtosis, the author stipulated, in advance, a minimum evaluation
criterion of 3.0, as well as a stricter criterion of 2.0 to identify meritorious
results.

With respect to Cronbach’s alpha, the confidence intervals (95%) were
also calculated in accordance with the recommendations of Fan and
Thompson (2001), with the cut off threshold set at .70 based on Nunnally
and Bernstein's (1994) criterion. It is important to note however that these
estimates are not as important as the results for the CFA which is more
powerful than alpha as a diagnostic for valid measurement. CFA is
particularly important in terms of demonstrating the unidimensionality
(Gerbing & Anderson, 1988) of the sub-scales for the instrument, in the
case of each model.
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4.0 Results

Results are initially reported for the descriptive statistics for scores
generated by the K-LoC43, and in terms of each item making up the scale.
Following this, the results for Cronbach’s alpha and the CFAs are reported
by Model (i.e. for Model A, Model B, Model C and Model D).

4.1 Descriptive Statistics

Table 1 indicates the means and standard deviations for each item, as well
as the value for skew and kurtosis in each case, with the associated
standard errors. These were used to calculate the critical ratio for skew and
kurtosis for each item, which can be inspected in Table 2.

Table 1
Item Means, Standard Deviations (SD), Skew and Kurtosis for Scores
Derived on Items Comprising the K-LoC43 (N=1125)

Test Skew Kurtosis
Items M SD Statistic SE Statistic SE
Item 01 2.23 0.896 0.16 0.073 -0.835 0.146
Item 02 3.09 0.909 -0.804 0.073 -0.145 0.146

Item 03 24 0.906 0.023 0.073 -0.81 0.146
Item 04 2.94 0.817 -0.417 0.073 -0.357 0.146
Item 05 2.3 0.929 0.24 0.073 -0.797 0.146
Item 06 2.24 0.947 0.261 0.073 -0.872 0.146
Item 07 2.7 0.876 -0.327 0.073 -0.54 0.146

Item 08 2.34 0.965 0.22 0.073 -0.909 0.146
Item 09 242 1.029 0.112 0.073 -1.127 0.146
Item 10 3.34 0.79 -1.176 0.073 1.024 0.146
Item 11 2.52 0.945 -0.095 0.073 -0.897 0.146
Item 12 2.59 0.833 0.024 0.073 -0.601 0.146
Item 13 3.05 0.872 -0.703 0.073 -0.15 0.146
Item 14 2.17 0.937 0.403 0.073 -0.72 0.146
Item 15 2.58 0.856 -0.088 0.073 -0.623 0.146
Item 16 2.28 0.804 0.434 0.073 -0.164 0.146
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Item 17 2.5 1.037 -0.018 0.073 -1.161 0.146
Item 18 1.94 0.838 0.695 0.073 -0.009 0.146
Item 19 2.97 0.826 -0.566 0.073 -0.112 0.146
Item 20 2.53 0.927 -0.085 0.073 -0.843 0.146
Item 21 2.84 0.963 -0.445 0.073 -0.752 0.146
Item 22 2.92 0.881 -0.533 0.073 -0.374 0.146
Item 23 2.73 0.929 -0.208 0.073 -0.843 0.146
Item 24 2.96 0.853 -0.593 0.073 -0.168 0.146
Item 25 2.8 0.909 -0.239 0.073 -0.815 0.146
Item 26 1.85 0.834 0.85 0.073 0.257 0.146
Item 27 2.26 0.898 0.252 0.073 -0.704 0.146
Item 28 2.46 0.832 -0.035 0.073 -0.571 0.146
Item 29 2.59 0.938 -0.108 0.073 -0.872 0.146
Item 30 2.7 0.782 -0.06 0.073 -0.477 0.146
Item 31 2.32 0.931 0.13 0.073 -0.88 0.146
Item 32 2.99 0.859 -0.567 0.073 -0.305 0.146
Item 33 2.19 0.953 0.377 0.073 -0.791 0.146
Item 34 2.86 0.893 -0.444 0.073 -0.526 0.146

Item 35 2.79 0.858 -0.31 0.073 -0.534 0.146
Item 36 2.01 0.861 0.618 0.073 -0.194 0.146
Item 37 2.57 0.871 -0.12 0.073 -0.657 0.146
Item 38 342 0.79 -1.383 0.073 1.444 0.146
Item 39 3.3 0.814 -1.112 0.073 0.769 0.146
Item 40 2.33 0.77 0.36 0.073 -0.148 0.146

Item 41 2.75 0.963 -0.263 0.073 -0.913 0.146
Item 42 2.98 0.895 -0.615 0.073 -0.345 0.146
Item 43 2.81 0.834 -0.346 0.073 -0.402 0.146

As noted above, Table 2 indicates the results for skew and kurtosis for each
item. The asterisks indicate whether the absolute value of the critical ratio
fails to meet the more relaxed (3.0, two asterisks) or the stricter (2.0, one
asterisk) criterion; and thus the sign for the critical ratio in the case of each
item is not important.
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Table 2
Calculated Values for Critical Ratio for Skew and Kurtosis
Calculated Values Calculated Values
- Test Items :
Test Items Skewness  Kurtosis Skewness  Kurtosis
Item 01 *2.19 **_573 Item 23 *.2.843 *%_.5.785
Item 02 *%.10.995 -1.025 Item 24 **_ 8113 -1.184

Item 03 0.309 **.5.561 Item 25 *%.3.264 *#.5.591
Item 04 *%.5.706 *-2.47 Item 26 *%11.624 1.712
Item 05 *43.283 *#.5.471 Item 27 *%3.449 **-4.835

Item 06 *%3.569 *#.5.982 Item 28 -0.477 *%-3.926
Item 07 **-4.465 3718 Item 29 -1.474 *#.5.978
Item 08 *%3.009 *%.6.233 Item 30 -0.825 *%.3.286
Item 09 1.527 wETTT Item 31 1.78 *%-6.036
Item 10  **-16.077 *%6.944 Item 32 *ETTST *-2.113
Item 11 -1.299 **.6.147 Item 33 5,157 #5427
Item 12 0.329 4132 Item 34 *%-6.069 *#-3.62
Item 13 *%.9.612 -1.06 Item 35 *#-4.235 *%.3.679
Item 14 *#5.516 *%.4.942 Item 36 *48.456 -1.362

Item 15 -1.202 *k-4.282 Item 37 -1.643 **.4.516
Item 16 *%5.935 -1.156 Item 38  **-18.918 *%9.807
Item 17 -0.245 *#-7.948 Item 39  **-15.212 *%5.202
Item 18 *%9.506 -0.099 Item 40 *£4.917 -1.042

Item 19 7746 -0.803 Item 41 -3.6 *%.6.263
Item 20 -1.167 *%.5.782 Item 42 *#-8.408 *.2.39

Item 21 **.6.08 **.5.164 Item 43 *k_4 727 *.2.774
Item 22 *%_7 293 *.2.587
Note. *Test item is skewed at a threshold of 2.0. ** Test item is skewed at a threshold of 3.0.

As can be seen in Table 2 above, with respect to skew, 13 items (30.2%)
fell below the 2.0 threshold, with 2 items (4.6%) meeting the 3.0 threshold
and the remaining 28 (65.1%) items failing to meet the 3.0 threshold. The
calculated values for kurtosis are 9 items (20.9%) meeting the 2.0
threshold, 5 items (11.6%) meeting the 3.0 threshold and the remaining 29
items (67.4%) failing to meet the 3.0 threshold. It should be noted, that this
scale is very coarse for this kind of analysis, having only four points of
discrimination, and the results should be critically understood in those
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terms.
4.2 Results by Model

The models reported below were all tested using the same analytical
procedure. A combination of the chi-square and a range of model fit
indexes were used; with these indexes, and their associated criteria or
cutoffs, being offered by Hu and Bentler (1999). The chi-square has the
problem of over-rejecting models and that is why the other indexes are also
used.

4.2.1 Model A

Model A is derived from the original conception for the short form of the
instrument (K-LoC18). The short form, (Kambara, 1982) includes the first
18 items from the long form. Items 19 through 43 were added to the
instrument later to create the K-LoC43 (Kambara, 1987). The original
conception for the instrument was that there were two constructs, namely,
I-LoC and E-LoC, and different items were hypothesized to measure each
of these two constructs as indicated in the 1982 article. The items
measuring [-LoC included Items 2, 3, 4 10, 11, 12, 13, 14, and 17, and the
items measuring E-LoC included Items 1, 5, 6, 7, 8, 9, 15, 16, and 18.
Multivariate non-normality was assessed using Mardia’s coefficient
(41.19), and was found to be high. In terms of Cronbach’s alpha, the
results were as follows (95% confidence intervals in brackets): I-LoC, .74
(.72-.76) and E-LoC, .69 (.66-.72).

These items were tested using CFA in a two-factor correlated model.
The model had 171 distinct sample moments, 37 distinct parameters to be
estimated, and therefore 134 degrees of freedom. This met the criterion of
overidentification. The chi-square value was 967.20 with an associated
probability level of < .01. Thus, according to the chi-square test statistic
the model should be rejected. The results for the model indexes were as
follows (with the cutoffs provided by Hu and Bentler [1999] next to each
result in parentheses): TLI, .71 (>.95); CFI .75 (>.95); RMSEA .07 (<.06);
and SRMSR .07 (<.08). These results, overall, indicate that there is
insufficient fit of the data to the model, and therefore the model has to be
rejected.

4.2.2 Model B
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Model B is the long form of the instrument (K-LoC43), Kambara (1987),
includes 43 items and is the version predominantly used in the Japanese
context. The first 18 items are identical to the short form analyzed in
Model A. The expanded form, or long form with its 43 items, has a total of
21 items to measure [-LoC and 22 items to measure E-LoC. The items
measuring [-LoC included Items 2, 3, 4 10, 11, 12, 13, 14, 17, 19, 21, 23,
24, 29, 30, 34, 35, 38, 39, 40, and 42, and the items measuring E-LoC
included Items 1, 5, 6,7, 8, 9, 15, 16, 18, 20, 22, 25, 26, 27, 28, 31, 32, 33,
36, 37, 41 and 43. Multivariate non-normality was assessed using Mardia’s
coefficient (118.52), and was found to be high. In terms of Cronbach’s
alpha, the results were as follows (95% confidence intervals in brackets):
I-LoC, .83 (.82-.85) and E-LoC, .77 (.75-.79).

These items were tested using CFA in a two-factor correlated model.
The model had 946 distinct sample moments, 87 distinct parameters to be
estimated, and therefore 859 degrees of freedom. This met the criterion of
overidentification. The chi-square value was 4344.26 with an associated
probability level of < .01. Thus, according to the chi-square test statistic
the model should be rejected. The results for the model indexes were as
follows (with the cutoffs provided by Hu and Bentler [1999] next to each
result in parentheses): TLI, .60 (>.95); CFI .62 (>.95); RMSEA .06 (<.06);
and SRMSR .07 (<.08). These results, overall, indicate that there is
insufficient fit of the data to the model, and therefore the model has to be
rejected.

4.2.3 Model C

Model C is derived from Kambara's (1987) EFA, using data collected with
the K-LoC43, which produced 3 factors: Factor 1, Factor 2 and Factor 3.
Factor 1 has 18 items, Factor 2 has 15 items and Factor 3 has 10 items.
The items measuring Factor 1 included Items 2, 3, 8, 10, 11, 13, 17, 18,
19, 21, 23, 24, 29, 33, 34, 38, 39, and 42. The items measuring Factor 2
included Items 1, 5, 6, 7, 9, 15, 16, 20, 22, 25, 26, 27, 31, 36 and 41. The
items measuring Factor 3 included Items 4, 12, 14, 28, 30, 32, 35, 37, 40
and 43. Multivariate non-normality was assessed using Mardia’s coefficient
(118.52), and was found to be high. In terms of Cronbach’s alpha, the
results were as follows (95% confidence intervals in brackets): Factor 1,
.73 (.70-.75); Factor 2, .73 (.70-.75); and Factor 3, .35 (.29-.41).

These items were tested using CFA in a three-factor correlated model.
The model had 946 distinct sample moments, 89 distinct parameters to be
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estimated, and therefore 857degrees of freedom. This met the criterion of
overidentification. The chi-square value was 4425.00 with an associated
probability level of < .01. Thus, according to the chi-square test statistic
the model should be rejected. The results for the model indexes were as
follows (with the cutoffs provided by Hu and Bentler [1999] next to each
result in parentheses): TLI, .59 (>.95); CFI .61 (>.95); RMSEA .06 (<.06);
and SRMSR .08 (<.08). These results, overall, indicate that there is
insufficient fit of the data to the model, and therefore the model has to be
rejected.

4.2.4 Model D

Model D is derived from Hosaka's (2007) EFA, using data collected with
the K-LoC43, and is comprised of 3 factors and 13 items. Factor 1 (LoC 1,
Effort), Factor 2 (LoC 2, Contingency) and Factor 3 (LoC 3, Environment)
were the labels given to the three factors. Effort has 5 items, Contingency
has 4 items, and Environment has 4 items. The items measuring Effort
included Items 2, 3, 11, 17 and 21. The items measuring Contingency
included Items 1, 9, 26 and 38. The items measuring Environment included
Items 7, 20, 27 and 41. Multivariate non-normality was assessed using
Mardia’s coefficient (26.54), and was found to be high. In terms of
Cronbach’s alpha, the results were as follows (95% confidence intervals in
brackets): Effort, .67 (.63-.70); Contingency, .22 (.14-.29); and
Environment, .47 (.41-.51).

These items were tested using CFA in a three-factor correlated model.
The model had 91 distinct sample moments, 29 distinct parameters to be
estimated, and therefore 62 degrees of freedom. This met the criterion of
overidentification. The chi-square value was 468 with an associated
probability level of < .01. Thus, according to the chi-square test statistic
the model should be rejected. The results for the model indexes were as
follows (with the cutoffs provided by Hu and Bentler [1999] next to each
result in parentheses): TLI, .72 (>.95); CFI .78 (>.95); RMSEA .08 (<.06);
and SRMSR .07 (<.08). These results, overall, indicate that there is
insufficient fit of the data to the model, and therefore the model has to be
rejected.

4.3 Summary of Reliability Estimates

In order to provide a clearer view of the reliability estimates, they have
been summarized below in Table 3. It is important to keep in mind that the



Examining the Kambara Locus of Control Scale 61

first two models (A and B) are conceptions informed by a priori theory for
the structure of the LoC construct, whereas the final two models (C and D)
are from post hoc EFAs which deviate from the normal two-construct
model. Thus, even though Models C and D are being tested for reliability,
were they to have been shown to have higher reliability, it would still be a
question as to what these models are trying to achieve, as they are already
no longer in conformance with the instruments original conception.

Table 3
Reliability Estimates according to Model and Construct

95% Confidence

No. of Lower Upper

Model Items Construct Cronbach's « Limit Limit
A 9 I-LoC 0.74 0.72 0.76
A 9 E-LoC 0.69 0.66 0.72
B 21 I-LoC 0.83 0.82 0.85
B 22 E-LoC 0.77 0.75 0.79
C 13 Factor 1 0.73 0.7 0.75
C 15 Factor 2 0.73 0.7 0.75
C 10 Factor 3 0.35 0.29 0.41
D 5 Effort 0.67 0.63 0.7
D 4 Contingency 0.22 0.14 0.29
D 4 Environment 0.47 0.41 0.51

By inspection of this table, it becomes apparent that models with higher
numbers of items tend to have higher alphas as well. Also, with the EFA
derived models (C and D) the factors extracted earlier in the process tend
to have higher alphas than factors extracted later.

5.0 Discussion

The purpose of this study was to investigate, the K-LoC43, a widely used
instrument for assessing LoC in the Japanese secondary education context,
in addition to addressing the abbreviated form of the instrument, the
K-LoC18. A first crucial step towards the aim of verifying whether the
instrument is actually measuring what it purports to measure was taken,
and a CFA conducted a priori, via a new set of data, can determine whether
the dimensionality of the data produced by the instrument fits with models
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hypothesized either by the instrument's author under its initial conception
or with subsequent models which have emerged through a posteriori EFA
analyses. If Kambara's instrument is able to yield structurally valid results
then it would be a valuable tool for indirectly measuring learner autonomy,
and it would also provide confirmation of the measurement assumptions
underpinning significant previous research in the literature. Based on the
results of this study, however, all four of the models tested were shown not
to produce structurally valid scores.

Descriptive statistics revealed that the data was non-normal for a
number of the items. As was seen in Table 2 above, the majority (65.1%
for skewness and 67.4% for kurtosis) of items failed to meet even the less
stringent threshold of 3.0, which is problematic. It is recognized, however,
that the four-point scale is very coarse for this kind of analysis. It is also
recognized that this is problematic for the normal theory analyses
conducted in this study via Cronbach’s alpha and CFA; although in
practice there is significant precedent for relaxation of these assumptions,
and of course the EFAs conducted to date have occurred under similar
departures from these assumptions. In this regard, changes in the Likert
scale from four response points to five or six response points in potential
revisions of the instrument would allow for the scale to more closely
approximate a continuous scale. This would also allow for non-normal
items to be removed or modified with greater precision. Changing the
Likert scale to a five-point scale was also an outcome in a focus group
study (Rupp, in press) of university students analyzing the K-Loc43
instrument. This qualitative research was being conducted in an effort to
adapt the instrument to the tertiary level and also to improve it.

As can be seen in Table 3 above, Cronbach's alpha is above the
interpretive threshold of .70 for: Model A, I-LoC; Model B I-Loc and
E-LoC; Model C, Factors 1 and Factor 2. It is noteworthy that the two
EFA-based, three-factor models, i.e. Model C and Model D, produced
results that fell far below the threshold for some of the constructs, which
arguably should not be surprising given that the original conception of the
instrument only has two constructs, which should express themselves as
two unidimensional factors. However, it has been demonstrated that alpha
can have a favorable bias when there are a large number of items on a scale
(Cortina, 1993; Green, Lissitz, & Muliak, 1977). This can be seen in the
upward trend of alpha values when moving from Model A to Model B,
which involves a twofold increase in the number of items per construct.
Conversely, we also see that in Model D, which has a drastically reduced
number of items, that alpha is also seen to be generally lower. Thus, given
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the shortcomings of this measure of reliability, we are better served by
looking at the CFA results to analyze the dimensionality of the data.

When interpreting the CFA results for all the models, it is important
to note that the chi-square result was unsatisfactory in all cases. In the case
of CFA, if you get a significant result, it means that the model in question
is significantly different from the dimensionality of the data, and thus it
does not fit, which may seem counterintuitive to non-CFA statistical
interpretation. That being the case, there is another problem with the chi-
square (Hu & Bentler, 1999) which is that it has a tendency to over-reject
models. So there could be cases where the difference between the model
and the dimensionality of the data is quite trivial, but the model is rejected
due to the oversensitivity of the chi-square statistic. Therefore, although
we cannot disregard the chi-square, we need to be aware of this limitation.
In the case of this study, the chi-square is negative evidence for the fit of
the model, but this result alone is not enough for interpretation of model
fit. We need to pay additional attention to the CFA indexes as these are
typically used to triangulate the results. When judging the results of the
indexes, and in order to be deemed a satisfactory fit, the model must satisfy
all of the indexes, rather than just one or two (Hu & Bentler, 1999). Also,
it is important to keep in mind that the SRMSR is unique among the
indexes in that it is an index of the residuals or what is left over when the
model is fitted. Finally, when thinking about the four models, there is an
important distinction between the first two (Model A and Model B) and the
last two (Model C and Model D), which is that the first two are based on a
priori conceptions of the instrument and represent the original two
constructs of LoC (I-LoC and E-LoC) whereas the final two models are
based on post hoc conceptions derived from EFAs and which have already
ventured out of the realm of measuring LoC as it was originally conceived.
Nevertheless, these two post hoc models exist in the Japanese literature
and it is worthwhile investigating their plausibility.

Looking at Model A, the values for the two incremental indexes, the
TLI of .71 (>.95) and the CFI of .75 (>.95), provide strong evidence
against the model. In the case of the absolute fit indexes, the RMSEA of
.07 (<.06) is just above the threshold, and the SRMSR of .07(<.08) is just
below the threshold. However, it is necessary to have a satisfactory result
on all of the indexes in order to accept the model, and therefore, overall,
and in triangulated interpretation, the model must be rejected.

With respect to Model B, the values for the two incremental indexes
provide even stronger evidence against the model with the TLI of .60
(>.95) and the CFI of .62 (>.95) being quite low. However the RMSEA of
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.06 (<.06) is just on the threshold and the SRMSR of .07 (<.08) is just
below the threshold. As stated above, the principle of triangulation requires
that the model be rejected because not all of the indexes are satisfactory.
The RMSEA is a little better than in Model A, but this could be because
the RMSEA is an index which rewards for model parsimony; and Model B
1s more parsimonious because more data points are being reduced onto the
same two constructs that Model A hypothesizes but with few data points.
Put another way, Model B has 43 items loading onto two constructs,
whereas Model A only has 18 items loading on to the same two constructs.
The length of Model B came under criticism from the university focus
groups (Rupp, in press) analyzing this instrument, and it was suggested
that there was a great deal of fatigue with repeated or redundant item
content.

Moving on to Model C, which as noted above is based on an EFA that
was notable for producing an a posteriori model inconsistent with the
original conception for the instrument, satisfactory results were also not
produced. The value for the TLI was .59 (>.95) and for the CFI .61 (>.95),
both of which are poor outcomes, even given the fact that both the RMSEA
value of .06 (<.06) and the SRMSR value of .08 (<.08) are both just on the
threshold of acceptability. As with the first two models, the results require
an interpretation rejecting the model.

Finally an examination of Model D, also an a posteriori, EFA-based,
three-factor model (i.e. deviating from the original conception of LoC),
shows that the value for the TLI of .75 (>.95) and for the CFI of .78 (>.95)
is slightly better than in Model C, while the RMSEA of .08 (<.06) is
significantly worse. This could be because there are very few items in this
model and there is less data reduction occurring and therefore less model
parsimony. The SRMSR of .07 (<.08) is just below the threshold of
acceptability. Another aspect of this model which stands out from the
others is that it represents an extremely abbreviated version of the original
instrument, having only 13 items. This version has discarded 30 out of the
original 43 items, which raises questions about why this would have to be
the case.

6.0 Conclusion

While the enterprise to look at LoC as a proxy to measure learner
autonomy is still worth pursuing, it is clear that this endeavor cannot be
pursued with this instrument in its current form and that this instrument
requires further revision. One of the starting points would be to change the
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Likert scale to a five- or six-point scale in order to provide more refined
Likert scales that are amenable to a more sensitive evaluation for normal
distribution. This would allow for the better exclusion of skewed and
kurtotic items; besides giving respondents a better range over which to
express their disposition. Following such changes, the data could then be
analyzed for which operationalizations are the most effective for measuring
the two constructs for LoC. This would result in the loss of items which,
given the results of Rupp (in press) where participants indicated that the
instrument was too long, should also have a beneficial effect on the
instrument.
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Appendix

Author's Translation of Kambara Locus of Control Scale (K-LoC43) (Kambara, 1987)
Item  (E=External; I=Internal)

1E I CTHE D AT X T 2EA% 1 F 72, [Itis best to just go with the flow.]

21 BT IUE 2 IR 7 N2 72 11 %o [I can be a great success if I work
hard.]

31 —HRRICEETIZ P FEICTO D ED 250> T 5 2 %, [Anyone will
be able to understand me if I try my best to communicate with them.]

41 HoODONExBH5H G THREL TW5b, [Idecide my own life. ]

5E H O NILEA THRO 5N TW5, [My life is decided by fate.]

6E HO DM % 5P AT 2523 BRIZE > TkOS5N L, My
happiness and sadness are determined by chance.]

TE HOOHITRI L ZEIETHTOENPNTWAERREIZL > THRESINT
W%, [What happens depends on the situation.]

8E EARIZENLTORANOREDLAFL ZHMH L2 L3 TSRV,
[My friends can't understand me no matter how hard I try.]

9E NEIEF?2 v > 7 20D &9 72, [Life is a gamble.]

101 NRBGVIMC R E2EZ 52 13, ZIZVED (BEREDH 5 ). [It
is useful (meaningful) to think about what I want to be in the future.

111 BHITNIEEALRZETHLHDPDIITTE S, [If I try hard, I can do
anything on my own.]

121 72TV OE, Ha B TR L 72 AR WiERE A $, [Usually,
things turn out better if I make my own decisions.]

I3E AR B AEIC R DN, B O% )R 72, [My happiness or
sadness is determined by my own efforts.]

141 HooO—E% Bl ) I2EE D2 EASTE %, [1 will be able to life my
entire life as I plan to.]

151 HOREIZERT ¥~ 212K o> T $ 5, [My future is determined
by fate or chance.]
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16 E

171

I8E

191

20E

211

22E

231

241

25E

26 E

27TE

28E

291

301

31E

32E

33E

341

351

HOOHIEZ A Z EIZETONITIEE ) T5H5Z LB TE RV [What
happens does not depend on my efforts.]

BHI L2 L TH RN D Z LATE D, [ can be friends with
anyone if [ try.]

Hl-OBERIETH TV BELRA Vv [Your efforts and success
are not really related to each other.]
HOOTEICERL TWAE 2 W 2 U ADSEHEN S, [If Tam
careful about my actions, people will trust me.]
BEDPTELDNEINE, 7 F7ART 77 IOFMAIZL S, [My
ability to make good friends depends on the class or club's atmosphere.]
BT Y HLEORRIID L T AT E S, [If I try hard, I will be able
to get the job I want.]

MW RMEFLEHEBETEZ20E) 23K &b 72, [Marrying an
ideal partner depends on fate or luck.]

TEEBRZ L TBIFIET A P TEWEEZ I DOIXMEH7Z, (It is easy
to get a good score on tests if I prepare for lessons and review afterwards.]
Ha OB IJIRETEEDOKNEZES Z EHST X S, [I can make friends
with the opposite sex if I try.]

B CTO RN TIEBWIATE T 52 £ L <H D, [1 often do
impulsive things without being aware of it.]

WMETLRACHEALTE LN E) PRI SERIIEA S NS,
[Getting into my first choice university depends more on luck than ability.]
EANEDODEHVHAELHL 2 E ) 2T Y DRI X %, [Being
able to maintain long friendships depends on the external situation.]
HBRIDMPTET A, BrOHREEFT ) IV HADPE I L L)
95 2 &MWL K BH B, [When you take actions, it is more often the case
that others have suggested them rather than you acting upon your own
desires.]

FROBEPHEL W ESTNWIET P COBEFROWEEzH T L
W 572, [If a class in school is boring, it is because you are not
interested in that subject.]

HOD3T5Z Lidwvod B THd 5, [Ialways decide what I'm going
to do.]

T A NDORERIE D % 72O A FRPLEAOHRFT LT LITEA S
Nbo

[In your case, when it comes to test results, they are often influenced by your
physical condition or other random events. ]

H TR H)IZITEN T4 2 & 138 L v, [It is hard for me to do
things as I have planned.]

SHORLELIIZEZ 5 Z LIETE 7%\, [We can't change how smart or
stupid we are.]

KIED W E) iddRlzD% )] IRE TH %, [Maintaining
friendships depends on your effort.]

LEPHNIT O TLHDTORKEZIR S Z EDTE b, [If

necessary, I can suppress my desires at any time. ]



36 E

37E

381

391

401

41 E

421

43 E
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BHORANDPTELNIEEICL LD THSOITEZ £ TREDPER

THHEF R\, [There is no use in thinking about how to make friends
with members of the opposite sex as such things are determined by fate/
depend upon luck.]

HOOTENEEH ) ORIIC L iS5, [My actions tend to end up
going along with the flow of circumstances.]

Al d o TERIEAIC BRI IR 2 ISR RIE T o & R & %, [The
results are far better when I prepare for exams in advance.]
RNEAMMRCRLTOICHG OB ZE 252 LITEETH L, [Itis
important to think about my actions in order to have good relationships with
my friends.]

KNEERIES TS, HAOITEI R BT 2 2 L%\,

[Even if my friends have different ideas, I place a priority on my own
actions. |

WAEIZ DU A2 & o T2 D %, [My grades depend on the teacher.]
KANZHTIZ L T wo 2 LA Th 52 %, [If lam
kind to my friends, someday they will help me.]

RN BV ERSTHTHFHLTWEZ DL < H Do [Ioften
find myself doing things that I don't like to do.]
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