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English Abstract

This report details the revisions to and the validation of the Control, Agency, and
Means-ends Interview (Skinner, Chapman & Baltes, 1988c) across six languages: German,
English, Russian, Polish, Czech, and Japanese. Specifically, the original 80-item questionnaire
has been reduced to 58 items (unreliable items were removed). The revised CAMI (in German,
English, Russian, and Japanese only) is included in this report as appendix material. The report
thereby also serves as the technical manual for presenting and coding the CAMI. In addition to
this information, we present extensive validity information garnered from our Mean and
Covariance Structures (MACS) analyses across these socio-cultural settings as well as
longitudinally (three times of measurement) for the two Berlin samples and the Moscow sample.
This validity information includes (a) model fit statistics which indicate the overall validity of the
CAMI factorial structure, (b) the latent and raw data correlations among the CAMI constructs,
(c) their raw data mean-levels, (d) their raw data correlations with actual school performance
(and Raven intelligence when appropriate), (¢) a summary of the gender and grade effects on the
CAMI constructs, (f) tests of between-school differences for each of the socio-cultural settings
and times of measurement, and (g) basic psychometric information such as reliability, outlier

analyses, missing data estimation, skewness, and kurtosis.
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German Abstract (Zusarmenfassung)

Dieser Bericht enthilt Details iiber die Revision und die Validierung des Control,
Agency und Means-ends Interviews (Skinner, Chapman, & Baltes, 1988c¢) in sechs Sprachen:
Deutsch, Englisch, Russisch, Polnisch, Tschechisch und Japanisch. Die Linge des
Fragebogens wurde von urspriinglich 80 auf 58 Items reduziert (unreliable Fragen wurden
entfernt). Der revidierte CAMI ist (in Deutsch, Englisch, Russisch und Japanisch) in diesem
Bericht im Appendix enthalten. Dabei dient dieser Bericht auch als technisches Manual fiir die
Prisentation und die Kodierung des CAMI. Zusitzlich prisentieren wir ausgiebige
Informationen iiber die Validitét des Fragebogens, die mit Hilfe von Mittelwerts- und
Kovarianzstrukturanalysen (Mean and Covariance Structures analyses) ermittelt wurde. Diese
Analysen wurden sowohl fiir jedes sozio-kulturelle Setting als auch ldngsschnittlich (drei
MeBzeitpunkte) an zwei Berliner und einer Moskauer Stichprobe durchgefiihrt. Die
Validitdtsinformationen umfassen (a) Statistiken iiber die Modellanpassung, (b) die latenten
Korrelationen und die Rohdatenkorrelationen zwischen den CAMI-Konstrukten untereinander,
(c) ihre Rohdatenmittelwerte, (d) ihre Rohdatenkorrelationen mit der tatséichlichen Schulleistung
(und wenn angemessen, mit den Raven-Intelligenzscores), (¢) eine Zusammenfassung der
Geschlechts- und Alterseffekte auf die CAMI-Konstrukte, (f) die Uberpriifung der Unterschiede
zwischen den Schulen innerhalb jedes sozio-kulturellen Settings zu jedem MeBzeitpunkt und (g)
psychometrische Basisinformationen wie Reliabilitit, AusreiBeranalysen, Schiitzung fehlender

Daten, Schiefe und Exzef3.
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Introduction

The primary goal of this feport is to examine the multi-cultural validity of the revised
version of the Control, Agency and Means-Ends Interview (CAMI; Skinner, Chapman, &
Baltes, 1988a, b, c). Specifically, we test the CAMI across various socio-cultural samples of
children, all of whom were of middle childhood age (i.e., grades 2 through 6). We note here
that the revised CAMI examined in this report is essentially the same as the original (i.e.,
Skinner et al., 1988a) except that some items have been removed due to unreliability (see below
for details), and the instrument has been translated into Czech, Polish, Russian, and Japanese.
In addition to the original English and German version of the CAMI, the Russian and Japanese
translations are enclosed in the Appendix (due to technical difficulties, the Czech and Polish
versions were not available at press time).
An Action Theory of School Performance-Related Beliefs

The action-theory approach represents an integrative three-fold conception; it is a
comprehensive theoretical umbrella under which three major types of control-related, self-
related, and causality-related beliefs are covered (M. Baltes & Baltes, 1986; Skinner, in press).

Three-fold theoretical conceptualization. Figure 1 presents a schematic representation of
the theoretical framework. The theory focuses on goal-directed behavior that is produced by
intentionally acting agents as the central unit of psychological analysis. In an action-theory
framework, three constituents of goal-directed behavior are distinguished: the agent, various
means, and an end (or outcome). The relationé among these entities constitute three sets (or
types) of belief systems (see e.g., Chapman, 1984; Skinner, 1985). Each belief system applies
to a particular domain of human performance such as academic performance (the domain
measured here), friendship acqﬁisition, athletic performance, family relations, and so on (see
e.g., Heckhausen, 1994; Little, 1995a; see Figure 1 of Appendix H).

The dimensions of the first action-related belief system are termed Agency beliefs. They
refer to the agent's perception of his/her access to certain outcome-relevant means. In the
school performance domain, four means to which an agent may have access are specified: Effort

(e.g., trying hard), Ability (e.g., being smart), Luck (e.g., having luck), and Teachers (e.g.,
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getting help from the teacher). As noted by Skinner et al. (1988b; and see Chapman & Skinner,
1989; Little, Oettingen, Stetsenko & Baltes, 1995; Stetsenko, Little, Oettingen, & Baltes, 1995;
Oettingen, Little, Lindenberger, & Baltes, 1994) the agency beliefs are most closely related,
conceptually, to self-efficacy beliefs (e.g., Bandura, 1977). Two points of differentiation exist,
however, between the definitions of agency beliefs and self-efficacy beliefs. First, agency
beliefs, unlike self-efficacy beliefs, are defined for a broad range of potentially important
means, including those that are generally located both within agents (effort, ability) and outside
agents (teachers and luck). Second, agency beliefs specifically assess the extent to which the
child thinks he/she possesses certain means, independent of the degree to which the child thinks
this means is effective. In contrast, self-efficacy beliefs generally refer to a global assessment
of the accessibility of many means (and generally only effective ones).

The dimensions of the second action-related belief system are termed Means-ends beliefs.
They refer to the utility (or effectiveness) of certain means (or causes) to achieve a positive
outcome and avoid a negative outcome. In the school performance domain, five means by
which a positive outcome is achieved and a negative outcome is avoided are specified: Effort
(e.g., trying hard), Ability (e.g., being smart), Luck (e.g., having luck), Teachers (e.g., getting
help from the teacher) and, lastly, Unknowns (i.e., unknown factors). As noted by Skinner et
al. (1988b), the means-ends belief dimensions are most closely related, conceptually, to
causality beliefs. However, in this conceptualization and unlike other frameworks (e.g.,
strategy beliefs; Skinner, Wellborn, & Connell, 1990; Skinner, in press), these beliefs about the
relations between causes and outcomes refer to others, in general, and not to the particular child.
That is, they reflect generalized contingency-based reasoning about the various means that stem
from personal experiences as well as those of others (see Little & Lopez, 1995).

The third action-related belief system is termed Control Expectancy. It refers to the agent's
belief that s/he can produce the desired outcome, without reference to any specific means that
are potentially involved in this process. That is, Control Expectancy pertains directly to the
child's general judgement of the likelihood that s/he is able to achieve school success (e.g.,
good school grades) and avoid failure (e.g., bad school grades).

Both theoretically and empirically, the differentiation between the three sets of beliefs and
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the various subdimensions within the agency and means-ends beliefs provide unique sources of
information regarding various aspects of children's reasonings about the domain of school
performance (see e.g., Karasawa, Little, Miyashita, Mashima, & Azuma, 1995; Little & Lopez,
1995; Little et al., 1995; Lopez & Little, 1995b; Stetsenko et al., 1995; Oettingen, et al., 1994).
Such an approach allows one to identify what children think about general contingencies in the
domain of school performance, about their own role in utilizing these effective means, and
about an overall likelihood of achieving or avoiding a certain outcome.

Socio-cultural Determinants of Children’s Perceived Control

In most previous studies on performance-related beliefs, researchers have rarely taken a
cross-cultural approach. For example, the main focus of Western research has been on
individual cognitive development as a primary factor influencing and shaping children's
perceived control. Clearly, particular cognitive milestones have to be attained before a child
becomes able to exert control, perceive it, and form beliefs about it. As research has shown,
these control-related abilities emerge at certain stages of cognitive development and have
necessary age-dependent preconditions, such as the capacity to understand logical inverse
relations, see one's performance from a detached perspective, and relate temporally separate
outcomes to one another (see e.g. Nicholls, 1978, 1979).

However, there is growing interest in cross-cultural comparisons in the field of perceived
control, self-efficacy, and other self-related concepts. As Weisz (1990) notes, once certain
cognitive milestones have been attained, further development of perceived control may be
determined by a diverse array of non-cognitive factors, ranging from affective states
(Lewinsohn, Mischel, Chaplin, & Barton, 1980) to social stereotypes (Bandura, 1977), to
collective value systems and/or to social ideologies (e.g., Meyer, 1990; Rozenholtz & Simpson,
1984; Schooler, 1990).

The effects of some concrete aspects of the socio-cultural environment on self-conceptions
have been investigated in several studies. Findings show, for example, a crucial impact of
different work experience (Inkeles, 1983), and type of education on beliefs about corresponding
domains of performance (Kohn & Schooler, 1983; Rozenholtz & Rozenholiz, 1981). These

studies suggest that the development of the ability to evaluate one's own potential to control
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one's own behavior and various aspects of the environment may be a context-dependent process
(see also Little & Lopez, 1995).

In recent studies of perceived control, in which the CAMI instrument has been employed,
the roles of both developmental change and social environmental factors in producing
performance-related beliefs haye been examined (see e.g., Chapman, Skinner, & Baltes, 1990;
Little et al., 1995; Oettingen, Lindenberger, & Baltes, 1992; Oettingen, in press; Oettingen et
al., 1994; Skinner, 1990; Skinner, Schindler, & Tschechne, 1990; Stetsenko et al., 1995). One
of the findings reported was that children's school performance-related beliefs are dependent on
the learning environment and, more specifically, teacher's behavior and feedback to the students
(see also Skinner, Wellborn, & Connell, 1990).

This technical report attempts to establish the utility of cross-cultural comparisons by
establishing the internal and cross-sample validity of the measurement instrument.

Method

Specifics of the Operationalization

Table 1 presents a general overview of the specific dimensions within the general theoretical
structure of the CAMI instrument as well as a brief description of the item composition for each
dimension. As can be seen in this table, the three possible belief types represent the links
between an agent, various means, and an end; furthermore, with specific reference to 4 means
plus 1 unknown category, these links produce 10 possible dimensions of school performance-
related belief. Also shown in Table 1 (far right column) is the number of indicators formed
from the items of each dimension. These indicators are formed by randomly aggregating a
positively worded item with a negatively worded item (see Table 2). Specifically, Table 2 gives
the exact item numbers that are coupled to form each indicator. Appendix C gives the CAMI
questionnaire in its conceptual form in English with the ittem numbers corresponding to (a) the
reference item number for Table 2 and (b) the order in which they are administered. Appendix
D is the conceptual version in German, Appendix E the presentation version in Russian, and

Appendix F the presentation version in Japanese.
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Table 1
Item representation of the CAMI questionnaire

Number of
Factor Number and type of items indicators
_ Agency Beliefs
Agency: Effort 6 Items (3 in Positive direction, 3 in Negative) 3
Agency: Ability 6 Items (3 in Positive direction, 3 in Negative) 3
Agency: Luck 6 Items (3 in Positive direction, 3 in Negative) 3
Agency: Teacher 6 Items (3 in Positive direction, 3 in Negative) 3
Control Expectancy
4 Ttems (4 in Positive direction) 3
Means-Ends Beliefs
Means-Ends: Effort 6 Items (3 in Positive direction, 3 in Negative) 3
Means-Ends: Ability 6 Items (3 in Positive direction, 3 in Negative) 3
Means-Ends: Luck 6 Items (3 in Positive direction, 3 in Negative) 3
Means-Ends: Teacher 6 Items (3 in Positive direction, 3 in Negative) 3
Means-Ends: Unknown 6 Items (3 in Positive direction, 3 in Negative) 3
Total 58 30

Administration Procedures

The CAMI is designed as a group-administered instrument. For each of our samples, native-
language speakers and proctors group-administered the CAMI to the children in their classroom
without their teacher present. The group sizes ranged from 20 to 35 depending on the class size
and the number of children whose parents had given permission for their child to participate.
Each item was read aloud as the children silently followed along. The proctors ensured that each
child answered at the pace established by the reader as well as assisted with any questions or
problems. The 58-item CAMI requires approximately 30 to 45 minutes to complete, depending
upon the ages of the children. For children younger than the second grade, we recommend the
instrument be individually administered and that the technique of Harter be employed.
Specifically, first have the child determine whether s/he generally agrees or disagrees with an item
and then determine the degree of agreement or disagreement. For children older than grade 6 (the
instrument has been used on adolescents as old as the 11th grade), the proctored approach used

here is still recommended in order to ensure that each item is carefully considered.
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Table 2

Summary of the combination of items for each construct indicator

Construct  Indicator Items combined to form each indicator
agEFF il = mean(of agEFF_p3 agEFF nl);

1 agEFF_i2 = mean(of agEFF_p1 agEFF_n3);
agEFF_i3 = mean(of agEFF_p2 agEFF_n2);
agABL _il = mean(of agABL_p3 agABL _nl);

2 agABL_i2 = mean(of agABL_p2 agABL _n2);
agABL_i3 = mean(of agABL_pl agABL _n3),
aglLUC_il = mean(of agLUC_p2 aglLLUC_n2),

3 agLUC_i2 = mean(of agLUC_p1 agLLUC_n3),
agLUC_i3 = mean(qf agLUC_p3 agL,UC_nl);
agTEA_il = mean(of agTEA_p1 agTEA_n3);

4 agTEA_i2 = mean(of agTEA_p3 agTEA_nl);
agTEA_i3 = mean(of agTEA_p2 agTEA _n2);
Cntrl_il = Chntrl_p3;

5 Cntrl_i2 = mean(of Cntrl_p1 Cntrl_p2);
Cntrl_i3 = Cntrl_p4;
meEFF il = mean(of meEFF_p3 meEFF_n3);

6 meEFF_i2 = mean(of meEFF_p1 meEFF_n2);
meEFF_i3 = mean(of meEFF_p2 meEFF_n1);
meABL_il = mean(of meABL_p3 meABL_n1l);

7 meABL_i2 = mean(of meABL_p2 meABL_n2);
meABL i3 = mean(of meABL_pl1 meABL_n3);
melLUC_il = mean(of meLUC_p3 meLUC_n2),

8 meLUC 12 = mean(of meLLUC_p1 meLUC_nl);
meLUC_i3 = mean(of meLUC_p2 meLLUC_n3);
meTEA_il = mean(of meTEA_p3 meTEA_n2);

9 meTEA_i2 = mean(of meTEA_p2 meTEA_n3);
meTEA_i3 = mean(of meTEA_pl meTEA_nl);
meUNK_il = mean(of meUNK_p2 meUNK_nl);

10 meUNK_i2 = mean(of meUNK_pl meUNK_n3);
meUNK 13 = mean(of meUNK_p3 meUNK_n2);

Note. ag = Agency belief, me = Means-ends belief, Cntrl = Control Belief, EFF = Effort,
ABL = Ability, LUC = Luck, TEA = Teacher, _il, _i2, _i3 = Indicator number, _pl, _p2,
_p2 = Positively worded item number, _nl, _n2, n3 = Negatively worded item number.
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Table 3
Summary of the sample sizes for the various data sets by grade level and overall
Grade
2 3 4 5 6

MF T MF T MF T MF T MF T Total

E90 33 25 58 35 28 63 33 31 64 43 31 74 32 22 54 313
E91 55 40 95 26 20 46 14 19 33 31 29 60 34 29 63 297
E92 47 55102 55 41 96 35 30 65 42 37 79 42 38 80 422

M90 49 51100 57 67124 52 57109 50 62112 50 56106 551
M92 59 59118 36 35 71 10 12 22 35 32 67 39 41 80 358
M94 37 41 78 41 35 76 44 49 93 77 61138 24 26 50 435

wo1 47 65112 54 61115 46 67113 48 56104 29 44 73 517
w92 40 33 73 41 52 93 55 57112 43 55 98 29 47 76 452
W93 69 87156 32 23 55 44 51 95 57 53110 40 60100 516

P91 67 52119 81 79160 80 58138 96 76172 95 84179 768
791 29 31 60 31 30 61 36 33 69 190
U92 69 72141 82 50132 71 67138 66 58124 66 56122 657
J93 72 73145 83 71154 92 86178 96 80176 83 81164 817

Note. E90 = East Berlin, 1990; E91 = East Berlin, 1991; E92 = East Berlin, 1992; M90 =
Moscow, 1990; M92 = Moscow, 1992; M94 = Moscow, 1994; W91 = West Berlin, 1991;
W92 = West Berlin, 1992; W93 = West Berlin, 1993; P91 = Prague, 1991; Z91 = Warsaw,
1991; U92 = Los Angeles, 1992; J93 = Japan, 1993.
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Note that each item uses a 4-point response scale with each response alternatively labeled:
“never”, ”seldom”, “often”, and “always”, in English and “nie”, “selten”, “ziemlich oft”, and
“immer”, in German, for example.

The selection of items. As noted in Table 1 and mentioned above, the revised CAMI
consists of 58 items. The original CAMI consisted of 80 items, eight per domain, four
positively worded and four negatively worded (Skinner et al. 1988a, b, ¢). However,
subsequent analyses of the items within each domain showed that for each domain, six items
were sufficient to represent the construct information; that is, the levels of reliability for each
scale did not increase after six items were evaluated and thus, the one positively- and one
negatively-worded item with the lowest item-scale correlation were removed from the
questionnaire (all removed items showed item-scale correlations below .2 while the remaining
items showed item-scale correlations above .3). In addition, the four negatively-worded control
items showed levels of reliability below .3. Therefore, all negatively-worded items were
removed. The reason for the low levels of reliability of the negatively-worded control items is,
most likely, due to the double negative wording of these items plus the necessity to respond
with a “never” or “always” -- the grammatical complexity led to unreliable responses. Also, the
four positively-worded items all provided sufficient common information to justify keeping all
four items. Thus, as shown in Table 1, each of the CAMI dimensions consists of six items,
except control expectancy, which is measured with 4 items. As mentioned, these remaining 58
items are aggregated into three indicators for each of the 10 CAMI constructs. Note also that
further empirical justification for the shortened revision of the CAMI is found in the high levels
of fit for the confirmatory models discussed and presented below.

The aggregation of items. The six items from each domain are aggregated into composite
indicators in order to represent the information from these scales in more concise form and to
represent the factors in a more heterogeneous manner for use with the structural modeling
techniques (e.g. Bentler, 1993; Joreskog & Sorbom, 1989; Little, 1995b). That is, one
positively- and one negatively-worded item within each domain are randomly paired to bring the
total number of indicators for each construct or domain to three. The basic rationale behind

creating aggregate indicators, or parcels, is that through the systematic construction of linear
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composites of items from each of the dimensions more reliable and stable information specific to
the dimension is captured; this is the basic idea underlying test score theory (e.g., Nunnally,
1978). Combining items into three parcels of items to represent each dimension provides higher
levels of reliability per indicator and also allows for common variance among the set of
indicators to identify an underlying factor. Forming parcels amplifies what the items have in
common relative to their unique specificities. Thus, the parcelling of items is done in order to
measure the underlying construct inherent in each dimension at the latent level with multiple
indicators (Widaman & Kishton, 1995). By using three parcels of items to identify each of the
latent constructs, only the reliable, shared variance of the indicators is represented at the latent
lévcl (Joreskog & Sorbom, 1989; Widaman & Kishton, 1995). Three important features of
using multiple indicators for each dimension are that (a) each of the performance belief
dimensions can be represented as a latent factor in the confirmatory factor models, (b) this
information is represented as reliable variance only (i.e., the information is disattenuated or
corrected for unreliability), and (c) direct statistical comparisons of competing representations
(e.g., possible second-order factors) are made possible.

The samples. The common grade levels available for the comparisons are grades 2 through

6; the grade level by gender frequencies for each sample are presented in Table 3. The samples

that we evaluated were:

East Berlin 1990 (E90): 313 children, assessed in the Spring of 1990,
East Berlin 1991 (E91): 297 children, assessed in the Spring of 1991,
East Berlin 1992 (E92): 422 children, assessed in the Spring of 1992,
West Berlin 1991 (W91): 517 children, assessed in the Spring of 1991,
West Berlin 1992 (W92): 452 children, assessed in the Spring of 1992,
West Berlin 1993 (W93): 516 children, assessed in the Spring of 1993,
Moscow 1990 (M90): 551 children, assessed in the Fall of 1990,
Moscow 1992 (M92): 358 children, assessed in the Spring of 1992,
Moscow 1994 (M94): 435 children, assessed in the Spring of 1994,
Los Angeles! 1992 (U92): 657 children, assessed in the Spring of 1992,
Tokyo 1993 (J93): 817 children, assessed in the Spring of 1993,
Prague 1991 (P91): 768 children, assessed in the Spring of 1991,
Warsaw 1991 (Z91): 190 children, assessed in the Spring of 1991.

Table 4 gives the age distributions for each grade level and gender. As can be seen in the
table, the ages for each grade were very similar and covered the range from approximately 7.5

1 The Los Angeles sample was drawn from the greater Los Angeles metropolitan area; the
specific school district sampled was the Ontario-Montclair school district.
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Summary of the age distributions for the various data sets by Grade level
Grade 2 3 4 5 6

Mean std Mean std Mean std Mean std Mean std

E90 All 8.55 .32 9.66 .40 10.69 .45 11.76 .54 12.62 .35
Male 8.54 .32 9.66 .37 10.76 .52 11.74 .64 12.62 .36

Female 8.56 .33 9.66 .44 10.62 .36 11.78 .35 12.62 .35

E91 All 8.55 .36 948 .32 10.59 .38 11.61 .45 12.68 .43
Male 8.55 .39 9.54 .35 10.62 .31 11.64 .53 12.68 .46

Female 8.54 .32 941 .26 10.57 .44 11.57 .36 12.69 .39

E92 All 8.55 .36 9.55 .38 1049 .30 11.57 .41 12.57 .39
Male 8.54 .35 9.54 .40 10.55 .32 11.57 .41 12.60 .45

Female 8.56 .38 9.55 .34 1041 .27 11.58 .42 12.55 .33

W91 All 8.62 .42 9.63 .48 10.59 .52 11.58 .47 12.66 .46
Male 8.61 .40 9.70 .52 10.69 .62 11.70 .53 12.84 .50

Female 8.63 .43 9.57 .43 10.53 .43 11.48 .40 12.55 .40

w92 All 8.63 .47 9.62 .47 10.56 .40 11.64 .60 12.53 .49
Male 8.58 .48 9.75 .49 10.64 .44 11.64 .64 12.62 .48

Female 8.70 .44 9.52 .44 1048 .35 11.64 .57 12.47 .50

w93 All 8.17 .94 8.94 1.00 9.82 .72 10.51 .45 11.62 .55

Male 8.23 .97 9.11 1.19 987 .71 10.60 .49 11.60 .68

Female 8.13 .92 8.71 .61 9.77 .73 10.42 .38 11.63 .45

M90 Al 8.52 .36 9.61 .42 10.70 .51 11.54 .36 1251 .35
Male 8.53 .39 9.60 .46 10.73 .64 11.45 .39 12.51 .41

Female 8.51 .33 9.61 .39 10.67 .34 11.61 .33 12.50 .29

M92 All 892 .33 9.77 .69 10.14 .34 11.09 .45 12.20 .55
Male 8.89 .25 9.80 .79 10.06 .26 11.10 .51 1224 .74

Female 8.96 .39 9.73 .57 10.21 .39 11.07 .38 12.16 .26

M94 Al 871 .63 9.68 .59 1095 .39 11.55 .58 12.31 .75
Male 8.67 .62 9.70 .64 1092 .43 11.57 .60 1234 76

Female 8.75 .64 9.65 .54 1098 .35 11.52 .57 12.28 .76

U92 All 8.08 .40 9.15 .39 10.16 .43 11.14 42 12.18 .45
Male 8.13 .41 9.17 .38 10.20 .44 11.16 .42 12.21 .49

Female 8.04 .37 9.13 41 10.11 .41 11.12 .42 12.15 .38

Jo3 All 7.54 .29 8.52 .31 9.52 .29 10.51 .28 11.53 .27
Male 7.54 .28 8.50 .31 9.50 .29 - 10.51 .29 11.50 .26

Female 7.53 .30 8.53 .30 9.53 .28 10.50 .27 11.55 .27

P91 All 8.42 .60 9.30 .64 10.20 .75 11.37 .61 12.36 .49
Male 8.44 .57 9.39 .69 10.29 .78 11.40 .67 12.43 .54

Female 8.40 .65 9.22 .58 10.08 .69 11.33 .52 12.29 42

791 Al 8.34 .32 10.43 .28 12.46 .32
Male 8.30 .35 10.38 .30 12.55 .35

Female 8.38 .28 10.48 .26 12.36 .27

Note. E90 = East Berlin, 1990; E91 = East Berlin, 1991; E92 = East Berlin, 1992; M90 =
Moscow, 1990; M92 = Moscow, 1992; M94 = Moscow, 1994; W91 = West Berlin, 1991; W92
= West Berlin, 1992; W93 = West Berlin, 1993; P91 = Prague, 1991; Z91 = Warsaw, 1991,
U92 = Los Angeles, 1992; J93 = Japan, 1993.
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to 12.5, or middle childhood, with the exception of the Tokyo sample, where the average age at
each grade level was between .3 and .6 years less than the other samples. Notably, each of
these samples represents lower-middle class areas in each sample (for more details see
Karasawa et al., in press; Little et. al., 1995; Oettingen et al., 1994; Stetsenko et al., 1995).
Also, we selected two schools per sample and within each school, we chose generally two to
four classrooms. The longitudinal samples are exceptions in that some children moved to
different classrooms; however, we followed only those children who stayed in the same
schools. Our tests for differences between schools at each assessment occasion are presented in
Appendix B, Table 35. As shown in this Table, very few mean-level, variance ,or correlation
differences emerged. Thus, within-culture variability on this dimension is quite small.
Treatment of the Data

We assessed at the level of the aggregate indicators of each construct the number of missing
responses, the number of outliers, as well as the skewness and kurtosis of the responses. Very
few of the items in the analyses had missing data. Overall, less than .5% of the responses were
missing and these values were replaced using regression techniques to estimate any missing
value from non-missing items. Our assessments of the distributional characteristics (e.g.,
skewness, outliers) of the variables in the data set were conducted for each of the indictors of
the lower-order constructs. All indicators showed no evidence of skewness or kurtosis (e.g.,
all skewness and kurtosis coefficients were within the + 1 range, except for two indicators in
the Tokyo sample, both related to Means-Ends Unknown; see Table 5).

Outliers for each of the indictors were identified through regression techniques (see
Tabachnick & Fidell, 1989). Specifically, each of the 30 indicators was predicted by the set of
29 remaining indictors used in the analyses as well as gender, the linear effects of grade in
school, and the quadratic effects of grade in school. Any data point falling outside the 99%
isodensity contour (i.e., the conditional confidence interval) of the regression equation was
deemed an outlier and was replaced with a value that was at the 95% isodensity contour
estimated from the same regression equation. Overall, less than 2% of the responses were
identified as outliers and subsequently reweighted. Table 6 gives a summary of the percent

missing and the percent outliers for each of the samples.
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Table 5
Skewness and Kurtosis of the CAMI constructs
Data
Set agEFF agABL agLUC agTEA Cntrl meEFF meABL meLUC meTEA meUNK
E90 S 23 29 15 .11 13 16 23 30 .07 .28
K -35 -32 45 07 -64 -02 54 .08 -29 .68
E91 § -21 .23 .10 -06 -17 -14 -04 51 .63 .10
K -25 -32 -02 32 -44 34 79 -22 1.18 .26
E92 S 04 12 09 -44 01 -11 -29 31 .09 .44
K 06 .02 .14 74 -37 49 09 -34 .18 .89
wol S -12 15 .16 -06 -19 .15 -05 57 24 01
K -38 -10 .14 -05 -36 47 33 41 -26 .07
w92 S -07 16 .15 -02 -08 -09 -13 .61 .16 .52
K -.18 -36 48 -16 -68 39 23 56 .08 143
wo3 S -24 13 -13 -34 -12 -09 .19 .82 54 .31
K 09 -05 46 -05 -59 .26 .57 135 .38 .79
M9 S -02 -14 30 27 -14 -27 04 53 45 -02
K -3 -19 -11 -10 -56 35 -07 -06 -13 .17
M2 § -08 -21 -03 .07 -34 -07 -04 .50 .50 .20
K -53 02 -07 -05 -49 09 -22 03 .64 .07
M9 S -27 -15 -19 -23 -33 -06 .12 .65 .51 .19
K -29 -46 -09 -27 -49 21 -17 -08 -35 -21
u92 S -31 -24 -18 -30 -99 -31 .10 47 .66 .13
K -13 -13 -13 01 61 .03 -06 -46 .05 -26
Jjo3  § -25 -06 .03 -51 .16 -49 00 .74 188 -.13
K 48 54 -50 51 -30 .07 -05 -.11 429 -39
P91 S -14 01 -05 .08 -16 -04 -14 54 .14 .09
K -41 14 16 22 -26 .13 63 .08 -13 .19
7291 S 05 -01 24 31 -11 07 -27 07 -07 .30
K -61 -13 -17 -55 -38 .52 103 -16 -45 .43

Note. S = Skewness, K = Kurtosis. E90 = East Berlin, 1990; E91= East Berlin, 1991;
E92 = East Berlin, 1992; M90 = Moscow, 1990; M92 = Moscow, 1992; M9 = West

Berlin, 1993; P91 = Prague, 1991; Z91 = Warsaw, 1991; U92 = Los Angeles 1992; J93 =

Japan 1993.
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Table 6
Summary of the percentage of extreme and missing values for the CAMI constructs
Data
Set agEFF agABL aglLUC agTEA Cntrl meEFF meABL meLUC meTEA meUNK
E90O M 32 32 32 64 32 32 .32 32 .32 .32
E 245 181 277 192 181 256 213 256 245 213
E91 M 34 67 34 34 34 34 34 67 .34 .67
E 247 157 2.02 224 157 213 236 236 224 236
E92 M 166 190 166 166 142 190 2.13 142 190 2.13
E 1.58 229 150 205 237 174 197 166 221 1.66
wWo1 M 58 58 .58 58 39 58 58 58 .58 .58
E 1.68 161 161 200 123 193 1.74 135 129 142
w92 M 177 155 177 133 111 199 155 177 177 243
E 214 206 184 192 96 162 199 199 229 214
W93 M 78 58 .58 .78 39 78 .78 .58 1.16 1.36
E 220 161 142 155 181 136 161 181 181 1.55
MO M 0 00 .18 00 .00 .18 .36 .18 .36 .18
E 1.33 218 242 133 182 133 212 242 181 194
M2 M 84 56 .56 84 56 1,12 140 140 84 .84
E 233 326 205 205 242 186 1.68 3.07 186 345
M4 M 00 00 00 00 60 .00 .00 .00 .00 .00
E 230 222 215 123 153 138 146 3.60 215 222
uo2 M A5 15 15 15 00 30 .15 .15 .15 .30
E 142 127 122 107 1.67 142 117 203 147 1.22
193 M A2 12 12 12 12 12 12 12 12 .12
E 131 1.10 139 94 86 139 1.14 212 277 1.67
P91 M 00 .00 .00 .00 00 .00 .00 .00 .00 .00
E 1.52 122 230 187 165 182 187 2.65 213 2.08
Z91 M 158 158 158 158 .00 158 158 158 .00 .00
E 1.75 158 228 .53 .70 193 193 193 140 1.58

Note. M = Percent missing, E = Percent extreme. E90 = East Berlin, 1990; E91 = East
Berlin, 1991; E92 = East Berlin, 1992; M90 = Moscow, 1990; M92 = Moscow, 1992;
M94 = Moscow, 1994; W91 = West Berlin, 1991; W92 = West Berlin, 1992; W93 =

West Berlin, 1993; P91 = Prague, 1991; Z91 = Warsaw, 1991; U92 = Los Angeles 1992;

J93 = Japan 1993.
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Analytic Procedures

To evaluate the accuracy of the models tested, two measures of model fit were used, the
Tucker-Lewis Rho coefficient and the Incremental Fit Index (IFI). Both of these statistics rely
on the maximum likelihood %2 statistic which measures the statistical significance of the
difference between the original and reproduced covariance matrices (Joreskog & Sérbom,
1989). Both the Rho (also termed NNFI, or non-normed fit index; see, Bentler, 1993; Bentler
& Bonett, 1980; Tucker & Lewis, 1973) and IFI (see Marsh, Balla, & McDonald, 1988)
coefficients assess the practical level of fit for a specified model. The practical level of fit
indexed by the Rho coefficient is the proportion of fit gained relative to a Null hypothesis model
that specifies no relations among the measured variables. Tucker and Lewis suggested that a
Rho value of about .90 or greater is a sufficient increase in the relative fit between the Null
model and the specified alternative to accept the alternative model as being an adequate
representation of the underlying structure among the measured varnables.

The model. As mentioned above, confirmatory analyses of the CAMI were conducted.
The substantive model specified was a mean and covariances structures (MACS) confirmatory
factor model of the CAMI questionnaire (see Little, 1995b, for a detailed description of these
types of models and their relations to tests of factorial invariance from a selection point of view;
see also, Byrne, Shavelson, & Muthén, 1989; Meredith, 1993). The basic hypothesis tested
was that 10 factors underlie the CAMI instrument. Theoretically, the primary 10 factors
represent the four Agency Belief domains of Effort, Ability, Luck, and Teachers, the five Mean-
Ends Belief domains of Effort, Ability, Luck, Teachers, and Unknowns, and lastly the single
Control Expectancy dimension. In addition to this test of the basic underlying structure of the
CAM], a second order Agency factor was hypothesized. This second-order factor was expected
to represent the covariation among three of the first-order agency belief dimensions; namely
Effort, Ability, and Luck -- this factor was termed Agency: EAL. A third type of model was
also tested; specifically, the second-order dimension of Agency EAL was fit as a first-order
factor for which the raw data scale scores for Effort, Ability, and Luck served as indicators.

The specifics of the model estimation process can most easily be explainéd by reference to

Figure 2 (see Figure 2 of Appendix H). This basic factor model allowed estimates for only the
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hypothesized pattern of factor loadings; specifically, each indicator for a given construct was
allowed to load only on the hypothesized latent factor. This measurement model also allowed
each factor to inter-correlate freely. Thus, the measurement model represents an oblique 10-
factor solution with an idealized simple structure for the factor pattern. This model also
included three additional measured constructs; as can be seen in Figure 2, these constructs
represent the effects gender, linear grade, and quadratic grade. The effects of these three
constructs were partialed from the CAMI constructs. Importantly, no residual correlations were
estimated nor was any additional partialling from the measured variables allowed. This very
strong test of the factor model was forced upon the data for two reasons. First, because of the
random heterogeneous indicator composition, no item- or indicator-specific variance was
expected and second, the results of this strong test, if supported, do not need to be cross-
validated (because no changes or enhancements to the initial a priori theoretical conceptualization
were done) and the estimates can be compared across samples in a more straightforward and
meaningful way (see also Little, 1995b).

Referring to the specifics of Figure 2, only two of the CAMI constructs are represented for
simplicity. Two very important features of this figure should be noted. First, this method of
modeling explicitly decomposes the covariance information into two components, variance and
correlation. Second, the mean level information from each of the indicators is explicitly
integrated into the models (see McArdle & McDonald, 1984; Sérbom, 1981). With regard to
the first important feature, representing the differences in variances is critically important, as
selection theorem allows for differences in variances. Therefore, analyses of data from more
than one group need to be conducted on the covariances among the indicators. Once this
covariance information is represented in the latent space, the decomposition of the variance
information from the correlation information is conducted. Representing the strength of
relationship in terms of correlations (as opposed to covariances) is useful for two reasons.
First, correlational metric is readily interpretable; second, the analytic machinery for testing the
significance of the differences between correlations is well established (see Little, 1995b;
Oettingen et al., 1994).

As mentioned, in addition to the basic constructs of the CAMI (i.e., 30 indicators for 10
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factors in the 10-factor model and 24 indicators for 8 factors in the 8-factor representation), we
included three additional single indicator variables in the models in order to estimate and thus
control for (i.e., partial) their effects: linear grade, quadratic grade, and génder (see Little,
1995b).

Because we performed the analyses on moment matrices among all indicators, we specified
a Mean Level factor. In Figure 2, this factor is identified as “x-bar” and is enclosed within a
triangle, following the figural conventions of McArdle (e.g., McArdle & Epstein, 1987). Note
that this factor was represented such that all indicators loaded on it, thereby estimating the
intercept or mean levels of each indicator. In addition, we imposed metric invariance of these
intercept loadings as well as the factor loadings of the indicators of each CAMI construct across
the multiple groups included in the analyses (as noted by the “=" sign next to each of the factor
loading estimates). By imposing metric invariance, we insured equality of measurement of all
constructs in each group in the analyses. (Note, for this report, we tested metric invariance only
for the between-school comparisons. In our published reports, we test metric invariance
assumptions for the groups of subjects that we explicitly compare.)

Another feature that can be seen in Figure 2 is that we decompose the variance and
covariance information for each of the CAMI factors into variance and correlation information
by estimating a paired second-order factor for each first-order factor; this estimation procedure
can be seen in Figure 2 in that each represented CAMI factor is actually represented as two
factors. At the bottom of the figure are the lower-order factors, which are measured by the
observed indicators. In the middle of the figure are the second-order factors, which are
"measured" by the lower-order latent factors. We estimated the variance of each latent factor as
a directed path from the respective second-order factor to the respective first-order factor and
fixed the first-order factor variance to zero; this forces all the variance and covariance
information of the first-order factor to the level of the second-order factor. We fixed the
estimated latent standard deviation (i.e., the directed path between the second- and first-order
factors, or the Beta estimate) at 1.0 in the first group to establish the scale of measurement (as
noted by an asterisk next to the 1.0 after the noted group 1 estimate -- “G1: 1.0*””). Because of

the metric invariance constraint of the indicator's loadings, we allowed this variance information
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to vary freely in each subsequent group (i.e., the path labeled, “Gn: e” -- all “e's” in the figure
are estimated model parameters). We fixed the variances (i.e., Psi estimates) of each second-
order factor at 1.0 in each group to identify each factor and the overall model; further, because
we fixed all second-order factor variances at 1.0, we could estimate the relations among the
second-order factors as correlations. Also because of the metric invariance constraint, we could
estimate the mean levels of the factors by fixing the means of the second-order CAMI factors in
the first group and allowing the means to vary freely in each remaining group (see, McArdle &
McDonald, 1984). Thus, we estimated the mean levels as mean differences relative to the first
group, the variances as variance differences relative to the first group, and the covariances as
correlations among the second-order factors.

Appendix G contains sample LISREL code used for estimating these models. In the
appendix, only two groups are shown for simplification, each subsequent group would be
identical to the second group. Also note that the input moment matrix for the analyses had the
mean level information as the first column and first row of the matrix -- some moment matrices
have the mean level information as the last column and last row of the matrix. Lastly, because
of the large number of parameter estimates for this model, the start values, which must be quite
precise, are read in from external files. These were estimated from the first, non-metrically
constrained run of the models (see Figure 2 of Appendix H).

Figure 3 (i.e., Figure 3 of Appendix H) presents a figural representation of the three types
of model tested for the CAMI construct. The first panel of Figure 3 shows a simple first-order
representation where the factors Effort, Ability, and Luck are represented by their respective
indicators. The second panel of Figure 3 shows a more complex higher-order representation of
the relations among the three constructs. With this form of representation, the estimates of
correlation among the three constructs are replaced with estimates of higher-order factor
loadings. Mathematically, the three higher-order factor loadings reproduce exactly the same
covariance information as the three lower-order factor correlations. As a consequence of the
interdependence between the two models, a test of which model is better is not available.
However, the relative utility of the higher-order factor can be weighed against the three lower-

order factors by evaluating the pattern of relations between these two types of representation and
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the remaining factors in the model (see Figure 3 of Appendix H).

More specifically, the answer to the question of which model is better focuses on the
difference between (a) the pattern of correlation of the three lower-order factors with the
remaining seven factors compared with (b) the pattern of correlation of the higher-order factor
with the remaining seven factors. The essential questions is: Does the higher-order factor
capture and reproduce the same pattern of correlation with the seven remaining factors as fully
as the three lower-order factors? For example, if Effort, Ability, and Luck each correlate with
Agency: Teacher at a .50 level and this covariance is also that part of the variance that each
shares in common (i.e., is represented by the second order EAL factor), then a higher-order
factor will correlate with Agency: Teacher at (at least) a .50 level as well. However, if the .50
correlation between, for example, Agency: Effort and Agency: Teacher is due to the unique
variance of Effort (i.e., reliable variance that is not captured by the higher-order EAL factor),
then the higher-order EAL factor will not capture and reproduce the same patterns of correlation
with Agency: Teacher nor the six remaining first-order factors; that is, it will not do as well as
the three lower-order factors (e.g., Effort, Ability, and Luck) in capturing the covariance
information.

Results

The fit statistics from the three types of tested model are presented in Table 7. As can be
seen in Table 7, the fit of these models are all remarkably strong and reproduce very consistent
information regarding the CAMI constructs. All samples produced acceptable levels of fit (i.e.,
all Rho values were above .90, except Warsaw and this may be due to sample size). The
primary comparisons to be made for these data are (a) across all cultures, the three tested models
provided excellent levels of fit to the data and (b) going from a 10-factor solution to the 10-first-
order-with-one-second-order factor solution to the 8-lower-order factor solution provided
relatively consistent and equivalent levels of fit with one exception, Tokyo. The model-fit
statistics for the Tokyo sample shows that the difference in the Rho values between the 10-
factor and 8-factor models is greater than .05; general convention suggests that differences in
Rho greater than .05 represent a significant loss in information (Tucker & Lewis, 1973; and see

Little, 1995b). Only the Tokyo sample showed a significant change in the Rho statistic of
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Table 7
Comparison of the relative fit statistics for the internal validity analyses
10 Factors 2nd Order Factor 8 Factors

Null Null

X2 X2@20) P v X2(434) P U X2 X272y P 1
E90 42103 672.3 914 933 726.64 .905 923 2937.2 483.39 .895 .921
E91 4680.9 710.6 912 .932 748.74 909 927 3365.6 535.99 .887 .915
E92  5828.3 733.6 .926 .942 780.20 .922 936 4337.1 588.97 .897 .922
W91l 6380.1 826.7 .913 .932 872.66 .909 .926 4714.3 642.88 .890 .917
W92 5623.1 753.9 918 936  793.10 .914 931 4149.2 $12.10 .918 .938 |
W93  6649.7 863.9 .909 .909 931.11 901 .920 49314 622.89 .901 .925
M90 6308.7 723.1 .934 .949 775.20 928 942 4786.4 579.18 911 .932
M92  4709.7 654.9 .930 .945 679.91 .929 942 3519.6 449.34 928 .945
M94 5312.8 700.1 .927 943 751.53 919 935 40544 545.28 .905 .928
U92 71319 869.3 915 .933 929.97 909 926 5574.0 590.48 .921 .940
J93  10837.0 1052.1 .923 939 1500.21 .874 .898 8472.6 1119.34 .865 .897
P91  7825.5 881.3 .921 .938 970.02 911 .927 6201.0 713.84 .903 .925
791 23953 608.7 .873 .904 645.82 .862 .892 1791.2 402.78 .883 914

Note. E90 = East Berlin, 1990; E91 = East Berlin, 1991; E92 = East Berlin, 1992; M90 =
Moscow, 1990; M92 = Moscow, 1992; M94 = Moscow, 1994; W91 = West Berlin, 1991;
W92 = West Berlin, 1992; W93 = West Berlin, 1993; P91 = Prague, 1991; Z91 = Warsaw,
1991; U92 = Los Angeles, 1992; J93 = Japan, 1993.

%2 = The maximum Likelihood chi-square statistic

p
1

the non-normed fit index
the incremental fit index
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greater than .05. The reason for this is that Agency: Luck is not highly correlated with Agency:
Effort and Agency: Ability (see Karasawa et al., in press, for a description of the reasons why)
and thus, the Agency: EAL representation is inappropriate for this sample. However, the
primary observation that is apparent here is that both a 10-factor and an 8-factor representation
of the data are supported for the other samples and that the 10-factor solution holds for all
samples. In terms of cross-cultural comparisons, then, the 10-factor solution is the most valid
of the possible representations.

Because our models also contained the effects of gender, linear grade, and quadratic grade,
we present a summary of these effects in Table 8. For the gender effects, girls were coded
higher than boys; therefore, positive z-values greater than 1.96 indicate higher beliefs for girls,
negative z-values favor the boys. The z-values for the grade-effects are interpreted similarly.
Specifically, a positive z-value for grade indicates a positive linear increase. If this effect is
accompanied by a positive quadratic component, this general linear increase accelerates with age
cohort. If a positive linear effect is accompanied by a negative quadratic component, then the
effect decelerates with age cohort.

We present the internal relations among the CAMI constructs in Appendix A . These tables
(i.e. Table 9 through 21) provide a summary of the information gleaned from the internal
validity models. Each table contains four matrices of correlation among the CAMI constructs.
The most important point to note about these matrices is the remarkable similarity, and thus
stability, of the estimates of correlation. That is, each matrix represents the estimated set of
relations among the CAMI constructs from different models and, yet, the correlations emerged
as nearly isomorphic in each. The first 3 matrices listed in each table are LISREL maximum
likelihood estimates of the latent correlation from the three MACS models: the 10-factor model,
the 10-factor-plus-one-higher-order factor model and the 8-factor model, respectively. The last
matrix (bottom panel of each table) contains two estimates of correlation. Below the diagonal of
the matrix are the raw data correlations and above the diagonal are the simple raw data
corrections for unreliability (see Nunnally, 1978: Ryp =r12 / (sqrt(ry1) * sqrt(rp2) ). The
diagonal elements marked by an asterisks are the internal consistency reliability estimates

(Cronbach, 1951; Widaman & Hays, 1986).



Table 8
z-values for Gender, Grade, and Grade2 effects
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Cntrl agEFF agABL agLUC agTEA agEAL meEFF meABL meLUC meTEA meUNK

Gender
Grade
GradeQ

Gender
Grade
GradeQ

Gender
Grade
GradeQ

Gender
Grade
GradeQ

Gender
Grade
GradeQ

Gender
Grade
GradeQ

1.53
-.63
1.90

40
-.88
.38

2.42
1.62
-28

-.34
1.65

-.96
-.06
2.11

-1.70
2.74
-.59

1.93
-.07
1.01

1.42
-1.75
-.09

1.92
-.32

30
39

.84
-76
1.90

-1.28
1.99
-1.70

1.25
-1.99
1.39

.60
-3.23
.16

1.13
-75
35

-1.55
-.55
1.15

-.41
1.01
1.24

-2.53
1.55
-.81

2.55
-3.17
2.03

.60
-6.09
.24

3.45
-3.27
1.34

1.21
-3.97
1.58

.09
-3.42
2.56

-.37
-2.59
.54

East Berlin 1990 .

3.32
-.35
1.78

2.12
-1.75
1.51

-.64
4.16
0.97

East Berlin 1991

1.35
-3.24
.69

97
-3.95
.14

-.99
2.56
.96

East Berlin 1992

2.79
-1.19
-.06

2.38
-1.04
47

-.46
2.94
-1.90

West Berlin 1991

1.56
-73
-1.33

-.23
-.95
1.06

.54
4.14
1.01

West Berlin 1992

2.60
-.10
-.29

.30
-1.40
2.20

1.97
3.15
1.40

West Berlin 1993

.82
97
-1.58

-1.62
74
-.88

-1.09
2.69
-.24

-.65
-.06
1.25

-1.00
-.87
1.68

-.88
-.73

-.28
-1.69
2.68

-1.31
-1.65
-.06

-2.16
-3.50
-.88

51
-3.54
3.22

2.14
-6.39
2.84

95
-6.40
3.09

.00
-7.60
1.74

-.92
-8.24
291

52
-6.33
1.92

-.56
2.69
3.07

-.83
-2.79
3.05

-.15
-72
1.61

1.89
-3.40
3.69

-.89
-1.14
2.08

45
-3.50
332

-.50
-2.87

.50
-.29

-1.15
-.54
1.74

.30
1.32
-1.82

-.10
-2.61
12

-23
5
-1.11

25
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Table 38, continued

Cntrl agEFF agABL agLUC agTEA agEAL meEFF meABL meLUC meTEA meUNK

Moscow 1990

Gender 4.13 547 4.05 408 333 519 -71 -1.86 .85 -1.13 -86
Grade -2.10 -54 1.75 -3.01 -2.67 -75 1.87 -2.21 -642 -1.40 -3.84
GradeQ .71 -101 80 .11 -71 .03 .57 106 3.04 478 1.28

Moscow 1992

Gender 3.56 476 245 199 339 400 -45 -1.79 -45 -1.14 -76
Grade -1.73 -41 .77 -288 -77 -97 .08 138 -34 127 -2.54
GradeQ .33 -28 -72 .09 -124 -38 .74 .54 398 180 3.68

Moscow 1994

Gender 2.87 4.28 174 3.16 438 379 .26 -3.50 -1.99 -2.44 -1.56
Grade -4.61 -2.19 -59 -272 -82 -229 -370 -2.03 .36 .61 1.02
GradeQ .65 -0.74 -1.20 -0.93 -43 -124 -08 .01 138 206 -95

Los Angeles 1992

Gender .83 507 147 348 243 3.68 -1.68 -2.47 -60 -2.33 -.66
Grade 49 -2.07 -2.85 -4.12 -2.13 -343 501 .69 -7.26 -3.33 -3.36
GradeQ -1.63 -3.55 -72 -2.71 -3.29 -2.71 -34 115 319 6.09 154

Tokyo 1993

Gender .63 394 -277 295 260 .40 -53 -3.81 231 -2.00 -46
Grade -1.31 -06 -3.23 -330 1.01 -1.28 8.17 292 -551 -3.98 -3.43
GradeQ -44 -06 135 .87 .78 .47 -544 -1.76 136 1.01 -2.51

Prague 1991

Gender 1.51 3.09 25 1.13 275 145 -1.67 -1.37 .84 -1.15 -.15
Grade -5.27 .29 -3.56 -6.20 -74 -3.74 -1.19 -2.73 -6.00 -42 -2.82
GradeQ -1.10 -4.72 -1.04 -1.58 -2.70 -2.81 -97 1.19 521 5.05 433

Warsaw 1991

Gender 3.31 475 1.64 3.50 5.07 437 -1.14 -1.65 -2.23 -1.99 -1.53
Grade 65 168 .12 .05 -2.58 .83 .50 -1.53 -4.07 -1.23 -353
GradeQ .68 -92 89 78 .49 01 -192 -89 1.11 .22 -1.12

Note. Catrl = control expectancy, agEFF = agency for effort, agABL = agency for ability,
aglLUC = agency for luck, agTEA = agency for teacher, agEAL = agency for effort, ability
and luck combined, meEFF = means ends for effort, me ABL = means ends for effort,
meLUC = means ends for luck, meTEA = means ends for teacher, meUNK = means ends
for unknown.
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As can be seen in these tables, the reliabilities of the factors are all at a moderate level. This
finding suggests that some procedure for disattenuation is necessary in order to uncover the
underlying relationships between the constructs. In fact, the marked changes in the estimated
levels of correlation between the constructs can be seen both in the raw corrections of the
correlations and in the maximum likelihood estimates of the disattenuated relations.

Appendix B contains the rawdata correlations between the CAMI constructs and the
children's actual school performance (as rated by the teachers). These tables (Tables 22 - 34)
represent the external validity or predictive validity of the CAMI constructs. As can be seen
throughout these tables, the Agency and Control dimensions show the strongest predictive
relations, whereas the Means-ends beliefs did not predict academic performance.

Discussion and Conclusions

One important point of critical discussion exists and surrounds the levels of reliability for
the constructs. The levels of reliability were uniformly in the low 70s, suggesting similarity of
the measurement qualities of the CAMI constructs across cultures. However, these relatively
lower levels of reliability also suggest that the measurement qualities of the instrument can be
improved. At least two possible sources of unreliability exist for this instrument in its current
form. First, the statements that a child must read are sometimes wordy. A careful analysis of
the sentence structure of many of the items shows that some words are superfluous to the
communicative intent of the statement. Second, the response alternatives of never, seldom,
often, and always can be construed as logically at odds with the intent of the statement,
particularly the negatively worded items. This confusion is likely randomly distributed, which
is only problematic for the reliability of the instrument and not necessarily its validity. Having
pointed out the reliability problems, a second point here should be made. Efforts to re-word the
items may result in systematic changes to the reliable variance components of the items (i.e., the
validity) and may produce a less heterogeneous measurement space. Any changes to the items
will need to be carefully studied and validated. Using a different response scale, however, may
be more easily implemented if one does not wish to compare precise values of past research
with the newly obtained data; only relative patterns can be evaluated, unless some form of

norming or equating procedure is conducted. We note here, however, that an instrument has



Cross-cultural validity of the CAMI
28

been developed for other domains as well as the academic performance domain that is simpler in
format and produces higher reliabilities (i.e., the Multi-CAMI; Little, 1995a). In addition, a
more behaviorally-oriented instrument of children’s strategic control has been developed (i.e.,
the BISC; Lopez & Little, 1995a).

Given the high number of complications in translating an instrument such as the CAMI for
use in many cultures, the results of these confirmatory analyses are extremely encouraging. The
primary conclusion drawn here is that this instrument has been successfully translated into the
various languages represented by the cultures because (a) the configural structure of perceived
control as assessed by the CAMI instrument was ostensibly identical for each of the samples,
and (b) the metric structure of the performance-related beliefs as assessed by the CAMI
instrument is, also, nearly identical.

Regarding the questions of whether a 10- or 8-factor solution is more appropriate, the
distinctions between the two types of models will have to rely on external validity
considerations such as: do the dimensions of Effort, Ability, or Luck make unique, differential
predictions (our published data suggests so; see e.g., Little et al., 1995; Karasawa et al., in
press). Alternatively, if the three dimensions behave in the same way, then the EAL
representation of their influence is supported. For ease of modeling, the 8 lower-order factor
representation is simpler and more stable to estimate, especially with smaller sample sizes, such
as the 190 subjects from Warsaw; furthermore, this sample size issue is important for any by
grade comparisons of these constructs. Given the data patterns presented in this technical
report, both models will need to be evaluated and where differences emerge they should follow
from theory. However, given the nature of the Tokyo sample, this statement would need to
tempered by the following: Any comparisons to the Tokyo sample would have to be made on
the 10-factor model only, because the 8-factor model is not supported in the Tokyo data; that is,

the “lowest common denominator” for these comparisons would be the full 10-factor model.
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Table 9
Relations among the CAMI constructs for East Berlin 1990 (n = 313)

10 1st-Order Factors; MACS model estimates

Cntrl agEFF agABL agLUC agTEA meEFF meABL meLUC meTEA meUNK

Cntrl -

agEFF 871 —

agABL 717 911 -——

agLuC 792 915 888 -

agTEA 526 673 594 648 -

meEFF 462 317 192 137 192 -

meABL 368 177 236 216 076 805 ——

meLUC 028 -235 -205 -136 -156 -062 235 -

meTEA -032 -276 -057 -077 -396 -013 292 625 -
meUNK =026 -185 -223 -192 -214 062 150 336 350 -

8 1st-Order Factors (agEAL): MACS model estimates

Cntrl agkEAL agTEA meEFF meABL meLUC meTEA meUNK

Cntrl -—=
agEAL 849 -

agTEA 526 686 -

meEFF 465 253 194 ——-

meABL 369 224 076 808 ———

meLUC 027 -207 -156 -059 236 ————

meTEA -027 -164 -391 -002 296 627 -
meUNK -024 -201 -213 067 150 336 350 -

2nd-Order agEAL: MACS model estimates

Cntrl agEAL agTEA meEFF meABL meLUC meTEA meUNK

Cntrl ———

agEAL -845 -—-

agTEA 524 672 —_——

meEFF 465 247 191 -

meABL 369 210 074 808 -—=

meLUC 027 -210 -154 -059 236 -

meTEA -027 -174 -391 -002 296 628 -
meUNK -025 -205 -215 067 149 336 350 -

Raw and Raw-Corrected Correlations, Reliabilities, and Moments

Cntrl agEFF agABL agLUC agTEA agEAL meEFF meABL meLUC meTEA meUNK

Cntrl *825 793 672 728 497 857 426 308 035 -014 -030

agEFF 680 *893 876 874 651 327 166 -231 -266 -156
agABL 553 749 *819 893 598 196 225 -199 -060 -196
agLuC 589 736 720 *794 648 151 216 -130 -064 -171

agTEA 376 513 451 481 *695 741 188 070 -172 -386 -189
agEAL 669 913 911 897 530 *738 267 237 -221 -155 -204
meEFF 299 239 137 104 121 177 *596 793 -060 -013 066
meABL 223 125 162 154 046 162 489 *636 225 280 149
meLUC 028 -191 -157 -101 -125 -166 -041 157 *768 635 352
meTEA -011 -208 -045 -047 -267 -111 -008 185 461 *688 352
meUNK -023 -124 -150 -129 -133 -149 043 101 261 247 *716

Mean 2.750 2.878 2.713 2.577 2.797 2.723 2.678 2.404 1.829 1.934 2.282
std 611 504 523 475 460 454 390 418 455 441 445
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Table 10
Relations among the CAMI constructs for East Berlin 1991 (n = 297)

10 1st-Order Factors: MACS model estimates

Cntrl agEFF agABL agLUC agTEA meEFF meABL meLUC meTEA meUNK

Cntrl -
agEFF 852 -
agABL 820 906 ——=
agLuC 776 895 933 ——
agTEA 558 727 633 702 -
meEFF 325 273 375 250 085 =——-
meABL 297 082 234 161 -036 750 ——
meLUC =190 -245 -187 =134 -307 102 331 ——
meTEA -100 -247 -084 -141 -443 046 230 661 -——
meUNK -249 -409 -313 -365 -328 116 142 383 263 -
8 1st-Order Factors (agEAL): MACS model estimates
Cntrl agEAL agTEA meEFF meABL meLUC meTEA meUNK
Cntrl -
agEAL 859 ——
agTEA 560 721 ---
meEFF 324 324 083 --—-
meABL 299 172 -036 749 ——-
meLUC -189 -205 =307 102 330 —
meTEA -099 -164 -442 046 227 661 -—
meUNK -255 -388 -318 116 137 387 262 ——
2nd-Order agEAL: MACS model estimates
Cntrl agEAL agTEA meEFF meABL melUC meTEA meUNK
Cntrl -
agEAL -863 -
agTEA 560 724 -—=
meEFF 324 313 082 —_—
meABL 299 159 -036 749 -—=
meLUC -189 -209 -307 102 330 -
meTEA -099 =174 -442 046 227 661 -
meUNK -254 -386 -320 116 138 387 262 -—
Raw and Raw-Corrected Correlations, Reliabilities, and Moments
Cntrl agEFF agABL agLUC agTEA agEAL meEFF meABL meLUC meTEA meUNK
Cntrl *826 789 757 748 547 884 300 304 -189 -116 =255
agEFF 680 *899 867 866 714 238 078 -258 -240 -382
agABL 636 760 *856 915 617 334 251 -191 -082 -346
agLucC 605 730 753 *791 699 221 171 -149 -145 =371
agTEA 413 561 474 516 *688 779 067 -029 -337 -447 =307
agEAL 703 912 923 900 566 *766 308 193 -233 -180 -422
meEFF 236 195 267 170 048 233 *748 742 078 042 087
meABL 222 059 186 122 =020 136 516 *646 376 268 132
melLUC -153 -217 -157 -118 -248 -181 060 269 *790 687 381
meTEA -092 -200 -~066 -114 -326 -138 032 189 536 *773 264
meUNK -199 -310 -~-274 -283 -218 =317 065 091 290 199 *734
Mean 2.828 3.004 2.778 2.664 2.944 2.815 2.741 2.449 1.818 1.950 2.199
std 614 515 538 471 481 463 429 454 490 500 442
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Table 11
Relations among the CAMI constructs for East Berlin 1992 (n = 422)

10 1st-Order Factors: MACS model estimates

Cntrl agEFF agABL agLUC agTEA meEFF meABL meLUC meTEA meUNK

843 -—-

789 887 -—-

890 932 971 -—=

480 614 512 539 -—=

435 405 255 323 120 -

236 165 103 184 028 691 -

-254 -356 -342 -236 -152 -196 300 -
-049 -194 -141 -055 -264 017 231 633 -
-238 -280 -344 -271 -200 033 198 327 314 -

8 1st-Order Factors (agEAL): MACS model estimates

Cntrl agEAL agTEA meEFF meABL meLUC meTEA meUNK

Cntrl -—-—-
agEAL 875 -
agTEA 482 584 -
meEFF 429 337 117 -
meABL 236 160 030 692 ———
meLUC -255 ~-330 -151 -196 300 -—
meTEA -048 -136 -263 017 231 630 -—
meUNK -239 -311 =201 035 199 327 314 -
2nd-Order agEAL: MACS model estimates
Cntrl agEAL agTEA meEFF meABL meLUC meTEA meUNK
Cntrl -
agEAL -874 --—-
agTEA 482 581 -——-
meEFF 429 341 117 -—-
meABL 236 158 030 692 -
meLUC -255 =324 -151 -19¢ 300 -
meTEA -049 -~-137 -263 017 231 630 —-——
meUNK -239 =307 -~-201 035 199 327 314 -
Raw and Raw-Corrected Correlations, Reliabilities, and Moments
Cntrl agEFF agABL agLUC agTEA agEAL meEFF meABL meLUC meTEA meUNK
Cntrl *820 772 773 874 459 898 430 209 -233 -032 =251
agEFF 661 *895 845 894 601 407 158 -347 -180 -269
agABL 637 726 *826 964 513 264 089 -340 -139 -342
agLuc 687 734 761 *753 540 342 152 -239 =057 =270
agTEA 356 487 400 402 *734 617 127 012 -145 -251 -190
agEAL 727 902 917 909 472 *798 377 147 -349 -144 -330
meEFF 307 304 189 234 086 266 *621 703 =209 019 033
meABL 156 123 066 109 009 108 456 *676 313 211 203
meLUC -188 -292 -276 =185 -111 -278 -147 229 *794 632 340
meTEA -025 -148 -109 -043 -187 -111 013 150 488 *751 321
meUNK -199 -223 =~272 =205 -142 -258 023 146 265 244 *766
Mean 2.756 2.962 2.754 2.665 2.903 2.794 2.710 2.434 1.906 1.965 2.290

Std

621 482 509 453 488 438 410 403 503 449

466
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Table 12
Relations among the CAMI constructs for West Berlin 1991 (n = 517)

10 1st-Order Factors: MACS model estimates

Cntrl agEFF agABL agLUC agTEA meEFF meABL meLUC meTEA meUNK

Cntrl -
agEFF 827 -
agABL 818 954 ——-
agLuC 793 840 905 —-—
agTEA 502 637 610 577 ---
meEFF 333 286 226 180 225 -—
meABL 290 218 233 254 155 827 -
meLUC -110 -311 -213 -057 -186 =037 261 —-—
meTEA -037 -218 -142 -032 -334 055 251 704 -—-
meUNK =122 -237 -214 -231 -213 053 160 323 186 -
8 1st-Order Factors (agEAL): MACS model estimates
Cntrl agEAL agTEA meEFF meABL meLUC meTEA meUNK
Cntrl —-——
agEAL 858 —_—
agTEA 502 644 —-—-
meEFF 333 252 226 —-——
meABL 290 247 155 828 —-—
melUC -110 =222 =186 -038 260 —_——
meTEA -037 -150 -334 054 251 706 ——
meUNK -120 -240 -213 054 160 322 186 —-—
2nd-Order agEAL: MACS model estimates
Cntrl agEAL agTEA meEFF meABL meLUC meTEA meUNK
Cntrl -
agEAL, -852 -
agTEA 502 642 ——-
meEFF 333 247 226 -
meABL 290 244 155 828 -
melLUC -~110 -220 -186 -038 260 -
meTEA -037 -149 -334 054 251 706 ——=
meUNK -120 -238 -213 054 160 322 187 -—
Raw and Raw-Corrected Correlations, Reliabilities, and Moments
Cntrl agEFF agABL agLUC agTEA agEAL meEFF meABL meLUC meTEA meUNK
Cntrl *772 761 740 766 496 905 300 288 -102 -024 -134
agEFF 626 *878 880 797 631 245 219 -293 -204 -233
agABL 583 739 *804 881 610 205 242 -208 -140 -211
agLuC 603 669 707 *802 597 163 271 -060 -046 -231
agTEA 373 506 468 458 *732 734 231 157 -187 =325 -217
agEATL 673 893 915 881 532 *717 246 292 =227 -157 -269
meEFF 220 192 153 122 165 174 *694 837 -027 037 062
meABL 200 162 171 191 106 195 551 *624 315 282 158
melUC -077 -237 -161 -046 -138 -165 -019 215 *744 709 308
meTEA -018 -158 -104 -034 -230 -110 026 184 506 *685 201
meUNK -100 -185 =160 =175 =157 -193 044 106 225 141 *717
Mean 2.897 3.073 2.827 2.736 2.926 2.879 2.698 2.425 1.833 1.833 2.195
std 616 486 523 485 499 447 430 467 486 452 467
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Table 13
Relations among the CAMI constructs for West Berlin 1992 (n = 452)

10 1st-Order Factors: MACS model estimates

Cntrl agEFF agABL agLUC agTEA meEFF meABL meLUC meTEA meUNK

Cntrl —
agEFF 819 —-—-
agABL 795 882 ——
agLuC 848 899 903 -—
agTEA 425 664 514 572 -
meEFF 395 316 323 209 130 -—=
meABL 129 070 077 079 012 654 -—
melLUC -182 -259 -225 -113 -158 -151 244 -
meTEA -111 -271 -142 -102 -272 -081 272 566 -—=
meUNK -179 -219 -218 -218 -249 -056 137 221 149 -
8 1st-Order Factors (agEAL): MACS model estimates
Cntrl agEAL agTEA meEFF meABL meLUC meTEA meUNK
Cntrl —
agEAL 867 —-—
agTEA 425 633 ——
meEFF 397 300 131 -
meABL 129 086 012 652 -
melLUC -182 -204 -159 -150 243 ———
meTEA -111 -181 -272 -081 273 565 -
meUNK -179 -232 -250 -056 137 222 147 -—
2nd-Order agEAL: MACS model estimates
Cntrl agEAL agTEA meEFF meABL melLUC meTEA meUNK
Cntrl -
agEAL -868 -
agTEA 425 623 -—
meEFF 397 301 131 -
meABL 129 079 012 652 -—=
meLUC -182 =213 -158 =150 243 -—
meTEA -111 -187 -272 -081 273 565 ——
meUNK -179 -231 -250 -056 137 222 147 ———
Raw and Raw-Corrected Correlations, Reliabilities, and Moments
Cntrl agEFF agABL agLUC agTEA agEAL meEFF meABL meLUC meTEA meUNK
Cntrl *797 743 767 814 402 896 368 149 -148 -104 -182
agEFF 620 *874 832 862 634 288 067 -236 -245 =213
agABL 606 688 *783 907 518 305 088 -216 -125 -220
agLucC 635 705 702 *765 590 180 088 -109 -093 -222
agTEA 299 494 382 430 *694 671 111 012 -133 -269 -252
agEAL 693 887 899 895 484 *752 301 094 -219 -179 =253
meEFF 270 221 221 129 076 214 *674 673 -146 -077 -051
meABL 106 050 062 061 008 065 442 *639 266 284 145
melLUC -116 -193 -167 -084 -097 -166 =105 186 *768 576 224
meTEA -079 -193 -093 -068 -189 -131 -053 192 425 *710 137
meUNK -144 -177 -173 -172 -186 ~195 =037 103 174 103 *788
Mean 2.897 3.096 2.839 2.761 2.909 2.898 2.723 2.453 1.860 1.839 2.243
std 472

592 446 498 455 472 417 434 424 462 441
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Table 14

Cross-cultural validity of the CAMI

Relations among the CAMI constructs for West Berlin 1993 (n = 516)
10 1st-Order Factors: MACS model estimates

Cntrl agEFF agABL agLUC agTEA meEFF meABL meLUC meTEA meUNK

Cntrl --—-
agFF 817 ---
agABL 793 927 —
agLuCc 798 841 847 -
agTEA 507 656 635 568  —--—
meEFF 398 240 277 221 178 -—-
meABL 214 037 234 214 -104 642 ——
meLUC -093 -259 -185 -019 -261 083 448 ———
meTEA -041 -134 -126 028 -387 140 430 651 -
meUNK -126 -368 -208 -283 -338 148 226 380 222 -
8 1st-Order Factors (agEAL): MACS model estimates
Cntrl agEAL agTEA meEFF meABL meLUC meTEA meUNK
Cntrl -
agEAL 858 —-—
agTEA 507 667  —=-
meEFF 399 265 179 -—-
meABL 213 163 -104 646 -
meLUC -095 -182 -~263 082 448 -
meTEA -043 -097 -388 139 428 651 -—
meUNK 