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Abstract This research demonstrates the usefulness of the
technique of Smallest Space Analysis (SSA) in the con-
struction of indices of the experience of autonomy, a cen-
tral construct in Ryan and Deci’s self-determination theory
of motivation and personality (SDT, 2000) and a construct
central to recent controversies on socialization in different
cultures. We propose that SSA has two advantages in com-
parison to correlation tables in the assessment of the ex-
perience of autonomy. First, it allows easy identification of
items that best capture the various motivations along the rel-
ative autonomy continuum postulated by SDT. Second, and
more important, it can reveal data patterns that might con-
tribute to theoretical refinement that otherwise might remain
unnoticed. These advantages were demonstrated in three Is-
raeli samples: two samples of elementary school children
(n = 697 and n = 417), and one sample of high school stu-
dents (n = 317). Discussion considers ways in which SSA
can contribute to the development and refinement of mea-
sures and theory pertaining to the experience of autonomy
in cultures and contexts not examined so far.

Keywords Motivation . Autonomy . Smallest space
analysis

A central issue for theories of motivation is the distinction
between internal and external Perceived Locus of Causal-
ity (PLOC). de Charms (1968) described internal PLOC as
the experience of being the “origin” of one’s behavior. In
contrast, in external PLOC, one feels like a “pawn” whose
plight is completely at the mercy of heteronomous forces.
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The distinction between internal and external PLOC has
since become crucial for studies of intrinsic versus extrinsic
motivation and of perceived autonomy (Deci & Ryan, 1985;
Ryan & Connell, 1989).

Self-determination theory (SDT: Deci & Ryan, 1985;
Ryan & Deci, 2000) expanded on de Charms’ perspective
and suggested three additional types of motivation that are
extreme in terms of both control or coercion and perceived
autonomy and thus that fall between the classic forms of
extrinsic motivation (coercion and seduction) and intrinsic
motivation (a high level of autonomy). The various types
of motivation postulated by SDT were viewed as occupying
different points on a relative autonomy continuum, which
ranges from coercion to autonomy.

Based on this conception, Ryan and Connell (1989) de-
veloped scales assessing four of the five motivations they
posited. They also created an overall indicator of perceived
autonomy by giving positive weights to autonomous moti-
vations and negative weights to controlled motivations. This
measure, often termed the Relative Autonomy Index (RAI)
is in widespread use and has been found to be related to
many important correlates. For example, the RAI has been
found to be associated positively with desirable outcomes
and negatively with undesirable outcomes in domains as
varied as politics, student functioning, religion, health care,
and aging (Assor, Kaplan, Kanat-Maymon, & Roth, 2005;
Koestner, Losier, Vallerand, & Carducci, 1996; O’Connor &
Vallerand, 1990; Vallerand et al., 1993; Williams & Deci,
1996; Williams, Grow, Freedman, Ryan, & Deci, 1996).

Measures of relative autonomy exist in several languages
and in many life-domains and contexts, although there is a
need to develop such measures in still other languages to
be used in additional cultures and in other life domains or
contexts. Because of SDT’s claim that the experience of au-
tonomy is essential for optimal well-being in all cultures
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(e.g., Chirkov & Ryan, 2001), a point that has been some-
what controversial (e.g., Iyengar & Lepper, 1999; Markus &
Kitayama, 2003), it is important that research on the RAI be
done in various other cultures.

In view of the need for additional versions of the RAI
measure, the major purpose of the present research is to
present a method—Smallest Space Analysis (SSA)—that
appears to be particularly useful in the development of such
new measures. Accordingly, the purpose of the current re-
search is to describe the advantages of SSA (Guttman, 1968;
Maslovaty, Marshall, & Alkin, 2001; Shye, Elizur, &
Hoffman, 1994) for the exploration of the relative auton-
omy continuum as posited by SDT. Three studies were con-
ducted to demonstrate the advantages of SSA in constructing
new RAI measures. We begin with the conceptualization and
measurement of the relative autonomy continuum and then
discuss the advantages of SSA for the exploration of this
continuum.

Perceived relative autonomy: Conceptualization

SDT posits five types of perceived motivations or regulation
that, operationally, may be defined as five different reasons
for engaging in a specific behavior. The five motivational
types can be placed along a continuum of autonomy. The
least autonomous motivation is termed external. Behavior so
regulated is controlled by external contingencies involving
threats of punishments or the offering of material rewards
rather than being enacted volitionally (Ryan & Connell,
1989). The behaviors persist only when the contingencies
are present and this type of motivation has been associated
with poor adjustment and ill-being (Grolnick & Ryan, 1989).

Next along the autonomy continuum is a motivational
type termed introjection. In this type of motivation, behavior
is controlled by the desire to avoid feeling guilty, ashamed,
or unworthy, as well as the striving for highly positive eval-
uations (e.g., pride and self-esteem). Although in introjected
motivation the enactment of behavior is not dependent on
specific external contingencies, introjected regulation is still
considered relatively controlled (rather than autonomous)
because people still feel that they are acting because they
have to and not because they want to (e.g., Assor, Roth, &
Deci, 2004).

The next motivational type is referred to as identified, and
is considered relatively autonomous because the person has
accepted the value of the activity as his or her own. Identi-
fied regulation results from identifying with the importance
of the behavior vis-a-vis one’s personal values and goals.
The next motivational type—integrated—results from re-
ciprocally assimilating the identifications with other aspects
of one’s self. Both identified and integrated motivations are
considered relatively autonomous, and when so regulated,
people experience a sense of self-determination.

The most autonomous motivation is termed intrinsic. Pure
intrinsic motivation involves engaging in an activity out of
interest in the activity itself and is characterized by enthu-
siasm, spontaneity, excitement, concentration, and joy. Re-
search has shown that the identified, integrated, and intrinsic
forms of motivation are accompanied by the experience of
choice, rather than by pressure, and is accompanied by proac-
tive coping and well-being (Grolnick & Ryan, 1989; Ryan,
Rigby, & King, 1993).

To summarize, the SDT model of motivation proposes
five motivation types reflecting different levels of coercion
versus autonomy. The overall measure (viz., the Relative
Autonomy Index - RAI) is based on the hypothesized
continuum of autonomy along which the different levels
of motivation are placed. In other words, the positive and
negative weights given to the autonomous and controlled
motivations, respectively, are based on the hypothesized or-
dinal scale (continuum) produced by the different motivation
types.

Perceived relative autonomy: Measurement

Ryan and Connell (1989) assessed four of the five types of
motivations posited by SDT (external, introjected, identified
and intrinsic) by asking students to indicate the reasons for
their actions in two domains: academic achievement and pro-
social behavior. External reasons were those where behavior
was explained by reference to external authority, fear of pun-
ishment, or rule compliance. Introjected reasons were framed
in terms of internal, esteem-based pressures to act. Identified
motivation was captured by reasons involving acting from
one’s own values or goals. Finally, intrinsic reasons for ac-
tion refer to behavior undertaken for its inherent interest and
enjoyment.

Ryan and Connell (1989) expected a simplex-like pattern
of correlations among the four types of motivations. They
derived the simplex concept from Guttmann’s radex theory
(1954), which describes ordered relations between corre-
lated variables. In a simplex structure, the magnitude of the
correlations among variables reflects their conceptual simi-
larity. That is, the greater the conceptual similarity between
two variables, the higher is the correlation between them.
Therefore, if you order the variables included in a table of
correlations according to their expected conceptual similar-
ity, you should obtain a correlation table in which the largest
correlations appear on a diagonal representing the correla-
tions between adjacent conceptual categories.

Ryan and Connell (1989) found a perfect simplex model,
with the largest correlations being between adjacent concep-
tual categories (motivation types) and the correlations taper-
ing off as the categories become more distant. This finding
provides the justification for the weighting system on which
the RAI is based.
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In order to develop an RAI referring to academic moti-
vation based on the four categories of reasons, Ryan and
Connell developed items with reasons for engaging in aca-
demic tasks. Each stem describing an academic task (for ex-
ample: “I do my homework because”) was followed by four
reasons, one for each motivation category (external, introjec-
tion, identification, and intrinsic). With regard to each of the
four categories, the items’ inter-correlations were computed
and inspected for the hypothesized simplex like patterns of
correlations. Reasons (items) that fit within the general sim-
plex pattern were examined further, and reasons that did not
result in an adequate simplex-like pattern were discarded.
To do this appropriately, the inter-correlations between all
the items should be computed and the simplex-like pattern
should be inspected for each group of four items (one item
from each type of motivation). In their pilot study, Ryan and
Connell (1989) used 34 items that were reduced to 26 as a re-
sult of the screening process. Simple calculation tells us that
doing so while using a correlations table of 34 items would
result in the inspection of 561 inter-correlations. No doubt,
this is a demanding task that does not allow a simultane-
ous observation of the interrelations among all the variables.
It seems that simultaneous deployment of all variables in
terms of their interrelations would be valuable both techni-
cally and theoretically for examining the relations among the
items from the different subscales. We turn now to a discus-
sion of these issues while describing the utility of the SSA
method.

The advantages of smallest space analysis in the
exploration of the relative autonomy continuum

SSA (Guttman, 1968; Shye et al., 1994) is one of the most
common techniques for multidimensional scaling (MDS)
aimed at understanding the structure or pattern of a ma-
trix by displaying the structure geometrically (Shye et al.,
1994). SSA maps the location of each variable (item) in a
multidimensional space. Each variable is represented as a
point in Euclidian space. The distances between the points
reflect the empirical relations among the items, as measured
by the correlations between them. The higher the correlation
between two items the closer they are in the space (Guttman,
1968; Maslovaty et al., 2001). Hence, SSA results that sup-
port the hypothesized continuum of autonomy will be ex-
pressed in the order of the items in the multidimensional
space. The prediction is as follows: The items that represent
the external motives will fall at one end of the space, next
to them the introjection items, then the identified reasons
for action, and finally the items that measure the intrinsic
motives will fall at the other end of the multidimensional
space.

Viewing PLOC through such a model maintains the ad-
vantages of the simplex approach used by Ryan and Connell

(1989) over traditional Factor Analytic (FA) approaches.
First, it manifests the underlying parameter along which they
are arranged. In this case, there are four categories of reasons
for action, each with unique characteristics that are hypoth-
esized to lie along a continuum of autonomy. In addition,
it avoids the typical approach of contrasting external versus
internal ends of a continuum while ignoring intermediate
levels that have relevance to that continuum. Often, with
the traditional FA approach, a two-factor solution has been
found with a first factor anchored at the internal end and
a second factor anchored at the external end of the PLOC
continuum. This approach ignores intermediate levels that
are theoretically of interest. Moreover, it is important to note
that, even when a four factor solution (one for each PLOC
category) has been found in a specific sample, no informa-
tion is provided on the way the four factors relate to one
another. That is, the hypothesized sequence from external to
internal locus of causality cannot be tested based on the FA
approach.

Furthermore, it seems that SSA has two main advantages
over the use of inter-correlations between items for the ex-
ploration of the self-determination continuum. First, SSA al-
lows simultaneous observation of the interrelations between
variables. Developing an RAI in new domains and cultures
entails empirical exploration that involves identification of
items that best capture the various types of motivations along
the RAI continuum, as well as items that do not fit with the
hypothesized motivations and continuum. It seems that it
would be more efficient to locate appropriate and inappro-
priate items when the items are presented simultaneously
instead of tracking them one by one as has to be done while
using large correlation tables.

A second advantage of SSA is that it can contribute to
theory refinement and development. The items’ deployment
picture (map) derived from SSA can often reveal patterns
in the data that might otherwise remain obscure and further
is much easier to interpret than a table of coefficients
(Friedman, 1999). Thus, it may help to detect new con-
ceptual categories or subcategories that might be valuable
theoretically in a specific domain or culture.

For example, in several studies (Kaplan, Eilot, Assor, &
Roth, 2005; Patrick, Skinner, & Connell, 1993; Ryan &
Connell, 1989) the external locus of causality was mea-
sured by items concerned with expectation of rewards or
punishments (“. . . So that the teacher won’t yell at me”), and
other items that describe conformity (“. . . Because that’s
the rule”). Although these items share a common essence,
which is an attribution of the cause of behavior to an exter-
nal source, they might be seen as two sub-categories. The
first sub-category relates to specific authority that gives re-
wards or punishes while the second sub-category involves
compliance with general rules rather than with a specific au-
thority. It seems reasonable to assume that compliance with
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general rules (not involving a specific authority who offers
a reward or threatens a punishment) may involve a weaker
experience of external compulsion than compliance due to
the expectation of threats coming from a specific authority
(parent, teacher, principal, etc.). Moreover, compliance with
rules might be accompanied by a sense of internal compul-
sion, which is an index of introjection. Thus, it is suggested
that conformity with rules and norms may serve as an inter-
mediate level between pure external control and introjection.
That is, one might obey an external rule or norm because of
a strong internal feeling that one must do so (otherwise one
might be disliked by members of one’s reference group and
thus feel worthless—a phenomenon that characterizes in-
trojection), and at the same time one might be afraid of an
external social sanctions involving loss of various privileges.
This hypothesized intermediate level will be supported by an
SSA map that shows the conformity items to fall between the
external and the introjection items. This kind of theoretical
exploration might be overlooked while using correlations for
the exploration of a simplex pattern. These two advantages
of SSA over tables of correlations are exemplified by three
studies.

The current studies

In this article, three studies are presented. Two of them ex-
plore the PLOC for students’ academic effort in class and
the third explores the PLOC for elementary school students’
effort investment in specific interest domains in which the
students choose to participate. The school staff offered these
interest domains as part of an educational intervention car-
ried out in collaboration with the authors.

Study 1: PLOC regarding academic effort
among high school students

Method

The sample consisted of 317 high school students from three
schools in Israel (156 boys and 161 girls) in grades 9 and
10. The mean age was 15.9 (SD = .93) for boys and 16.0
(SD = .91) for girls. According to the classification of the Is-
raeli Ministry of Education, these schools serve populations
that are mostly middle class or lower middle class. Students
completed questionnaires assessing their PLOC regarding
academic effort in class. The questionnaire also assessed
several other variables unrelated to this research. Research
assistants with special permission to work with children ad-
ministered the students’ questionnaire when teachers were
not present in the classroom. Students indicated their re-
sponses to the various items using a 5-point scale extending
from very true to not at all true. The research was approved
by the IRB in Ben-Gurion University and by the Israeli

Ministry of Education. Parental consent was gained accord-
ing the guidelines of the Ministry of Education.

Instruments

Examination of PLOC was based on students’ self-reported
reasons for engaging in typical academic behavior like doing
homework, participating in class discussions, doing class as-
signments, etc. As noted earlier, four PLOC categories were
examined: External, Introjection, Identified, and Intrinsic.1

The Hebrew items are similar to the items developed by Ryan
and Connell (1989).

Twenty-eight items were administered, seven items for
each category. Using initial SSA, seven items were discarded
because of their inadequacy in relation to the relative auton-
omy continuum. Discarding items was done based on the
location of an item in space. For example, a posteriori in-
trojected item that empirically overlapped with an external
items (shared the same space with part of the external items)
was discarded because of lack of discernment (equivalent to
cross loading in traditional FA). As a result, the final scales
included five items for the external, introjection and iden-
tified categories, and six items for the intrinsic category. It
is important to note that two out of the five external items
measure conformity while the other three items measure a
purely external locus of causality. The items are presented
in the Appendix.

Although the main goal of the current research was to
demonstrate the advantage of SSA in the exploration of the
relative autonomy continuum and not the construct validity
of this measure, we also used a scale of positive emotions
in classes as an external variable. It seems that correlations
of the four PLOC categories with an external measure are
important because SSA can shed light only on the internal
structure of a construct. Based on SDT the prediction is that
the four PLOC categories would correlate with positive emo-
tions in teacher’s class in a way that replicates the simplex
pattern. That is, external reasons for engagement in class
would have low correlation with positive emotions and this
correlation would increase while moving along the contin-
uum to introjected identified and intrinsic regulations. The
measure of positive emotions in the classroom was based
on Assor et al. (2005) and includes four items (e.g., “In this
teacher’s class I feel at ease”; “In this teacher’s class I feel
nervous”—reversed score).

1 Integrated motivation was not examined because the participants were
young enough that one would not expect much integrated motivation,
because it is difficult to distinguish between identified and integrated
motivations using self-reports, and because most past work has not dis-
tinguish between those levels (e.g., Blais, Lachance, Vallerand, Briere,
& Riddle, 1993; Pelletier, Seguin-Levesque, & Legault, 2002; Ryan &
Connell, 1989).
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students’ PLOC scores
regarding class assignments.
Notes. ∗Each number in the
diagram represents an item
(items are presented in the
Appendix). ∗The conformity
items are in frames

Results and conclusions

The data were subjected to SSA using the Hebrew Univer-
sity Data Analyses Package (HUDAP; Shye, 1991). The SSA
of two-dimensional2 space solution yielded a coefficient of
alienation of 0.17. The alienation coefficient ranges from
0.00 to 1.00, where the highest value indicates the poorest
match between the initial correlation matrix and the SSA
map. A value between 0.00 and 0.20 is considered an indi-
cator of a good match (Guttman, 1968).

Figure 1 presents the final items map; inspection of the
figure indicates that, as expected, high school students differ-
entiated among the four PLOC categories. Items representing
the different types of motivations are perfectly separated in
Fig. 1 by straight lines. The non-arbitrary nature of those
lines is supported by their theoretical origin. Furthermore,
each set of theoretically distinct items fell at its expected
location along a horizontal continuum that appears to repre-
sent the relative autonomy continuum proposed by Ryan and
Connell (1989).

As was described earlier, identifying the items that fit the
relative autonomy continuum using correlations table as was
done in the past is a cumbersome task. With the initial 28
items that are divided into 7 items per category (extrinsic,
introjection, identified and intrinsic) one must inspect 378
correlations and 2,401 combinations of 4 items, one from
each PLOC category. It seems that the simultaneous de-

2 Although our hypothesis describes one dimension, which is the rel-
ative autonomy continuum, we preferred to analyze two dimensions
because it allows inspection of the items’ deployment within with re-
spect to both the PLOC dimension and another dimension that might
emerge and be relevant. One-dimensional analysis was also conducted
and revealed the same pattern of results, with an adequate alienation
coefficient.

ployment of the items in terms of their inter-correlations, as
presented in Fig. 1, is much more efficient.

As has been suggested, one of the advantages of SSA is
its ability to distinguish new categories and sub-categories
using the deployment of the items that reflects the inter-
correlations between the items. Although the two items that
measure conformity (items 4 and 5, presented in frames in
the figure) can be seen as part of the external reason category,
they are somewhat separated from the other three items that
measure external control. Moreover, two straight lines can
be drawn to separate the two conformity items, and create
an intermediate level of conformity between the external
and introjection categories. It seems that these results give
support to the hypothesis regarding the notion of conformity
as an intermediate level of PLOC between the external and
the introjection levels.

Internal consistency of the scores was measured by the
Cronbach alpha coefficient and indicated moderate to high
levels of internal consistency. The alphas were .67, .74, .74,
.83 for external, introjected, identified, and intrinsic, respec-
tively. Given the two sub-categories that underlie the ex-
ternal regulation category, it should not be a surprise that
external was found to be the least reliable construct. This
relatively low reliability is reflected in the SSA map by the
gap between the external and the conformity items. Table 1
presents a perfect simplex pattern of correlations among the
four categories. The correlations were computed between the
categories’ mean scores that were calculated for each par-
ticipant based on the category’s items that resulted from the
SSA.

Finally, the correlations of the four PLOC categories
with positive emotions in the classroom were calculated.
The findings are in line with our predictions and replicate
the simplex pattern. Thus, the lowest correlation is between
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Table 1 Simplex-like pattern of correlations among the four PLOC
categories for doing class work (high school students)

External Introjection Identification Intrinsic

External –
Introjection .41∗∗ –
Identification .27∗∗ .44∗∗ –
Integration .14∗∗ .40∗∗ .54∗∗ –

∗p < .05; ∗∗p < .01.

external regulation and positive emotion (r = − .07; n.s.).
The correlations gradually increase while moving along the
continuum of relative autonomy to introjected (r = .07;
n.s.), identified (r = .32; p < .01), and intrinsic regulations
(r = .36; p < .01).

Study 2: PLOC regarding academic effort among
elementary school students

Methods

The sample consisted of 697 Israeli elementary school stu-
dents from four schools (343 boys and 354 girls) in 4th and
6th grades. The mean age was 11.0 (SD = 1.25) for boys
and 10.9 (SD = 1.19) for girls. According to the classifica-
tion of the Israeli Ministry of Education, these schools serve
populations that are mostly middle class or lower middle
class. The procedures for this project were very similar to
those described in Study 1.

Instruments

The PLOC measure was also similar to the measure that was
described in the first study: 28 items were administered, with
seven items for each category. Using initial SSA, 10 items
were discarded because of their inadequacy to the relative
autonomy continuum. As a result, the final scales included
five items for external and introjection categories, and four
items for identified and intrinsic categories. As in the first
study, two out of five items of the external locus of causality
category measured conformity with rules and norms. The
final scales are presented in the Appendix.

As was done in the first study, we used the same measure
of positive emotions in the classroom for validation purposes.

Results and conclusions

Figure 2 presents the final items map produced by SSA using
two dimensions, after screening of items that did not fit the
hypothesized continuum (the item numbers in the Figure cor-
responds to the item numbers in the Appendix). Inspection
of Fig. 2 indicates that, as expected, elementary school stu-
dents differentiated among the four PLOC categories. This

conclusion is supported by a satisfactory alienation coeffi-
cient of 0.07. Thus, each set of theoretically distinct items
could be separated from other items by straight lines. The
non-arbitrary nature of those lines is supported by their the-
oretical origin. Moreover, the four groups of items fall along
a diagonal3 that appears to represent the relative autonomy
continuum proposed by Ryan and Connell (1989).

In accordance with the findings of the first study, the
SSA results support the hypothesis regarding the possibility
of a new sub-category that is hypothesized to fall between
the external and the introjection categories on the perceived
locus of causality continuum. As can be seen in Fig. 2, the two
items that measure conformity to rules and norms (items 4
and 5, presented in frames in the figure) are somewhat distinct
from the three items that measure pure external contingencies
and somewhat closer to the introjection items. Two straight
lines can be drawn to separate the two conformity items in
order to create an intermediate level of conformity between
the external and introjection categories on perceived locus
of causality.

Internal consistency of the scores on the four reason cat-
egories varies from moderate to high levels of internal con-
sistency. The alpha coefficients were .70, .76, .80 and .86 for
external, introjected, identified, and intrinsic regulations re-
spectively. As in the first study, the external category has the
lowest reliability coefficient. Table 2 presents a perfect sim-
plex pattern of correlations among the four categories. The
correlations were computed between the categories’ mean
scores calculated for each participant based on the category’s
items resulting from the SSA.

Finally, the correlations of the PLOC categories with posi-
tive emotions in the classroom were calculated. As was found
in the first study, the pattern of the correlations confirms our
hypothesis. Thus, the lowest correlation was between exter-
nal regulation and positive emotions (r = .00). The cor-
relations increase gradually while moving along the relative
autonomy continuum to introjected (r = .10; p < .01), iden-
tified (r = .38; p < .01), and intrinsic (r = .51; p < .01).

In sum, SSA results indicate that high school and elemen-
tary school students differentiate between the four PLOC
categories. The deployment of the items in space supports
the notion of a relative autonomy continuum that ranges from
external locus of causality to internal locus of causality. The
results seem to support the hypothesized sub-category of
PLOC, in which conformity to rules and norms might be
placed between the external and the introjection locus of
causality.

3 SSA is based on regionality, which is coordinate-free or independent
of choice of references axes. Instead, it is dependent on an a priori facet
design of content. Thus, dividing the space horizontally or diagonally
makes no difference as the division of the space is based on theoretical
considerations (Guttman, 1982; Schlesinger & Guttman, 1969).
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Study 3: PLOC regarding effort investment in specific
domains of interest among elementary school students

Method

The sample consisted of 417 Israeli elementary school stu-
dents from three schools (204 boys and 213 girls) in 4th, 5th
and 6th grades. The mean age was 10.7 (SD = 1.15) for
boys and 10.7 (SD = 1.47) for girls. According to the clas-
sification of the Israeli Ministry of Education, these schools
serve populations that are mostly middle class or lower mid-
dle class. The school staff and the authors cooperated in an
educational program aimed at supporting students’ intrinsic
motivation. Part of the educational program included group
activities in special domains of students’ interests. At the
beginning of the school year, students were asked to list sub-
jects of interest in which they would like to participate as part
of their school activities. The school staff chose from the list
several subjects that fit the teachers’ qualifications and inter-
ests. As a result, the teachers set up a list of subjects (e.g.,
sports, handicrafts, specific subjects in science, etc.) that be-
came part of the school schedule. The students chose a sub-
ject from the list, according to their preference. The school
staff made an extra effort to ensure that the choices made by
students were based on their personal interests rather than

Table 2 Simplex-like pattern of correlations among the four PLOC
categories for doing class work (elementary school students)

External Introjection Identification Intrinsic

External –
Introjection .50∗∗ –
Identification .27∗∗ .29∗∗ –
Integration .10 .27∗∗ .53∗∗ –

∗p < .05; ∗∗p < .01.

other reasons (like peer pressure). In order to do so, the pro-
cess was accompanied by personal dialogue between student
and teacher.

After several months of participating in the domains-of-
interests activities, the students completed questionnaires as-
sessing their Perceived Locus of Causality regarding their
effort investment in the activity they chose. The question-
naire also assessed several other variables unrelated to this
research. Research assistants with special approval to work
with children administered the students’ questionnaire when
teachers were not present in the classroom. Students indi-
cated their responses to the various items using a 5-point
scale extending from very true to not true at all. Similar to
the first two studies the research was approved by the IRB
of Ben-Gurion University and by the Educational Ministry.

Instruments

Examination of PLOC was based on students’ self-reported
reasons for the engagement in the self-chosen domain-of-
interest activity. As noted earlier, four PLOC categories
were examined: external, introjection, identified, and intrin-
sic. The reasons for engaging in the activity are similar to the
reasons that were used in the first two studies. The complete
scales are presented in the Appendix.

Twenty-eight items were administered, seven items for
each category. Using initial SSA, eight items were discarded
because of their inadequacy in relation to the relative auton-
omy continuum. The final scales included five items for each
of the four reason categories. As had been done in the first
two studies, two out of five items of the external locus of
causality measured conformity with rules and norms.

The same scale used in the previous studies for measuring
positive emotions in the classroom was used here.
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school students’ PLOC
regarding engagement in
self-chosen domain of interest.
Notes. ∗Each number in the
diagram represents an item
(items are presented in the
Appendix). ∗The conformity
items are in frames

Results and conclusions

Figure 3 presents the final items map produced by two-
dimensional SSA using a HUDAP program (Shye, 1991).
Inspection of the Figure indicates that, in line with the find-
ings of the first two studies, students differentiated among
the four PLOC categories. This conclusion is supported by a
satisfactory alienation coefficient of 0.13. Furthermore, each
set of theoretically distinct items fell at its expected location
along a horizontal continuum that appears to represent the
relative autonomy continuum proposed by Ryan and Connell
(1989).

Interestingly, in opposition to the results of the first two
studies, the location of the two conformity items in the SSA
map (items 1 and 2 that are presented in frames) does not sup-
port the hypothesis regarding an intermediate level of con-
formity in between external PLOC and introjected PLOC.
Although the conformity items found to be somewhat sepa-
rated from the other three items that measure direct external
contingencies, the deployment of the items revealed that the
conformity items do not fall between the external contingen-
cies and introjection. Moreover, in this sample (unlike the
previous samples), the items’ deployment revealed that, to
some extent, the three items concerned with external rewards
and punishments are closer to the introjection items than the
conformity items.

The reason for this finding might be attributed to the spe-
cific content of the third study. Unlike the first two studies in
which the participants had to report on their PLOC regarding
the effort they invested in regular classes, the participants in
the current study were asked to report on their PLOC regard-
ing the effort they invested in a specific class devoted to a
self-chosen domain of interest. Thus, it seems unlikely that

the children would perceive the locus for their motivation in
a self chosen-domain of interest as being caused by compli-
ance with school’s general norms and rules (“I participate in
interest-domain classes because this is what I am required to
do,” or “because that is the rule”). Still, that does not explain
why, in contrast to the first two studies, the students’ experi-
ence of conformity in this sample seems to be more external
than actual external restrictions and contingencies.

A possible explanation for these results might be the in-
consistency of the stems that were used for the different
items. For external and introjected regulations we used stems
that refer to the effort or quality of student’s work in the
interest-domain class (e.g., “I invest in interest-domain class
because . . .” or “I try to work well in interest-domain class
because . . .”) whereas for conformity the stem deals only
with participation (“I participate in interest domain class be-
cause . . .”). Thus, the different order of the three categories
(external, conformity, and introjection) as compared with the
other two studies might be due to the similarities of the stems
that were used for external and introjected regulations and
the differences between those stems and the stem that was
used for conformity.

Internal consistency of the scores in this sample was mea-
sured by Cronbach alpha coefficients. The values were .75,
.79, .77 and .80 for external, introjected, identified, and in-
trinsic respectively. Table 3 presents a perfect simplex pattern
of correlations among the four categories.

Finally, the correlations between the four PLOC cate-
gories and positive emotions in the classroom confirm our
hypothesis (for external: r = −.19, p < 01; for introjected,
r = .11, p < .05; for identified: r = .48, p < .01; and for
intrinsic: r = .55, p < .01).
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Table 3 Simplex-like pattern of correlations among the four PLOC
categories for engaging in domain of interest class (elementary school
students)

External Introjection Identification Intrinsic

External –
Introjection .43∗∗ –
Identification .05 .43∗∗ –
Integration −.02 .27∗∗ .57∗∗ –

∗p < .05; ∗∗p < .01.

General discussion

The results of the three studies support the relative auton-
omy continuum posited by SDT (Deci & Ryan, 1985; Ryan
& Deci, 2000) and are consistent with the extensive empiri-
cal research driven by the RAI concept (Assor et al., 2005;
d’Ailly, 2003; Koestner et al., 1996; Ryan & Connell, 1989;
Vallerand, Fortier, & Guay, 1997; Vansteenkiste, Zhou, Lens,
& Soenens, 2005).

Given the extensive use of this measure in motivational
research and the special interest in developing the measure
across divergent cultures and domains, the goal of the present
research was to demonstrate the utility of SSA for the ex-
ploration of the construct of relative autonomy continuum.
The results demonstrate two main advantages of this method.
One advantage is mainly technical. The construction of the
RAI measure requires identification of items that best fit the
various motivations and thus fall in specific locations along
the relative autonomy continuum. In addition, it is impor-
tant to identify deviant items that do not fall on the expected
location along the relative autonomy continuum. SSA pro-
vides an easy and efficient method for detecting “good” and
“bad” items (i.e., items that fall in their expected locations
and those that do not).

The second advantage involves theoretical refinement and
development, as the items’ spatial deployment might reveal
patterns in the data that may be overlooked while using
correlation tables.

In the present research, two out of three studies support the
assumption that conformity exists as an intermediate level
between external regulation and introjection. This finding,
which might be overlooked while using correlation tables,
may be important for the refinement of the theory. On the one
hand, conformity does not necessarily convey direct control
by external authority and, on the other hand, it might in-
volve contingent self-esteem (a form of introjection). This
overlap in features is most likely to be represented in an
SSA map as a sub-category between external and introjected
regulation.

Again, the purpose of the present research was not to re-
fine the concept of relative autonomy in SDT, but rather to
demonstrate the methodological advantages of using SSA

to construct relative autonomy indexes in the future. Be-
fore suggesting a new weighting system that incorporates
the conformity distinction described above, more research
needs to be done using expanded scales to assess external,
conformity and introjected regulation. Such research should
also include measures of well-being and of performance to
assess the validity of this distinction.

In addition to its implications for SDT’s general con-
cept of internalization, this new distinction might also be
important in specific behavioral domains and among cul-
tures, particularly regarding the universality of the psycho-
logical need for autonomy postulated by SDT. Various cross-
cultural researchers have argued that the experience of au-
tonomy, which has been found to be an important predictor
of well-being in Western cultures, is not valued as strongly
by members of Eastern societies (Heine, 2003; Markus &
Kitayama, 2003; Oishi, 2000). They have argued that the
experience of autonomy is less compatible with Eastern cul-
tures that embrace collectivistic (as opposed to individualis-
tic) values (Triandis, 1995). Thus, based on the perspective
of matching between personal values and values that are em-
phasized by the culture [Sagiv & Schwartz, 2000], it might
be claimed that although strong forms of external coercion
can be harmful to members of both Eastern and Western
cultures, conformity with rules and collective values might
be adaptive in Eastern societies in which those values are
emphasized.

A recent study by Kaplan et al. (2005) that examined this
question among Israeli Bedouin, who are characterized by a
strong hierarchical-collectivistic orientation (Al Haj, 1987;
Al Karnawi, 1999; Katz & Assor, 2002), found no support for
this claim. Kaplan et al. (2005) found that conformity among
Bedouin children in elementary school was correlated nega-
tively with academic achievement and positively with nega-
tive affect at school. Although this is well beyond the scope
of the present research, it seems important to examine the
relations between conformity, well-being, and performance
in collectivistic societies.4

Furthermore, the SSA method can be used for an elabo-
rated exploration of the relative autonomy continuum in var-
ious new directions that might be of interest for researchers
in the field of motivation. For example, SSA can be used to
explore subcategories of approach and avoidance motivation
(Elliot, 1999; Elliot & Church, 1997) that may be present
in motivational states that differ with respect to their PLOC.

4 According to our perspective, the debate regarding the universality of
the need for autonomy as postulated by SDT is based at least in part
on different definitions that were given to the need for autonomy. SDT
differentiate the construct of autonomy from those of individualism,
independence, or separateness while other scholars treat them as syn-
onymous. These definitions and distinctions are beyond the scope of
the current research. For comprehensive discussion of this issue, see
Chirkov, Ryan, Kim, and Kaplan (2003).
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For instance, a behavior that is regulated by an attempt to
avoid punishment can be defined as an external avoidant
motivation, while behavior that is regulated by an attempt to
obtain a reward can be defined as an external approach moti-
vation. The same distinction can be made for introjected and
identified regulations.

Two main predictions can be made in relation to the
approach-avoidance distinction. First, based on researchers
who argue for positive outcomes of approach (versus
avoidance) motivation (Church, Elliot, & Gable, 2001;
Harackiewicz, Barron, Pintrich, Elliot, & Thrash, 2002), it
is possible to claim that along the relative autonomy con-
tinuum the avoidance motive in each PLOC category will
be more external than the approach motive. A second pre-
diction may treat the two phenomena as two separate di-
mensions. Thus, it can be predicted that given the coercive
nature of both external approach (doing a task for a reward)
and external avoidance (doing a task in order to avoid pun-
ishment), these two types of external regulations would not
differ on the dimension reflecting the relative autonomy con-
tinuum, but they would differ on a second dimension of
approach-avoidance motivation. A third option might com-
bine both predictions. While two-dimensional SSA may dis-
tinguish between the two dimensions of relative autonomy
and approach-avoidance motivation, the items of each cate-
gory on the relative autonomy dimension might also show
differences between approach and avoidance motivation as
was described in the first prediction.

In sum, this research suggests that using correlations
tables for the construction of the RAI, as has been done
so far in the literature, might be cumbersome and might
fail to detect patterns in the data that are valuable in spe-
cific domains or specific cultures. SSA might overcome
these limitations by providing a map of item deployment
in a multi-dimensional space. As for the findings regard-
ing conformity as an intermediate level between external
motivation and introjection, future research should replicate
these findings on a larger scale and by using measures of
well-being, and performance for validation and theoretical
purposes.

Appendix The PLOC items

Study 1
External

1. I do my homework because I’ll get in trouble if I don’t.
2. I do my homework so that the teacher won’t yell at me.
3. I try to do well at school because I don’t want to have problems.
4. I do my class work because that’s the rule.
5. I do my homework because this is what I am required to do.

Introjection
6. I try to do well at school because I will feel bad about myself if

I don’t.

7. I do my class work because I’ll feel ashamed of myself if
I don’t.

8. If I don’t try to answer the difficult questions in class, I will
feel ashamed of myself.

9. I do my homework because I will feel bad about myself if
I don’t.

10. I try to do well at school because I feel guilty when I don’t do
all that I can.

Identification
11. I invest in my class work because studies are important to me.
12. I invest in my studies because it will help me in the future.
13. I try to answer the difficult questions in class, to find out if I

am right or wrong.
14. I participate in class discussions because I know I will learn

from them.
15. There are subjects I invest in because they will help me

understand things that are important to me.
Intrinsic

16. I read books related to my studies because it interests me.
17. I do my homework because I enjoy it.
18. I do my class work because it is fun.
19. I do my class work because I enjoy it.
20. Learning in class is interesting for me.
21. I try to answer difficult questions in class because it interests

me.
Study 2
External

1. I do my homework so that the teacher won’t yell at me.
2. I do my homework because I’ll get in trouble if I don’t.

3. I try to do well at school because I don’t want to have
problems.

4. I do my homework because this is what I am required to do.
5. I do my class work because that’s the rule.

Introjection
6. I do my class work because I’ll feel ashamed of myself if

I don’t.
7. If I don’t try to answer difficult questions in class, I’ll feel

ashamed of myself.
8. I do my homework because I’ll feel bad about myself if I

don’t.
9. I try to do well at school because I will feel bad about myself if

I don’t.
10. I try to do well at school because I feel guilty when I don’t do

all that I can.
Identification

11. I try to answer the difficult questions in class, to find out if I
am right or wrong.

12. I invest in studies because this will help me in the future.
13. There are subjects I invest in because they help me understand

things that are important to me.
14. I participate in class discussion because I know I will learn

from it.
15. I do my class work because it is fun.
16. I do my homework because it is interesting.
17. I do my class work because I enjoy it.
18. I do my homework because I enjoy it.
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Study 3
External

1. I participate in interest domain classes because this is what I
am required to do.

2. I participate in interest domain classes because that is the rule.
3. I make an effort in interest domain classes so that the teacher

won’t yell at me.
4. I invest in interest domain classes because I’ll get in trouble if

I don’t.
5. I try to work well in interest domain classes because I don’t

want to have problems.
Introjection

6. I pay attention in interest domain classes because I will feel
bad about myself if I don’t.

7. I do my class work because I’ll feel ashamed of myself if I
don’t.

8. I try to do well in interest domain classes because I want other
students to appreciate me.

9. I try to do well in interest domain classes because I feel guilty
when I don’t do all that I can.

10. I try to work well in interest domain classes because I’ll feel
bad about myself if I don’t.

Identification
11. I try to answer the difficult questions in my interest domain

classes, to find out if I am right or wrong.
12. I work seriously in interest domain classes because I want to

learn new things.
13. I pay attention in interest domain classes because I want to

understand the subject.
14. I invest in work in interest domain classes because the subject

interests me.
15. I invest in my interest domain classes because it will help me

in the future.
Intrinsic

16. I try to answer the difficult questions in interest domain
classes because I enjoy it.

17. I try to answer difficult questions in interest domain classes
because it interests me.

18. At home, I do assignments for the interest domain classes
because it is interesting.

19. I do my assignments in the interest domain classes because I
enjoy it.

20. I do my assignments in the interest domain classes because it
is fun.

20.

Note: The numbers of the items correspond to the numbers in the figure
of each study.

References

Al Haj, M. (1987). Social change and family process. NY: Westview
Press.

Al Karnawi (1999). Explanations of mental health symptoms by the
Bedouin Arabs of the Negev. International Journal of Social Psy-
chiatry, 45, 56–64.

Assor, A., Kaplan, H., Kanat-Maymon, Y., & Roth, G. (2005). Directly
controlling teacher behaviors as predictors of poor motivation and
engagement in girls and boys: The role of anger and anxiety.
Learning and Instruction, 15, 397–413.

Assor, A., Roth, G., & Deci, E. L. (2004). The emotional costs of per-
ceived parents’ conditional regard: A Self-Determination Theory
analysis. Journal of Personality, 72(1), 47–88.

Blais, M. R., Lachance, L., Vallerand, R. J., Briere, N. M., & Riddle,
A. S. (1993). The work motivation inventory. Revue Quebecoise
de Psychologie, 14, 185–215.

Chirkov, V., & Ryan, R. M. (2001). Parent and teacher autonomy-
support in Russian and U.S. adolescents. Journal of Cross-Cultural
Psychology, 32, 618–635.

Chirkov, V., Ryan, R. M., Kim, Y., & Kaplan, U. (2003). Differ-
entiating autonomy from individualism and independence: A
self-determination theory perspective on internalization of cul-
tural orientations and well-being. Journal of Personality and So-
cial Psychology, 84, 97–109.

Church, M. A., Elliot, A. J., & Gable, S. L. (2001). Perceptions of
classroom environment, achievement goals, and achievement out-
comes. Journal of Educational Psychology, 93, 43–45.

d’Ailly, H. (2003). Children’s autonomy and perceived control in learn-
ing: A model of motivation and achievement in Taiwan. Journal
of Educational Psychology, 95, 84–96.

De Charms, R. (1968). Personal causation: The internal affective de-
terminants of behavior. New York: Academic Press.

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-
determination in human behavior. New York: Plenum Press.

Elliot, A. J. (1999). Approach and avoidance motivation and achieve-
ment goals. Educational Psychologist, 34, 149–169.

Elliot, A. J., & Church, M. A. (1997). A hierarchical model of approach
and avoidance achievement motivation. Journal of Personality and
Social Psychology, 72, 218–232.

Friedman, I. F. (1999). Teacher-perceived work autonomy: The concept
and its measurement. Educational and Psychological Measure-
ment, 59, 58–76.

Grolnick, W. S., & Ryan, R. M. (1989). Parent styles associated with
children’s self-regulation and competence in school. Journal of
Educational Psychology, 81, 143–154.

Guttman L. (1954). A new approach to factor analysis: The radex. In
P. Lazarfeld (Ed.), Mathematical thinking in the social siences
(pp. 258–348). New York: Free Press of Glencoe.

Guttman, L. (1968). A general nonmetric technique for finding the
smallest coordinate space for a configuration of points. Psycho-
metrica, 33, 469–506.

Guttman, L. (1982). Facet theory, smallest space analysis and factor
analysis. Perceptual and Motor Skills, 54, 487–491.

Harackiewicz, J. M., Barron, K. E., Pintrich, P. R., Elliot, A. J., &
Thrash, T. M. (2002). Revision of achievement goal theory: Nec-
essary and illuminating. Journal of Educational Psychology, 94,
638–645.

Heine, S. J. (2003). An exploration of cultural variation in self-
enhancing and self-improving motivations. In V. Murphy-Berman
& J. J. Berman (Eds.), Nebraska Sympsium on Motivation: Vol.
49. Cross-cultural differences on the self (pp. 1–57). Lincoln, Ne-
braska: University of Nebraska Press.

Iyengar, S. S., & Lepper, M. R. (1999). Rethinking the value of choice: A
cultural perspective on intrinsic motivation. Journal of Personality
and Social Psychology, 76, 349–366.

Kaplan, H., Eilot, K., Assor, A., & Roth, G. (2005). Autonomy sup-
portive versus autonomy suppressive teaching: A cross cultural
study. Unpublished manuscript, Beer-Sheva, Israel: Ben-Gurion
University.

Katz, I., & Assor, A. (2002). The effect of autonomy support on in-
trinsic motivation in Jewish and Bedouin children: The meaning
of autonomy in different cultures. Paper presented in the Ameri-
can Educational Research Association (AERA) Conference, New
Orleans, U.S.A.

Koestner, R., Losier, G. F., Vallerand, R. J., & Carducci, D. (1996). Iden-
tified and introjected forms of political internalization: Extending

Springer



376 Motiv Emot (2006) 30:365–376

self-determination theory. Journal of Personality and Social Psy-
chology, 70, 1025–1036.

Markus, H. R., & Kitayama, S. K. (2003). Models of agency: So-
ciocultural diversity in the construction of action. In V. Murphy-
Berman & J. J. Berman (Eds.), Nebraska Sympsiom on Motivation:
Vol. 49. Cross-cultural differences on the self (pp. 1–57). Lincoln,
Nebraska: University of Nebraska Press.

Maslovaty, N., Marshall, A. E., & Alkin, M. C. (2001). Teachers’ per-
ceptions structured through facet theory: Smallest space analysis
versus factor analysis. Educational and Psychological Measure-
ment, 61, 71–84.

O’Connor, B. P., & Vallerand, R. J. (1990). Religious motivation in the
elderly: A French-Canadian replication and an extension. Journal
of Social Psychology, 130, 53–59.

Oishi, S. (2000). Goals as cornerstone of subjective well being: Link-
ing individuals and cultures. In E. Diener & E. M. Suh (eds.).
Culture and subjective well being (pp. 87–112). Cambridge, Mas-
sachusetts: Bradford Books.

Patrick, B. C., Skinner, E. A., & Connell, J. (1993). What motivates
children’s behavior and emotions? Joint effects of perceived con-
trol and autonomy in the academic domain. Journal of Personality
and Social Psychology, 65, 781–791.

Pelletier, G. L., Seguin-Levesque, C., & Legault, L. (2002). Pressure
from above and pressure from below as determinants of teachers
motivation and teaching behaviors. Journal of Educational Psy-
chology, 94, 186–196.

Ryan, R. M., & Connell, J. P. (1989). Perceived locus of causality
and internalization: Examining reasons for acting in two do-
mains. Journal of Personality and Social Psychology, 57, 749–
761.

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the
facilitation of intrinsic motivation, social development, and well-
being. American Psychologist, 55, 68–78.

Ryan, R. M., Rigby, S., & King, K. (1993). Two types of religious inter-
nalization and their relations to religious orientations and mental

health. Journal of Personality and Social Psychology, 65, 586–
596.

Sagiv, L., & Schwartz, S. H. (2000). Value priorities and subjective well-
being: Direct relations and congruity effects. European Journal of
Social Psychology, 30, 177–198.

Schlesinger, I. M., & Guttman, L. (1969). Smallest space analysis of
intelligence and achievement testes. Psychological Bulletin, 71,
95–100.

Shye, S. (1991). Faceted SSA: A computer program for the PC.
Jerusalem: Louis Guttman Israel Institute of Applied Social Re-
search.

Shye, S., Elizur, D., & Hoffman, M. (1994). Introduction to facet theory.
London: Sage Publications.

Triandis, H. C. (1995). Individualism and collectivism. Boulder,
Colorado: Westview Press.

Vallerand, R. J., Fortier, M. S., & Guay, F. (1997). Self-determination
and persistence in a real-life setting: Toward a motivational model
of high school drop out. Journal of Personality and Social Psy-
chology, 72, 1161–1176.

Vallerand, J. R., Pelletier, L. G., Blais, M. R., Briere, N. M., Senecal, C.,
& Vallieres, E. F. (1993). On the assessment of intrinsic, extrinsic
and amotivation in education: Evidence on the concurrent and
construct validity of the academic motivation scale. Educational
and Psychological Measurement, 53, 159–172.

Vansteenkiste, M., Zhou, M., Lens, W., & Soenens, B. (2005). Expe-
riences of autonomy and control among Chinese learners: Vital-
izing or immobilizing. Journal of Educational Psychology, 97,
468–483.

Williams, G. C., & Deci, E. L. (1996). Internalization of biopsychoso-
cial values by medical students: A test of self-determination theory.
Journal of Personality and Social Psychology, 70, 767–779.

Williams, G. C., Grow, V. M., Freedman, Z. R., Ryan, R. M., & Deci, E.
L. (1996). Motivational predictors of weight loss and weight-loss
maintenance. Journal of Personality and Social Psychology, 70,
115–126.

Springer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


