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CHAPTER 1 -- AN INTRODUCTION TO THE SELF
DESCRIPTION QUESTIONNAIRE (SDQ) III

The SDQIII is one of a series of three instruments designed to measure self-concepts for preadolescents (SDQI:
Marsh, 1988), young adolescents (SDQII; Marsh, in press), and late adolescents and young adults (SDQIII). The initial
instrument, the SDQI, and its extensive research basis is described in the original SDQI monograph Marsh (1988).
Because the SDQII and SDQIII are based upon the SDQI instrument and SDQ research, much of the background for
these instruments is also contained in the SDQI monograph. Ultimately, the intention is to produce a single monograph
that serves as a research manual and description of research with all three instruments. In that sense, the purpose of this
monograph, the SDQIII monograph, is to serve as an interim test manual and description of research with the SDQIII.

The organization of this, the SDQIII monograph, closely follows that of the original SDQI monograph. The first
three chapters are designed to provide: a) a brief overview of the SDQIII and research described in subsequent chapters
(Chapter 1); b) instructions on how to administer and score the SDQIII (Chapter 2), and a description of the normative
comparisons for SDQIII responses and how to interpret the SDQIII scores (Chapter 3). In addition, the potential test user
is encouraged to study carefully the more detailed information presented in subsequent chapters and in the SDQI
monograph in order to more fully understand the basis of the SDQIII and its strengths and limitations.

A General Description of the SDOIII and its Administration

The 136-item SDQIII can be completed in approximately 20-25 minutes. The SDQIII assesses 4 areas of
academic self-concept, 8 areas of nonacademic self-concept, and a General-self scale derived from the Rosenberg (1965:
1979) self-esteem scale. The 13 scales of the SDQIII are listed in Table 1.1. On the SDQIIIL, late-adolescent children are
asked to respond to simple declarative sentences (e.g., I am good looking; I worry a lot; I have trouble with most
academic subjects) with one of 8 responses: Definitely False; False; Mostly False; More False Than True; More True
Than False; Mostly True; True; Definitely True. Each of the 13 SDQIII scales is inferred on the basis of responses to 10
or 12 items, half of which are negatively worded.

Insert Table 1.1 About Here

The SDQIII is typically administered to groups but it can also be administered individually. For group
administration, the administrator typically reads the instructions on the front of the instrument and then each individual
completes the instrument. No special training in required for the administration of the test. In fact the SDQIII is designed
to be self-explanatory and can be completed by respondents without any additional instructions (e.g., as part of a mail
survey). It typically takes respondents no more than 20 minutes to complete the SDQIII, though some respondents make
take longer if not encouraged to complete the instrument within a given time limit.

The SDQIII was intended for use by late adolescents, generally in the age range of 16-25. Whereas the SDQIII
may be suitable for even younger respondents, the reading level may be inappropriate and users are encouraged 1o
consider the SDQI or SDQII. The SDQIIT is also appropnate for older respondents, though there are important
components of adult life that are not included on the SDQIII.

Norms based on responses by a total of 2.436 Australian subjects are presented for each of the SDQIII scales
and for the total score (Appendix I). Since SDQIII responscs vary somewhat according to age and sex, separate norm
tables are also presented for each sex at age levels.

Brief Summ fTh oretical Basis of th I n
havelson Model of Self-con

The construct, self-concept., has been widely evoked to explain overt behaviors across a wide spectrum of
situations, and the attainment of a positive self-concept has been posited as a desirable goal in education, in child and
personality development, in clinical treatments, and in a wide variety of other settings. Its importance notwithstanding,
reviews of research and evaluations using self-concept continue to point out important shortcomings such as the lack of a
theoretical basis for defining and interpreting the construct and particularly the poor quality of measurement instruments
used (o assess it. In an attempt to remedy this situation, Shavelson, Hubner and Stanton (1976; see Chapter 5) posited a
multifaceted, hierarchical model of self-concept, and reviewed well known criteria for evaluating the measurement of
self-concept. This model served as the basis for all three SDQ instruments.

Self-concept is a hypothetical construct, the usefulness of which must be demonstrated by investigations of the
construct validity of interpretations of scores on instruments designed to measure it. As argued by Marx & Winne
(1978), the identification of theoretically consistent and distinguishable facets of self-concept (within-network studies) is
a prerequisite to the study of how self-concept facets are related to other constructs (between-network studies). Within-
network studies of self-concept focus on the development of theoretical models of self-concept and of measurement
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instruments that are consistent with these models. Between-network studies correlate self-concept indices with, for
example, measures of ability/performance, self-concept ratings inferred by external observers, behavioral observations,
family background variables, experimental manipulations, and other self-report measures. Whereas within-network
studies were the focus of most early SDQ research, more recent research has focused on between-network issues.

Systematic reviews of self-concept research have pointed to the lack of a theoretical basis for, and the poor
quality of, the measurement instruments used in most studies (e.g., Burns, 1979; Shavelson, et al., 1976; Wells &
Marwell, 1976; Wylie, 1974: 1979). Shavelson, et al. used their review as the basis for developing a self-concept modcl;
one that incorporates aspects from most theoretical positions. For purposes of this monograph, the most important tenets
of the Shavelson model are that self-concept is multidimensional, that the facets of self-concept become more distinct
with age, and that the facets are hierarchically arranged.

The SDOT and the SDOIIL

The original SDQI is a measure of preadolescent self-concept. It provided one basis for the design of the
SDQIII described here. The SDQI was specifically designed to measure three areas of academic self-concept (Reading,
Mathematics, and General-School) and four areas of nonacademic self-concept (Physical Abilities, Physical Appearance;
Peer Relations, Parent Relations), all derived from the Shavelson model. Subsequently, based in part on SDQIII
research, the SDQI was revised to contain a General self scale. These factors have been identified in independent factor
analyses of responses by diverse populations of preadolescent children and SDQ responses are systematically related to @
wide variety of validity criteria (see SDQI Manual).

The bulk of research on self-concept has been conducted on, and a majority of the measurement instruments
have been designed for, preadolescent or early adolescent children (see Burns, 1979; Wylie, 1974; 1979). This is
surprising for a number of reasons. First, many important and interesting theoretical questions in the study of self-
concept can be studied more easily with older children who have better verbal skills. Second, a well developed
instrument for late adolescents would be a valuable tool for the study of university students, for the evaluation of
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university programs, for use in university counseling centers, and for use in studies of late-adolescents who are not in
university settings (see Chapter 9). Third, particularly in the United States, it appears that the most readily available poo
of subjects for research is university students. Nevertheless, the self-concept research that has been conducted on this
older age group has typically relied upon instruments that are not well standardized, that were developed for use with
younger children, or that do not differentiate adequately between areas of self-concept felt by these students to be
important.

The SDQIII is designed specifically for this late adolescent population, and the validity of interpretations of
scores on this instrument are examined in this monograph. The SDQIII is based upon the Shavelson model and previou:
research with the SDQI. The first version of the SDQIII contained the seven scales from the original SDQI (except that
the Peer scale was divided into Same Sex and Opposite Sex scales) and additional scales for Emotional Stability,
Problem Solving/Creative Thinking, and a General-Self scale (based on the Rosenberg self-esteem scale described by
Rosenberg (1965; 1979) and the modification by Bachman, 1970) that was subsequently incorporated into the SDQIl as .
well. An item pool of 180 items used to represent these 11 facets of self-concept was administered to a sample of
university students. These students were also asked to identify important areas not included in the survey. Item analysi
and factor analysis of the students' responses to the 180 items confirmed the presence of 11 self-concept factors, and

rovided a basis for selecting items for the current version of the SDQIII. However, substantial numbers of students
indicated that religion/spiritual values and honesty/trustworthiness were important to their self-conceptions, and noted
that these areas were not represented on the questionnaire. Whereas moral components of self-concept such as these
were not specifically posited on the Shavelson model, such components have been considered by self-concept
researchers from the time of William James (1963/1980). Hence, additional items to measure these two areas were
constructed and administered to a new sample of students. The addition of items for these two areas and the selection o
the most effective of the items for the other 11 areas eventually resulted in the present version of the SDQIII containing
136 items and measuring 13 self-concept facets. '

i mpirical R h With (h I

Within-network research, the identification of the salient components of self-concept and how they are related
to each other, was the initial focus of SDQIII research; the main empinical tools for this type of research are reliability
analyses, factor analyses, and multitrait-multimethod analyses. The coefficient alpha estimates of reliability (Chapter 4)
for each scale and for the total scores are substantial (median rxx = .9), whereas the average correlation among the
factors is modest (median r = .2). Numerous factor analyses of responses to the SDQIII have each identified the factors;
that the instrument is designed to measure (Chapter 5). Numerous applications of multitrait-multimethod analyses have,
further demonstrated the distinctiveness of the different factors (Chapters 10 & 11). These studies demonstrate that the
SDQIII reliably measures distinct facets of self-concept. Self-concept in the Shavelson model is defined to be
hierarchically-ordered, as well as multifaceted. Recent advances in the application of hierarchical factor analysis have
been applied to test the hierarchical structure of responses to the SDQIII and are discussed in Chapter 5.

Self-concept is a theoretical construct and so it is appropriate to use a construct validation approach to testing
the validity of responses to the SDQIIL Such an approach requires that SDQIII responses be related to a wide variety 0
external criteria, and that each of its factors be significantly correlated with other constructs to which it is logically
related and less correlated with other constructs to which it is logically unrelated. In validity research to be described i
subsequent chapters, responses to the SDQIII are related to: sex, age, student achievement in particular subject areas,

ratings of multiple self-concepts by significant others (i.e., inferred self-concepts), responses to other self-concept
instruments and experimental interventions designed to enhance self-concept. SDQIII responses are systematically
related to these external criteria in a way that is consistent with the theory, thus supporting the construct validity of
interpretations of responses to the SDQIII.

Self-concept researchers and practitioners face an important dilemma in assessing changes in self-concept.
From the perspective of measurement theory and, perhaps, mental health, it is important that self-concept is relatively
stable over time. However, much of the interest in self-concept stems from proposed changes in self-concept due to
naturally occurring developmental or environmental changes and particularly due to interventions specifically designed
to enhance self-concept. In fact, self-concept is stable over time, and despite claims to the contrary, very few
interventions are sufficiently powerful to have any measurable effect on self-concept. The failure of most interventions
to show a measurable effect apparently stems from the use of interventions that are inherently weak, from the application
of potentially powerful interventions 10 such a small number of subjects that changes cannot be reliably inferred, and
from the use of self-concept instruments that do not measure specific components of self-concept that are logically
related to the intended effects of the intervention. An important area of SDQIII research is the study of interventions, the

E:gﬁg;st ;f £;1‘1’1l»‘f:rvemions on responses to the SDQIII, and the examination of alternative explanations of these effects
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CHAPTER 2 -- ADMINISTERING AND SCORING

Administration Instructions

Instructions for completing the SDQII are printed on the first page of each instrument. When the SDQIII is
administered to a large group these instructions are typically read aloud by the administrator before respondents begin
responding to the SDQIII items. Early experience indicated, however, that the SDQIII is self-explanatory for
respondents who are at least 16 years old and have an adequate command of English. Thus, for example, Marsh,
Richards, and Barnes (1986a; 1986b) used the SDQIII as part of a mail survey to grﬁcipams in the Outward Bound
program. The psychometric properties and factor structure for SDQIII responses from this mail survey were essentially
the same as for a subsequent administration of the SDQIII to the same individuals by trained administrators. For this
reason no special training is needed to administer the SDQIIL

As part of the instructions respondents are told that their responses will be kept confidential. It is the
responsibility of the examiner to honor this promise. If some aspect of this assurance is not applicable, it should be
omitted, but respondents should be told of these special circumstances. These circumstances may also affect student
responses so that generalizations described in this Manual may not be appropriate.

The time taken to complete the SDQIII, because it is a self-paced instrument, will vary. Typically most
respondents complete the SDQIII within 20 minutes, though a few may take 30 minutes or even longer. If the time
available for completing the SDQIII is limited, then respondents should be informed of these limits and told the amount
of time left to complete the instrument once or twice during the administration. It is recommended that respondents be
given at least 30 minutes to complete the SDQIIIL

When the preadolescent version of the SDQ, the SDQI, is administered to young children it is recommended
that all the items are read aloud. This "read aloud" procedure facilitates the administration for children with limited
reading skills. For group administration it also standardized the time taken to administer the SDQI so that everyone
finishes at the same time. This procedure is NOT recommended for the administration of the SDQIIL In some special
circumstances -- for example with respondents with limited reading ability -- this approach may be useful. If this "read
aloud" procedure is to be used, the administrator should refer to the SDQI manual for further instructions. Alternatively,

the user may consider the use of the (early/middle adolescent) SDQII which is less verbally demanding than the SDQIIL

n ] 11
Calcylating Raw Scale and Total Scores,

Responses to the SDQIII can be either hand-scored or computer-scored. Responses to the SDQIII may be
scored conveniently using the SDQIII Scoring and Profile Booklet. The Booklet provides for the calculation of
individual scale raw scores and a total raw score.

ivi le an W To compute these raw scores begin by copying the identification
information from the front of the respondents SDQIII instrument to the top of the SDQIII Scoring and Profile Booklet.

Calculation of the individual raw scores and total raw score is done on the Score Calculation and Summary
page in the Scoring and Profile Booklet. Begin by scoring the individual scales. In the first section of the Score
Calculation and Summary page, under the name of each scale, there are: (a) a column of items numbers that comprise
the scale, (b) asterisks indicating negatively worded items that are to be reverse scored, (c) blanks in which the
respondent’s item scores should be recorded, and (d) item means (in parentheses). Using the respondent's Questionnaire
find the respondent'’s response to item 1. For item 1 (and all subsequent items without an asterisk) convert the response
to the item into one of the following scores: 1 = Definitely False, 2 = False, 3 = Mostly False, 4 = More False Than Tru
5 = More True Than False, 6 = Mostly True, 7 = True, and 8 = Definitely True. Write the appropriate score for item 1 in
the blank after the item number. Item 2 (and all subsequent items with an asterisk) is a negatively worded item and mus
be reverse scored. This can be conveniently done by subtracting the value of the item response from 9 so that 8 =
Definitely False, 7 = False, 6 = Mostly False, 5 = More False Than True, 4 = More True Than False, 3 = Mostly True, 3
= True, and 1 = Definitely True. Thus, for example, the response of "True" for item 1 would be scored as "7" whereas a
response of "True" for item 2 would be scored as a "2" since it is reverse scored. Repeat this procedure for the remainin
items, making sure to reverse score items marked with asterisks.

If the respondent omits seven or fewer responses, the mean response for the missing item should be substituted
for the missing item score. Item means are listed in parentheses following the blanks next to their respective item
numbers on the Score Calculation and Summary page. If there are eight or more responses missing, the entire SDQIII
instrument should not be scored at all or should be interpreted very cautiously.

After all the individual items have been recorded visually scan the scores for items in each column. Because the:

responses to the negatively worded items have been reverse scored, all the scores in each column will typically be
reasonably similar. If there are any discrepant responses check to be sure that you have recorded the response correctly
and that you have appropriately reverse scored the item if it is marked with an asterisk.
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After checking the items, simply sum the scores in each column to arrive at the individual scale raw scores. For

example, sum the scores for Items 1, 14, 27, 40, 53, 66, 79, 92, 105, and 118 to arrive at the raw score for the Math scale.

Write the sum for each scale in the blanks labeled "Individual Raw Scores" that appear below each column of item
numbers. [A hand-held calculator may facilitate these calculations.] When an item mean has been substituted for a
missing value, the sum of the items for that scale will not be a whole number. For purposes of hand scoring it is
recommended that the sum should be rounded to the nearest whole number.

Users are cautioned to make certain the each item has been translated into the correct score, has been
appropriately reverse scored if the item is marked with an asterisk, and has been written in the blank next to correct item
number. In addition, after summing the item responses for each scale, the scale score should be checked by recalculating
it to avoid errors in addition. Note that for each score the lowest possible raw score is either 10 or 12, depending on
whether the particular scale has 10 or 12 items, and that the highest possible raw score is either 80 or 96.

The individual scale raw scores are used to calculate the Total Self raw score. To calculate the Total Self score
copy each of the raw scale scores in the appropriate blanks in the section labeled "Total Self-Concept." Then, sum the 13
scores and write the total in the space labeled "Total Self-Concept." [A hand-held calculator may facilitate this
calculation.] Whether computed by hand or with a calculator, users are cautioned to double check their calculations to
avoid errors in addition. The lowest possible total self-concept score is 136 whereas the highest possible score is 1088.

An example of a completely scored Score Calculation and Summary page from an SDQIII Scoring and Profile
Booklet is provided in Figure 2.1.

Insert Figure 2.1 About Here

nvertin w I iv I

Raw scores for the SDQIII individual scales and their total may be converted to mid-interval percentile ranks

a?d gnd standard scores -- in this case (non-normalized) T-scores. T-scores have a mean of 50 and a standard deviation
of 10.

Normative comparisons are reported separately for males up to 21 years of age, males more than 21 years of
age, females up to 21 years of age, and females more than 21 years of age (Appendix 1B-1E). A combined norm table
(Appendix 1A), based on responses by males and females of all ages is also presented and may be useful in making
group comparisons.

To use the norms tables, locate the appropriate row in the table for each raw score. Then find the column entries
for the percentile or T-score for that scale (e.g., Math percentiles are in the first column of percentiles). Enter these
normative values in the spaces provided at the bottom of the T-score Profile part of the Scoring and Profile booklet.
Figure 2.1 is an example of a completed T-score Profile.

ring th 111

. A detailed computer scoring program has been designed for scoring the SDQIII, but is not yet available. Users
will be encouraged to use this program instead of the hand-scoring sheet if computer facilities are available and
particularly if large numbers of responses are processed. The scoring program automatically computes the scores derived
from the hand-scoring sheet, estimates the reliability of each SDQIII scale score and the total score comparable to those
in Chapter 4, conducts a factor analysis like those presented in Chapter 5, computes factor scores based based on the
factor analysis of the users own data and computes factor scores based on a factor analysis of all SDQIII responses
contained in the normative archive (see Table 5.1). Users interested in this facility are encouraged to make inquiries to
the publisher as to when it will be available. In the meantime, each of these procedures is easily performed with
statistical packages that are readily available to many researchers.

Factor analysis has played an important role in the development of the SDQIII, and much of the published
research described later is based upon factor scores used to represent the SDQIII facets. These factor scores are based
upon analytically weighted responses rather than the unweighted sums used to determine scale scores. While factor
scores and the unweighted scale scores are substantially correlated, factor analytically derived scores distinguish better
among the SDQIII facets than do the unweighted scale scores, and they are more clearly related to various criterion
measures. It is anticipated that the SDQIII will often be used in large-scale research projects where the user has ready
access to computers. In such instances, users are encouraged to use factor scores derived from factor analyses rather

than -- or in addition to -- the raw scale scores, particularly when one focus of the research is to distinguish between
different facets of self-concept.

Factor score coefficients based on a factor analysis of the entire SDQIII archive are presented in Appendix III.
These factor score coefficients can be used to compute faclor scores that are scaled in relation to responses to the
normative archive and thus provide an additional normative basis of comparison. Because this factor analysis is based on
such a large sample size and provides such good support for the SDQIII factor structure, the use of these factor scores is
recommended even if the user also computes factor scores based on just their own data.
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CHAPTER 3 -- NORMS DEVELOPMENT AND
INTERPRETATION

This chapter describes the standardization sample and the development of the norms contained in Appendix 1A
- IE and presents guidelines for interpreting the SDQIII responses.

m nt and I i

In this initial publication, the norms are based on all sets of responses in a set of research studies conducted by
the author and his colleagues in which subjects completed the entire SDQIII instrument (studies in which only selected
scales were administered were excluded). The norms consist of 2,436 sets of responses by Australians between the ages
of 13 and 48 (mean = 20.9, SD= 2.6, less than 1% were under 16, and 7% were older than 26). Approximately 2/3 of the.
responses were made by students so that this group may be over-represented in the norms. Only 37% of the responses
were made by women so that the total group norms (but not norms tables for each sex) are not balanced in terms of sex.
Whereas the studies using the SDQIII considered a wide and varied set of subjects, there are likely to be idiosyncratic
characteristics associated with each of the different samples in the total normative group. Also, whereas there are a total
of 2,436 sets of responses, Outward Bound participants completed the SDQIII as many as four different times during a
22 month period (Marsh, Richards & Barnes, 1986a, 1986b). Hence, this set of 2,436 responses represents only 1,093
different respondents. Because of these limitations in the normative sample, it is important that interpretations based on
comparisons with the normative sample be interpreted cautiously.
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ion f ized T-

Norms for the SDQIII individual scale and total scores are presented as mid-interval percentiles and
nonnormalized T-scores. This section presents an overview of the rationale for and underlying assumptions of the use o

T-scores.

The comparison of scores for different groups, or scores for the same group at two points in time, 1s easily

accomplished so long as comparisons are made on the same SDQIII scale. The form of the scores used to represent the

icular SDQIII scale -- raw scores, nonnormalized T-scores, etc. -- : _ _
will have little affect on the interpretation of such comparisons. This sort of comparison has been the basis of most SD
research and will be the focus for many SDQIII users. Even when comparisons are made of different individuals, or the
same individual at two points in time, the form of the score will not substantially affect the interpretation so long as the.
comparisons are made on the same scale. A very different situation, however, exists when comparisons are made
between different SDQIII scales (e.g., verbal and math self-concepts) as might be the case in some diagnostic
applications or in profile analyses. Such a question, for example, might be whether a respondent has a higher Math or
Verbal self-concept. For this type of comparison, the form of the score is very important.

In order to compare different scales, it is necessary to equate the different scales. Except in special
circumstances, this requires some sort of transformation. One type of transformation, such as z-scores and
nonnormalized T-scores, equates the means and standard deviations of the different scores but does not affect the sha
of the distributions of scores. A second type of transformation, such as stanine scores and normalized T-scores, forces
each distribution of scores to be normally distributed as well as having the same mean and standard deviation. Both
types of transformations are based on implicit, typically untestable assumptions about the true underlying distributions

of responses to different scales.

The use of the nonnormalized transformations (e:g., z-scores and nonnormalized T-scores) assume that the
underlying mean and standard deviation of each area of self-concept are really the same and that it is only the observe
means and standard deviations that differ. Whereas this type of transformation is used widely in all areas of
psychological testing, it may have important limitations. For example, this approach assumes that respondents do not
have systematically higher Verbal self-concepts than Math self-concepts. For the (preadolescent) SDQI -- but not thg'
SDQII -- the wording of the items on the Reading and Math scales is strictly parallel except for the words "Reading
and "Mathematics." For this special case it might be justified to interpret differences in raw scale scores. Inspection of
the raw scale scores for the SDQI indicates that Math self-concepts -- particularly for girls -- are systematically lower
than Reading self-concepts. Based on intuition and discussions with students who have completed the SDQI, the auth
suggests that these raw score differences might be "real." If, however, scores are standardized to have the same mean
(e.g., 50 for T-scores) than this possibly "real” difference between Math and Reading self-concepts would be lost. If
scores are standardized separately for boys and girls, then the possibly "real” sex differences in Reading and Math self:
concepts would also be lost. Whereas the use of such transformations is often justified and frequently the only practic:
solution, interpretations of these transformed scores should be made cautiously and should be made in relation to

substantive considerations.

The use of normalized scores further assumes that the underlying distribution of self-concepts is the same and
normally distributed. Again, this assumption needs to be considered carefully. Responses to each of the SDQIII scale

at least moderately skewed (-.04 to -.92; see Appendix 1A). Intuitively, the author suggests that th i

concepts may actually be negatively skewed, that is, most respondentsytend to feel posgi%ively ahoulelllllgr?mcslgﬁgsg ilg only
rarely does a respondent feel very negatively about himself or herself. For example, the most negatively skewed SDQIII
scale is the Parents Relations scale. Whereas it is possible that some of this skew is due to the idiosyncratic wording of
the items in this scale, it also appears to be the scale in which respondents self-concepts are most uniformly high. It is
also interesting to note that the Parents scale for the (preadolescent) SDQI was much more negatively skewed (-1.7) than
any of the other SDQI scales or the Parents scale on the SDQIII. Whereas there are many possible explanations one
givigsgslgﬁ_g;ﬁ gypggg% t;s lh?; flhs chllc(’jreln ‘grOE 'mt_c‘; adutho?d their perceptions of their relationships with their barenls

é ) ve. € underlying distributions of self-con i i

inappropriate to normalize the response gist%‘ibulions. e

In addition to problems in validating the implicit assumptions underlyi i i
_ _ bler _ ying these different transformations, th
are aJt§0 technical difficulties in applying them. For example the skews may be so extreme as to preclude the e:;;?()pr?;fe
use gd rgmnahzed T-scores. For the preadolescent SDQI responses this was the case as skews for the 8 specific scales
:3% cien?l?s-lﬁ: Lrg -&‘.gtsd(?cwlap =t '-'79)t' iDQIII rc;pc;nus_les are much less skewed, -.04 to -.92 (median = -,52), but still
1scrimination at the top end of the distributions is not very good for some of
both the SDQI and SDQII, the total scores are less skewed than the individual scar?;sg.) PRk hedealos. (o

... Foreach SDQIII raw score, a standardized, nonnormalized T-score is generated by su i
dividing by the standard deviation of raw scores for each scale, and then mulu'p%yin g the rezullitr)llgm:-[;::]grgcb?%na%d
adding 50 (Angoff, 1984). This is the same procedure used for the SDQI and SDQII, and used with other profiles such as
for the MMPL. These standard T-scores are comparable in terms of standard deviation units such that 40T is one standard
deviation below the normative mean and 60T is one standard deviation above the normative mean. The user should keep
in mind, however, that because the individual scales have skewed distributions, the proportion of scores falling above the

mean 1s greater than the proportion of scores falling below the mea idi
s o ety of B e o o g n. Thus 40T and 60T are not equidistant from the

nterpretation of th 111

ren 1

_ The comparison of different scales for the same individual respondent provides a ial set of i
appropriate scaling of SDQIII responses that is common to most areas gF psychcl))logical meﬁement.ocgrﬂ{;%g?%? o8
example, the question of whether a respondent has a higher Math or Verbal self-concept. The issue of the approijrime
scores to answer this question is left to the informed reader. Three approaches could be used for SDQIII responses: the
comparison of raw scale scores; the comparison of percentiles; and the comparison of standard scores (e.g z-scores
nonnormalized T-scores) that equate the means and standard deviations for all scales in relation to respon:{és toa
normative sample, These approaches are discussed below.

_ w Scores. One approach is simply to compare the raw scale scores. This approach. however. i '
defensible. For personality-type tests, minor wording changes in a few items on one sggle could sys?eﬁﬁrﬁtli?:;?{f Igmrease
or decrease all scores on’tha; scale relative 10 scores on other scales. (A similar caution applies to the compari'son of
a}c]hlevement test scores in different content areas). For this reason differences between two raw scale scores generally
should not be used to infer underlying self-concept differences. [A possible exception to this generalization, as already
Ic.iqlscusseci, is the comparison of the academic scales for the SDQI in which the wording of the items is su-icfly parallel
one of the SDQIII scales, however, have parallel wording and so this consideration does not apply to the SDQIII.] '

_____Bf;_r_ccmllﬁ_ When raw scores are converted to percentiles, the respondent's relative position in the
sl?]nda.rdlzauon sample can be 1denuﬁeg. The percentile is the percentage of respondents in l}?g standardization sample
;:e ose scores fell below the respondent’s scores. Since half the standardization necessarily had self-concepts falling
tween the 25th and 50th percentiles, scores in this range are neither particularly high nor particularly low. In addition
dirrause responses are negatively skewed, small differences at the high end of the scale can result in large percentile ‘
g erences. Even in the middle range it may only be reasonable to assume that a respondent has an average self-concept
rom this perspective, scores at the low end of the scale may be more diagnostically meaningful. '

=Scores, Because the total and individual scale scores vary in terms of their distributi i
- : _ stributions, comparisons between
z'arsncorehs for representing different scales should be made carefully. When the T-scores for two differempscales are the
more' the corresponding percentiles will only be the same if the two scales have the same distribution. In general, the

€ similar the distributions for any set of scales, the more reasonable it is to compare nonnormalized T-scores for

those scal i ifi
Tiny b :rieggb Eggﬁ:sc most of the SDQIII scales are moderately skewed, the comparison of these specific scale scores

ion ifi 11 f;
Most SDQ research has focused on the specific facets of self rather than the General-self or total scores. It is

intended that these should be the primary basis for the i i
B n se. he primary basis for the interpretation of responses to the SDQIIL  Each of these scales
belov:rgh face validity, and the intended meaning of each scale is well-summarized by the verbal descriptions presented

The inferred meaning of each of the 13 SDQIII scales is briefly characterized as follows:
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Math scales are nearly uncorrelated. When based on factor analytically derived scores, the average correlation among all

1. Maih - [ bave good mathematical dkillsfreasoning ability. the SDQIII factors is only about .1 Thus, the usefulness of the fotal score as a summary of the diff
' & its theoretical justification were considerably weakened. The Total score has been re:a?:led bef:a:iseeirle ?sl i;?é;ﬁ::slposf Srﬁi)s?nd
o Srall ilas good vestal deilisrensoning ablLY: comparable to the scores from other self-concept instruments that do not emphasize the multidimension'a.lily of self-
. : . ;:rﬁgcelr:: :tljg I?g(;asu%eéhlls an apparently defensible indicator of overall or general sel f-concept. Nevertheless, in their
3. General Academic -- I am a good student in most school subjects. to(alr‘;corc. responses, users are encouraged to emphasize responses to the specific scales rather than the
4. Problem Solving -- I am good at problem solving/creative thinking. L A second h to the defi
- : nd approach to the definition of overall or general self-concept has been the co i i
5. Physical Ability -- I am good at sports and physical activities. :nellclhlr;ﬁ)n\ifgglal Secalfetsht‘hat ];llf?rt?a saperorgi:nale construct called general self I(}or sometimes fal?gdm’gi‘;;’c“m‘;f r%lé’e“"'me;z[
well- of this sort is the Rosenberg (1965) scale that was used as the basis of the General-self ‘
6. Appearance -- I am physically attractive/good looking. lnstmlr;lemg (also see Harter, .1982}. The Generql-self scale on the SDQIII, like the Rosenberg scale, islfferzc:l geeggrg})o?
| . | ‘ . ’ | ' overall positive self-perspective that is not specific to any particular facet of self-concept but could be applied to each ;
| 7 Relations With Same Sex - T have good interactions/relationships  with me mbers of the same sex. mlﬁc i;a(c;l O{E seéf.AInlc_:rp_retauonbse of general self-concept, and its theoretical and empirical bases, are discussed |
| er apter 5. Again it must be stressed, however, that because the specific facets of self-c ' isti |
s e A e e age - the diversity of sel ted in a si forther discossionand |
8. Relations With the Opposite Sex -- I have good  interactions/relationships with members of the opposite sex. hims appréyaches).f-concepl cannot be adequately reflected in a single score. (see Chapter 5 for further discussion and |
\

9. Relations With Parents -- I have good interactions/relationships ~ with my parents.
10. Religion/spirituality -- I am a religious/spiritual person.

11. Honesty -- I am an honest, reliable, trustworthy person.

12. Emotional Stability -- I am an emotionally stable person.
13. General-Self -- I have self-respect, self-confidence, self- acceptance, positive self-feelings and a good self-concej

In most instances, high scores on each scale can be interpreted to mean that the respondent has a positive sel
. perspective in that area whereas low scores indicate negative self-perspectives. However, two special situations requirt |
' further consideration.

| First, a respondent may have a self-perspective that is quite unrealistic when compared to objective |
' information. For example, a person may be poor at mathematics and yet have a positive Math self-concept. Howevery |
self-concept (see Chapter 5) is defined according to how a person does view him or herself, and not accordinfg_,l to how
person should view him or herself. Insofar as the person has responded honestly, then his or her responses retlect a v
inference about self-concept even if they are unrealistic. Hence, when external indicators or the opinions of external
observers differ from such self-responses, it is the external indicators that probably lack validity as measures of self-
concept.

Second, interpretations of the SDQIII are based on the assumption that the subject is responding honestly.
Because the SDQIII items and scales are straight-forward, it would be easy to respond so as to give a "good” or a "pof
impression. The strength of the psychometric properties of the SDQIII -- particularly the factor analyses and relations
external criteria -- imply that this is not typical in SDQIII research. However, SDQITI research has nearly always beg
conducted in a setting where subjects have little external incentive to respond dishonestly. In a setting where
respondents are externally motivated to look good or bad, the responses must be always interpreted cautiously, as is
case with all self-evaluation and self-report instruments. Two approaches are typically taken in this situation. The firsh
the one recommended for use with the SDQIIL is (o try to avoid this problem by assuring respondents of the
confidentiality of their responses and by gaining their confidence that responding honestly will not be detrimental to
them and will be of positive value. The second, sometimes used with other self-report instruments, is to construct a
separate scale to measure some construct related 1o "social desirability responding.” However, responding positively
socially desirable attributes is also the basis of self-concept inferences, and so such an approach is untenable in self- &
concept research (see SDQI monograph for further discussion).

s | %

Historically, self-concept research has emphasized a general or overall self-concept instead of specific facet
self. This general self was typically inferred on the basis of an unweighted sum of responses to a hodge-podge of sel
referent items that was not balanced with respect to any theoretically defensible model of what the underlying facets
self were. Consequently, measures of general self were often idiosyncratic to a specific instrument (see Marsh & Smi
1982). The Total Self-concept score and the General-self scale represent two possible alternatives to this apparently

unjustified practice.

The total score for SDQIII responses are balanced in relation to theoretically defensible and empirically
identified components of self. The SDQIII items have been shown to measure the 13 factors of self-concept that the:
instrument is intended to measure. These 13 facets of self-concept were based on the theoretically important Shavel
model of self-concept and subsequent empirical research designed to test the model (Shavelson, et al., 1976; Marsh|
Shavelson, 1985; Marsh, Byrne & Shavelson, 1988). A further justification for the total score was based on the
assumption that the 13 facets would be substantially correlated. Subsequent research, however, demonstrated that the
facets are, in fact, surprisingly distinct. For example, considerable research with subjects at all ages has shown that
academic and nonacademic components of self-concept are not substantially correlated and that even the Verbal and
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CHAPTER 4 -- RELIABILITY, STABILITY AND
SYSTEMATIC CHANGE IN SDQIII RESPONSES

Reliability and stability are important psychometric properties of any measurement instrument. Even though
stability is important, self-concept researchers are frequently interested in measuring change in self-concept. The
primary purpose of this chapter is to examine these technical issues.

I | Consisténicv Estify ‘ Reliabil

Reliability refers to the extent to which the responses are due to systematic sources of variance. The primary
basis for estimating reliability in SDQIII research has been the internal consistency of responses to items in each of the
SDQIII scales. Coefficient alpha estimates of reliability, based on the internal consistency of responses, have been
presented in most of the published SDQIII studies listed in the References. For present purposes, the normative archive
of 2,436 sets of responses to the SDQIII was used to compute coefficient alphas for the scores representing the 13
SDQIII factors (see Table 4.1). Coefficient alphas for the 13 factors vary from 0.76 to 0.95 (median = 0.89), and only th
coefficient alpha of the Honesty/Trustworthiness factor is less than .84.

Correlations among responses to the 10 or 12 items designed to measure each SDQIII scale (Table 4.2), and
corrected item-scale correlations (i.e., the correlation between an item and the sum of responses to other items in the
same scale) are also presented in Table 4.1. These summary statistics further demonstrate that every individual item is
significantly and substantially correlated with the other items designed to measure the same facet of self-concept.

Insert Tables 4.1 and 4.2 About Here

In summary, these results, coupled with those of factor analyses summarized in Chapter 5, demonstrate that
responses to the SDQIII reliably measure facets of self-concept that are internally consistent and clearly distinguishable;

Standard Error of Measurement

The standard error of measurements (SEM) for the 13 SDQIII scales and the total score are shown in Table 4.1
Separate SEMs are expressed in terms of raw total scores and T-score units. Thus, for example, the SEMs vary from 2
(Spiritual Values/Religion) to 4.9 (Honesty/Trustworthiness) when expressed in T-score units. In interpreting DQIII
scores, the user should keep in mind that error of measurement may be present and that a confidence interval of at least
one SEM should be constructed on each side of the observed score. Differences of less than on SEM when based on
responses by a single individual should be interpreted cautiously, since than could represent measurement rror.

mati n InR n h

Self-concept researchers face an important dilemma. Theoretically, and from the perspective of measurement:
theory, it is desirable that self—conceFt be relatively stable over time -- both in terms of mean shifts in the level of self-
concept and in terms of stability coefficients. Some researchers also argue that it is important to a person’s mental heal
that self-concept be stable over time. On the other hand: a) much of the interest in self-concept is directed toward
changes in self-concept; b) logically, dramatic life events and more gradual life changes should be reflected in changes
in self-concept; c) the improvement of self-concept is a frequent goal of experimental interventions; and d) it is often
hypothesized that changes in self-concept will lead to changes in other desirable outcomes such as academic |
achievement. It is very difficult for any measure of self-concept to be perfectly stable and still be responsive to dramati
life events or systematic interventions, and herein lies the dilemma.

The stability of responses to the SDQIII and their responsivity to systematic interventions was examined by
Marsh, Richards, and Barnes (1986a; 1986b). In that investigation, 361 Outward Bound participants completed the
SDQIII one month before (T1), the first day of (T2), the last day of (T3), and 18 months after completion (T4) of the
Outward Bound program. Intemal consistency estimates and stability across all intervals are summarized in Table 4.3
the 229 subjects who completed responses on all 4 occasions. Intemnal consistency estimates for each occasion are ne
the same as those for the entire normative sample. Stability over the one-month control interval before the start of the
program (median r = .87) is highest and nearly as high as the internal consistency estimates (median r = .90). Stability
over the 18-month interval after the completion of the program was somewhat lower (median r =.74), but still
substantial. Particularly since these participants (mostly aged 16-25) frequently reported significant life changes durin
this 18 month interval (e.g., moving out of their family home, starting university or taking their first permanent job,
getting married, etc.) the stability of the self-concept scores is remarkably high. Despite the stability of the SDQIII
responses, however, there was also clear support for changes in the SDQIII responses due to participation in the Outw,
Bound program that are discussed in more detail in Chapter 10.

Insert Table 4.3 About Here

The Marsh, Richards and Barnes (1986a; 1986b) study is one of the few to consider the long-term stability of
clearly distinguished facets of self-concept, and so it is important to examine further this long-term stability. Marsh and
Hocevar (1984) proposed the use of multitrait-multimethod (MTMM) analyses to test the stability of a multivariate
structure over time. In the present application the 13 SDQIII factors are the multigle traits, the two testing occasions (T3
and T4) are the multiple methods, and the MTMM matrix (Table 4.4) is the 26 x 26 correlation matrix relating responses
at T3 and TA4. Convergence refers to the stability over time, while divergence refers to the specificity of agreement over
time to particular facets of self. Thus the stability coefficients in Table 4.3 demonstrate the convergence of responses
over time, but pl_'owde no evidence about divergence of the different areas of self-concept. The application of the four
Campbell and Fiske criteria (1959; also see Marsh, 1989b; Marsh & Hocevar, 1983; 1984) indicates:

Insert Table 4.4 About Here

1) Each of the 13 convergence (stability) coefficients (Mn r = .73) is statistically significant, supporting their
convergence over time.

2) Each convergence coefficient (Mn r = .73) is higher than the other correlations in the same row and column
gjf I.éle square (heterotrait-heteromethod) submatrix (Mn r = .11) for all 312 comparisons, supporting this aspect of their
vergence.

y 3) Each convergence coefficient (Mn r = .73) is higher than correlations in the same row and column of the
mangular (heterotrait-monomethod) submatrices (Mn r = .15) for all 312 comparisons, supporting this aspect of
vergence.

_4) By visual inspection the pattern of correlations at times 3 and 4 are similar, suggesting that the modest
correlations that do exist among the factors are independent of when they were administered.

These findings provide extremely strong support for both the convergence and divergence of the responses to
the SDQIIL, and the stability of their multivariate structure over time. Since c%lange is the invscrse of stabili[y?thr::
findings also imply that changes in self-concept that do occur over this 18-month period are specific to particular facets
of self-concept rather than to a generalized change that affects all areas similarly. Taken together, the results of the
factor analyses summarized in the next chapter (see Table 5.1) and the MTMM analyses provide convincing support for
the multidimensionality of self-concept, the proposed factor structure of the SDQIII, and also for the specificity of
changes in multidimensional self-concepts. The clarification of these within-network issues is a logical prerequisite to
the examination of between-network issues such as the relation between self-concept responses and systematic
interventions that are considered in Chapter 10.
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CHAPTER § -- CONSTRUCT VALIDITY: THE
THEORETICAL/EMPIRICAL BASIS FOR THE
STRUCTURE AND DIMENSIONS OF THE SDQIII L

The multidimensional of self-concept is a basic assumption of the Shavelson model that has important
implications for understanding self-concept. Thus, for example, a person may have a positive self-concept for Opposite
Sex Relations but still have a poor Math self-concept. Marsh (1988) argued that much of the confusion in substantive
areas of self-concept research prior to the 1980s was due to the failure of researchers to take into account the
multidimensionality of self-concept. The primary purpose of this chapter is to provide the theoretical and empirical
justification for the assumption that self-concept is multidimensional.

The theoretical development of the SDQIII began with the Shavelson model briefly described below. The
factors to be included on the SDQIII and those of the earlier SDQI were based in large part on the Shavelson model.
Item pools for each factor were initially developed and preliminary analyses were used to refine the items designed to
measure each scale. Once a suitable version of the SDQIII had been developed, additional research was conducted to
examine characteristics of the SDQIII and to test assumptions of the Shavelson model. Hence, the development of the
SDQIII represents an interplay between theory and empirical research.

A 15 i ierarchi -Con

Reviews of self-concept research have identified shortcomings no less dramatic than the lack of a theoretical
basis for defining and interpreting the construct and the poor quality of measurement instruments used to measure it. In
an attempt to remedy this situation, Shavelson, et al. (1976) evaluated existing research and self-concept instruments,
and developed a multifaceted, hierarchical model of self-concept. Self-concept, broadly defined by Shavelson, is a
person's perceptions of him/herself. These perceptions are formed through experience with and interpretations of one's
environment. They are influenced especially by evaluations by significant others, reinforcements, and attributions for
one's own behavior. The Shavelson model and its relation to SDQ research is reviewed in detail in the SDQI monograp
and the reader is referred to it for further discussion.

Shavelson et al. (1976) also presented one possible representation of his hierarchical model where General-selft
appears at the apex and is divided into academic and nonacademic self-concepts at the next level. Academic self-
concept is divided into self-concepts in particular subject areas (e.g., mathematics, English, etc.). Nonacademic self-
concept is divided into three areas: Social self-concept which is divided into relations with peers and with significant
others; Emotional self-concept; and Physical self-concept which is divided into physical ability and physical appearance,
Further levels of division are hypothesized for each of these specific self-concepts so that at the base of the hierarchy
self-concepts are of limited generality, quite specific, and more closely related to actual behavior, This model posits a
structure of self-concept that resembles a hierarchical model of intellectual abilities where general self-concept (like
Spearman's "g") is at the apex, and general self-concept can be divided into two components, and each of these into
group and specific factors.

It should be emphasized that whereas the self-concept facets proposed in the Shavelson model, as well as their
hypothesized structure, were heuristic and plausible, they were not empirically validated by Shavelson, et al. (1976) or
by any of the research discussed in their review. Through the mid-1970's self-concept instruments typically consisted of
a hodge-podge of self-referent items and "blind" applications of exploratory factor analyses typically failed to identify &
salient, replicable facets (Marsh & Smith, 1982). More recently, researchers have developed self-concept instruments (0
measure specific facets that are at least loosely based on an explicit theoretical model, and then used factor analysis to
support these a priori facets (e.g., Boersma & Chapman, 1979; Dusek & Flaherty, 1981; Fleming & Courtney, 1984;
Harter, 1982; Soares & Soares, 1982; and particularly research summarized here and in the SDQI monograph). Recent
reviews of this research (Byme, 1984; Marsh & Shavelson, 1985; Shavelson & Marsh, 1986) support the multifaceted
structure of self-concept and indicate that self-concept cannot be adequately understood if its multidimensionality is
ignored. In her review of self-concept models Byrne (1984, p. 449) concluded that: "Although no one model to date has
been sufficiently supported empirically so as to lay sole claim to the within-network structure of the construct, many
recent studies, in particular those of Marsh and his colleagues, are providing increasingly stronger support for the
hierarchical model."

Eactor Analysis of Responses 1o the SDOIII

The theoretical justification for the 13 SDQIII factors and their relation to the Shavelson model were briefly
described earlier and is discussed in greater detail by Marsh and O'Niell (1984). Many factor analyses of responses to (i
SDQIII by diverse populations of subjects of different ages have each identified the 13 hypothesized factors. In order (0
facilitate consideration of this factor structure, a single factor analysis was performed on all 2,436 sets of responses to

the SDQII in the normative archive. For purposes of this analysis, and consistent with most SDQIII research, the 10 of
12 items from the 13 SDQIII scales were divided into 5 or 6 item pairs such that the first two items were assigned to thé
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first pair, the next two items to the next pair, and so on. A factor analysis was performed on responses to these 68 item
pairs with the commercially available SPSSx program (SPSS, 1986). Technical specifications for the factor analysis
included, using iterated communality estimates, a Kaiser normalization, and an oblique rotation to a final solution with
delta set to -2.0.

 ltem-pairs in SDO R |

The rationale for using item pairs has been previously discussed by Marsh and O'Nijell (1984). Factor analysis
of 78 item pairs, instead of 136 items, is preferable for several reasons. First, a widely used guideline for factor analysis
is that the number of subjects greatly exceed the number of variables, By using item pairs, the ratio of subjects to
variables doubled. Second, the pairing of items to form "mini-scales” or item-parcels _sh0uld result in more reliable
variables that have a smaller component of unique variance than individual items. Third, factor loadings should be less
affected by idiosyncrasies of individual items. Fourth, there will be a reduction in the costs of factor analys_ls because the
number of variables is reduced. Finally, it is possible to use commercially available software (which sometimes limits
the number of variables) and hardware (which has limits on memory capacity) to perform factor analyses that might not
be possible if items were used instead of item-pairs.

The major disadvantages of using item pairs are that information on individual items is combined and lost,
items must be homogeneous (which is not a problem for SDQIII items -- see Chapter 4), and factor scores may vary
somewhat across different factor analyses. However, as Marsh and O'Niell (1984) have shown for SDQIII responses, the
initial item pairings and a random pairing had factor scores that correlated a very high level (median r = .991 across the
13 scales). Thus, the item pairing method appears to be an acceptable practice in the case of the SDQ instruments.

Insert Tables 5.1 and 5.2 About Here

Results of the Factor Analyses,

The results of the total group factor analysis (see Table 5.1) clearly identify each of the SDQIII factors. The
factor loadings for variables designed to measure each factor -- the target loadings -- are substantial, ranging from 0.44
10 0.94 (median = 0.71). The nontarget loadings are much smaller, ranging from -0.17 to 0.25 (median = 0.02). The
correlations among the factors are modest, ranging from -.06 to 0.36 (median = 0.10), and much smaller than the
coefficient alpha estimates of reliability (median = .89; sce Chapter 4). The largest correlations occur between the
General-academic and the other academic self-concepts, and between the General-self factor and other nonacademic
factors. Despite the moderate correlation between General-School and Reading (0.31), and bet\jveen General-School and
Math (0.33), the correlation between Reading and Math self-concepts (-.01) is close to zero. This lack of correlation,
though inconsistent with the original Shavelson model, is consistent with other SDQ research that led Marsh and
Shavelson (1985) to propose a revision of the original model. Results of factor analyses of responses to the SDQIII, such
as the one presented here, provide strong support for the multidimensionality of self-concept, and particularly for the
facets hypothesized in the Shavelson model.

Factor analyses in studies 1-9 (Table 5.1) are based on responses by Australians, but study 10 is basedon
responses by introductory psychology students from a large Canadian university. The summary of the factor analysis in
Study 10 and a more detailed inspection of the results indicated that the factor structure found for these North American
students was very similar to those based on Australian responses.

The results of the factor analysis based on the entire normative sample are remarkably consistent with findings
of eight previously published factor analyses of SDQIII responses that are summarized in Table 5.2. Because each of
these samples is based on samples that differ systematically in terms of sex, age, SES, student/nonstudent status, and
country, this set of results provides strong support for the generalizability of the SDQIII factor structure.

r T I X A

A frequent concern of factor analytic studies is to demonstrate that factor structures are similar across
subgroups. Such demonstrations provide support for the generality of the factors and may be necessary before scores
across the subgroups can justifiably be compared. For each of the SDQ instruments, separate factor analyses of
responses by males and females has demonstrated the the generality of the factor structures across sex (Marsh, 1987c,
Bymne, in press). Using responses to 4 SDQIII (General self, Math, Verbal and General School), Bymne (in press) found
strong support for the invariance of the SDQIII factor structure across gender. She concluded: "Overall, in light of the
stringency of the LISREL CFA procedures, the SDQIII demonstrated exceptionally superior psychometric properties”
(p. xx). Similarly, separate factor analyses conducted on responses by subjects differing in age have shown the generality
of the factor structure across age. (For reviews see the other SDQ monographs, Marsh & Hocevar, 1985; Marsh, 1987b).

For purposes of the present monograph, the entire set of 2,436 SDQIII responses in the normative archive were

b o divided into four groups representing younger and older males, and younger and older females. Four separate factor

analyses like that conducted with the fotal group were conducted on each of the four subgroups. The general pattern of

'l'(.'ei‘sabfg goi')each of these four separate analyses (Table 5.3) was remarkably similar to that shown for the total group
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In order to more fully evaluate the comparability of the factor structures, two sets of factor scores were deriv
for each subject. One was based on the total group analysis and the other was based on the factor analysis of the
subgroups to which the student belonged (e.g., younger males). To the extent that the correlations among the matchin
factors in these two sets of factor scores are highly correlated, then there is support for the similarity of the factor
analyses. In each of the four subgroups, the median correlation between the matching factor scores based on different
analyses was over .99,

In summary, the results of the factor analyses of the four subgroups demonstrates the similarity of the SDQII
factor structure across sex and across age.

Insert Tables 5.3

in ion

Whereas exploratory factor analyses (EFA) such as the one in Table 5.1 are typically used to test the
dimensionality of psychological instruments, there is a growing recognition of the value of confirmatory factor analyst
(CFA) using structural equation modeling such as that embodied in LISREL (Joreskog, 1980; 1981; Joreskog & Sorbg
1981). As typically used, researchers have limited ability to control the structure to be tested with EFA. Thus, if the _
empirical solution does not correspond with the hypothesized solution, then there is no basis for determining how well
the hypothesized solution would have fit the data. In contrast, with CFA the researcher specifies the form of the
hypothesized model and empirical solution is derived subject to these constraints. Here, the focus is on the ability of |
model to fit the data according to goodness-of-fit criteria and in relation to alternative models as well as the actual
parameter estimates.

Insert Tables 5.4 and 5.5 About Here

A particularly demanding -- but frequently employed -- CFA model is referred to here as the simple structure
model. For the simple structure model, each measured variable is allowed to load only on the factor it is designed to
measure and all other factor loadings are required to be zero. That is, target loadings are freely estimated but all
nontarget loadings are fixed to be zero. Parameter estimates of a CFA described by Marsh (1987d) are presented in
Table 5.4 and goodness-of-fit indices from five previously published CFAs based on such a simple structure model ar¢
summarized in Table 5.5. In two of the CFAs, analyses were based on correlations among responses to 68 item pairs:
like that considered in Table 5.1. In two of the CFAS, items from each of the 13 SDQIII scales were used to define 3
subscales and analyses were based on correlations among these 39 measured variables. In one of the CFAs, analyses
were based on responses by significant others who were asked to complete the SDQIII as the subject would completel
Whereas a technical discussion of goodness-of-fit is beyond the scope of this monograph (see Bentler & Bonett, 1980,
Long, 1983; Marsh, Balla & McDonald, 1988), conventional rules of thumb (e.g., a Tucker-Lewis index of less than &
suggests that the simple structure model provides a reasonable fit in each of these analyses. Similarly, the actual
parameter estimates for each of these CFAs indicate that all of the 13 SDQIII factors are well-defined in that all factor
loadings are large and statistically significant, whereas correlations among the first-order factors are typically modest
(see Table 5.4).

he Hierarchical Structur DOIIIF

Material presented in this section is based largely on a study by Marsh (1987d) that emphasized both the i
substantive issues that are discussed here and technical issues related to the application of CFA. In that study response
by 361 Outward bound participants who completed the SDQIIT one month before the start of the course (T1) and on th
first day of the course (T2) were reanalyzed (see Marsh, Richards & Barnes, 1986a; 1986b; and Chapter 9). Particulaf
in relation to technical issues about the application of CFA, the reader is referred to Marsh (1987d).

Whereas the Shavelson model is often depicted as the set of factors used to represent the model, Shavelson
al. (1976) actually placed more emphasis on the multifaceted, hierarchical structure than on the number and content ol
the specific facets. In contrast to a hierarchical structure, Coopersmith (1967) and Marx and Winne (1978) argued thal
facets of self-concept are so heavily dominated by a general factor that separate components could not be readily
differentiated, whereas Soares and Soares (1977) argued that facets are so distinct that no hierarchical ordering existeg
While both these extremes are actually consistent with a hierarchical model, the model's value is dubious if the hierart
is s0 strong that components can barely be distinguished or so weak that components are nearly independent.

Marsh and Hocevar (1985; also see Marsh & Shavelson, 1985) examined the hierarchical structure of respor
to the SDQI for preadolescents. Consistent with the Shavelson model, the first-order factors were well-defined, but
neither a single higher-order factor defined by all first-order facets, nor two higher-order factors defined by academic
and nonacademic facets was able to fit the data. The best fit was obtained for a model with three higher-order factors:
nonacademic factor consisting of social and physical facets, a reading/academic factor, and a math/academic factor, T
results of that hierarchical CFA (HCFA), and other research (e.g., Marsh, 1986¢), led Shavelson and Marsh (Marsh &
Shavelson, 1985) to propose a revision of the Shavelson model such that self-concepts in specific academic areas de i
two higher-order academic self-concepts instead of just one. These findings support the contention that self-concept 1§
multifaceted, hierarchical construct, though they also suggest that the hierarchy may be more complicated than origini
proposed by Shavelson.

B |
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__The term "general self-concept” has been used in different ways (see Marsh, 1986b and SDQI monograph), two
of which are particularly relevant for the present discussion: a) a "hierarchical general self-concept” inferred lsrom lower-
order facets as in the Shavelson model; and b) a "general self-esteem” that is inferred from a single scale, is relatively
unidimensional, and is superordinate to specific facets of self-concept (e.g., Harter, 1982; Rosenberg, 1965; 1979; and
the General-self scales from the SDQ instruments). While both the hierarchical general self-concept and the general self-
esteem are superordinate facets, the theoretical relation between them is unclear and the role of general self-esteem is not
specified in the Shavelson model. Marsh and Shavelson (1985) indicated the need for study of the relation between these
two conceptualizations of general self-concept.

The Hypothesized Factor Structure For SDOIII Responses

The 13 SDQIII facets consist of academic (Math, Verbal, General Academic, and Problem Solving),
nonacademic (Physical Ability, Appearance, Same Sex Relations, Opposite Sex Relations, Parent Relations,
Religion/spiritual values, Honesty, and Emotional), and general (Esteem) factors. Following the Shavelson model and
its revision, it is proposed that: a) the 4 academic facets define 2 second-order academic factors -- math/academic and
verbal/academic; b) the 7 nonacademic facets define 3 second-order factors -- physical (Physical Ability and
Appearance), social (Same Sex Relations, Opposite Sex Relations, and Parent Relations), and moral (Religion/Spiritual
Values and Honesty); and c) a third-order, hierarchical general self-concept will be defined by the Esteem and Emotional
first-order factors, and by the math/academic, verbal/academic, physical, social, and moral second-order factors. This
hierarchy differs somewhat from that proposed by Shavelson, but ghavelson et al. (1976) emphasized their model rather
than the representation used to illustrate the model, and the hierarchy proposed here is certainly consistent with the
Shavelson model.

licati E

The application of CFA and its advantages over exploratory factor analysis are well documented, and these
advantages are especially important for examining hierarchical structures (Marsh, 1985b; 1987d: Marsh & Hocevar,
1985). In particular, HCFA allows the researcher to: specifically define and test the a priori structure of first-order
factors; formulate and test alternative higher-order models; uniquely estimate parameters to fit each model; test the
ability of each model to fit the data; and compare the goodness of fit of the alternative models (see Bagozzi, 1980; Huba
& Bentler, 1982; Marsh, 1985b; 1987d; Marsh & Hocevar, 1985; Joreskog, 1980; 1981; Joreskog & Sorbom, 1981;
Long, 1983; Tanaka & Huba, 1984). In the analyses presented below, a set of CFA and HCFA models (see Table 5.6 for
a summary of the models; also see Figure 5.1 in the Results section) are tested with the commercially available LISREL
V program (Joreskog & Sorbom, 1981). Initially a first-order model -- like the one in Table 5.4 -- is proposed to test the
a priori structure of 13 SDQIII factors and to examine the correlations among these factors. Then a set of higher-order
1l:a;.:lor structures is formulated to explain relations among first-order factors that are used to infer the second-order
actors.

Insert Table 5.6 About Here

The existence of a well-defined, a priori, first-order factor structure is a prerequisite to testing higher-order
structures because: a) subsequent higher-order models are based on it; and b) its goodness of fit is the upper limit for the
goodness of fit of higher-order models. Hence, the theoretical rationale for the first-order factor structure, its ability to fit
the data, and the parameter estimates based on it should be examined carefully in HCFA studies. For the first-order
model considered here (Model 1A in Table 5.6) every factor loading and every factor variance is large and statistically
significant. Factor correlations vary from -.02 to .71 (median = .26) and none approaches 1.0. These results provide
good support for the a priori model. The chi-square for the first-order factor model is large and statistically significant,
but the chi-square/df ratio (2.14) and other goodness-of-fit indices (e.g., TLI = .919) suggest that the goodness of fit is
reasonable. The chi-square/df ratio (2.00) and other indices were similar or slightly better when Model 1A was fit to data
based on responses by the same subjects collected at time 2 (see Marsh, 1987d).

Factor covariances were standardized to facilitate their interpretation (Table 5.4), and their inspection is
valuable as a preliminary examination of higher-order models. In support of the original Shavelson model, correlations
among the 4 academic facets and among the 8 nonacademic facets are generally larger than correlations between the
academic and nonacademic factors. Correlations among the 4 academic factors, however, support the existence of two
second-order academic factors as posited in Marsh/Shavelson revision. Whereas the Academic and Problem Solving
factors are each substantially correlated with Math and Verbal self-concepts, and with each other (rs between 0.48 &
0.62), the Math and Verbal self-concepts are relatively uncorrelated (r = S.12) with each other.

Correlations among the nonacademic factors do not clearly support the physical, social, and moral second-order
fac@qrs that were posited. Although Physical Ability and Physical Appearance are substantially correlated (.43), Physical
Ablhl}{ 1s more highly correlated with Same Sex Relations (.62) and Physical Appearance is as highly correlated with

posite Sex Relations (.42). While the three social facets are substantially correlated with each other (rs betweenS.32
ands.52), they are also substantially correlated with the two physical facets. Although Religion/Spiritual Values is more
highly correlated with Honesty than with other factors, the size of the correlation (.27) is modest. This pattern of
Correlations suggests that support for the higher-order factors defined by nonacademic factors may be more problematic
than that for those defined by academic facets.

M ing higher- r models. For each HCFA model (Table 5.6), the first-order factors were defined as in
odel 1A (Table 5.4) except that the covariances among first-order factors are explained in terms of higher-order
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factors. For the second- and third-order models, the higher-order factor loadings and lower-order factor residuals were
estimated. For example, in Model 6A a total of 19 (13 first-order, 5 second-order, and 1 third-order) factors were

specified. Complicated HCFA models should always be evaluated in relation to less complicated models. If the goodnes

of fit for two models are comparable, then the more parsimonious model -- the one that requires fewer parameters and
has a larger df -- is preferred. However, alternative HCFA models are often nested such that the more parsimonious
model cannot fit the data any better than the less parsimonious model, and will usually be rejected in a strict statistical
sense. Thus the problems of evaluating goodness of fit are important for comparing alternative HCFA models.

In order to apply the rule of parsimony in the present investigation, a series of a priori HCFA models (Table

5.5) was tested. The rationale was: a) first to test the most parsimonious models, those with only one (Model 2A) or twg

(3A) higher-order factors; b) next to test the structure of the higher-order academic factors (4A); c) then to test the
structure of the nonacademic factors (5A & 6A); d) to replicate the results from time 1 with data from time 2; and e)
finally, if necessary, to develop and test a posteriori models (7A) suggested by the results of the earlier analyses. If the
goodness of fit of Model 2A, with only one higher-order factor, approaches that of a more complicated model, then this
provides evidence against the more complicated model.

Tests of the Higher-Order Factor Models,

__The most parsimonious models. In Model 2A only one second-order factor was proposed to explain relations
among all 13 first-order factors. For this model 12 of the lg factors, all but Religion/Spiritual Values, load significantly
on the general factor. The difference in chi-square values for models 2A and 1A is statistically significant when
evaluated against the difference in df (Table 5.6), indicating that there is substantial covariation among the first-order
factors that is unexplained by Model 2A. Model 2A is, however, able to explain nearly much of this covariation among
first-order factors. The factor loadings (Figure 5.1) indicate that the 4 academic and 2 moral facets are poorly
represented by the general factor. For example, whereas the first-order Math factor is well-defined, only about 15% of’
its variance can be explained by the higher-order factor.

Insert Figure 5.1 About Here

Model 3A (Figure 5.1), with two second-order factors (academic self-concept and nonacademic self-concept),
has a significantly better chi-square than Model 2A even though it uses only two additional df (Table 5.6). The 4
academic facets are also better represented in Model 3A than in 2A while there is little change in representation of the
nonacademic facets. These results indicate the superiority of Model 3A over 2A, and support the separation of academi
and nonacademic facets.

—_____The hierarchical structure of academic facets, In Model 4A the second-order academic factor from Model 3A
divided into math/academic and verbal/academic factors as proposed by Marsh and Shavelson (1985). A third-order,
hierarchical general self is defined by the three second-order factors, and the first-order Esteem factor. The chi-square
for Model 4A is significantly smaller than the chi-square for 3A, and the goodness-of-fit indices are better. The first-
order Math and Verbal factors are better represented by the higher-order factors in Model 4A than in Model 3A.
However, this is due to variance explained by the two second-order academic factors and not the third-order general
factor. Inspection of the factor loadings on the third-order factor (Figure 5.1) indicate that neither the academic nor the
moral factors are well represented by the third-order factor. Covariances among the four lower-order factors that defing
the third-order factor are well described by the higher-order factor. These findings demonstrate the superiority of Modg
4A over more parsimonious models, and provide support for the Marsh and Shavelson (1985) revision of the original
Shavelson model.

i n mi Model 5A (figure 5.1) differs from Model 4A in that two ne
second-order factors are defined; one for the two physical self-concepts and one for the three social self-concepts. Thel
of Model 5A, however, is only slightly better than Model 4A. The factor loadings for the second-order factors on the
third-order factor indicate that physical and social factors are well represented by the general factor while the academi¢
and the moral factors are not. Further analyses suggested that a significant proportion of the covariation among the
lower-order factors is not represented by the hierarchical general self. This apparently occurs because the modest
correlation (r =S.27) between Religion/Spiritual and Honesty factors, and the large correlation between the second-ord
physical and social factors (r =S.94), are not adequately explained in terms of the third-order factor.

Model 6A is most like the structure originally proposed to explain responses to the SDQIII. It differs from
Model 5A in that one new second-order factor is defined by the two moral facets. The chi-square and goodness-of-fit
indices are marginally better for Model 6A (Table 5.6). The factor loadings on the third-order factor again show that (i
third-order factor represents primarily physical, social, emotional, and Esteem factors, but not the academic and moral
factors. Further analyses suggested that the addition of the second-order moral factor accounts for the correlation
between Religion/Spiritual and Honesty factors, even though this second-order factor is poorly represented in the
hierarchical general self-concept. However, even though the second-order physical and social components are well
represented by the hierarchical general self-concept, the extremely high correlation between the two second-order faclé
is still not explained in terms of the third-order factor.

In summary, the more elaborate HCFA models designed to explain the structure of nonacademic facets provi
only a slight improvement over Model 4A. With the exception of the moral factors, these nonacademic factors are
substantially correlated and contribute substantially to the hierarchical general self-concept, but support for the particu
hierarchical ordering proposed here is not strong.
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i Each of the models described above was also tested with data from time
2. Though not a major focus of the study, parameter estimates for time 2 were similar and the goodness-of-fit tests were
slightly better than for time 1. The chi-square and goodness-of-fit indicators for Models 4A, 5A and 6A were nearly
identical to each other and, perhaps even more emphatically than time 1 analyses, suggest that these three models are
equally able to explain the data.

ion iori The formulation of the models described above was a priori. However, the
previous discussion and empirical findings suggest additional alternatives. The very high correlation observed between
the second-order physical and social factors could not be explained adequately in terms of the third-order factor. Also,
Problem Solving was more highly correlated with the hierarchical general self than could be explained by its relation to
the second-order academic factors. In order to explore these observations, Model 6A was altered so that the 3 social and
2 physical facets defined only one second-order factor instead of two, and this produced a smaller chi-square (1501, df=
686). Then, in a subsequent analysis, the Problem Solving facet was allowed to contribute directly to the hierarchical
general self-concept, and this further improved the chi-square (1477, df = 685). The a posteriori model based on both of
these alterations is presented as Model 7A in Table 5.6 and Figure 5.1. The a posteriori nature of Model 7A suggests that
it must be interpreted cautiously, but comparable improvements were found for time 2 data which provides additional
support for Model 7A.

Discussion and Implications

The Shavelson model posits self-concept to be multifaceted, and this contention is supported. The a priori, first-order
factors that the SDQIII is designed to measure were clearly identified in the first-order factor model, and even the simple
structure imposed in that model provided a reasonable fit to the data. The Shavelson model posits that self-concept is
hierarchically ordered, and this proposal is also supported in that hierarchical models are able to explain much of the
covariation among first-order factors. Finally, Shavelson et al. (1976) proposed one possible representation of the
hierarchical ordering of self-concept facets in his model. Though the hierarchy tested here differed from that
representation in a number of ways that are discussed below, the empirical findings suggest that the hierarchy is more
complicated and weaker than originally anticipated.

Marsh and Shavelson (1985) revised the academic portion of the original hierarchy. That revision is supported
here in that two second-order academic facets -- math/academic and verbal/academic -- were required instead of just one
as originally proposed by Shavelson. As before, this was necessary because of the lack of correlation between Math and
Verbal self-concepts (also see Marsh, 1986¢). Since the earlier study was based on responses by preadolescent students
to the SDQI, the results of the present investigation based on responses to the SDQIII by late-adolescents in a
nonacademic setting support the generality of the earlier finding.

Support for the second-order facets proposed o explain the physical and social facets is more tenuous, and this
was not completely unexpected. Correlations between some physical and some social facets were higher than
correlations among the physical and among the social factors (Table 5.3), and similar results have been found with
responses by younger adolescents to the SDQ II (Marsh, Parker & Barnes, 1985) and by preadolescents to the SDQI (see
SDQI monograph). This problem was also illustrated by the extremely high correlation (.94) between the second-order
physical and social factors that could not be explained in terms of the third-order general self. Finally, there is an
Intuitive consistency to the pattern of correlations among the physical and social factors that may be inconsistent with
the logic of the Shavelson model. It seems reasonable that Physical Appearance is as strongly related to Opposite Sex
Relations as to Physical Abilities and, perhaps, that Physical Abilities is as strongly related to Same Sex Relations as to
Physical Appearance. Support for Model 7A, where the second-order physical and social factors were collapsed into a
single second-order factor, provides further support for these observations. It should also be noted that for the best fitting
model proposed by Marsh and Shavelson (1985; Marsh & Hocevar, 1985), two physical factors and two social factors
were incorporated into a single second-order factor and no attempt was made to test for separate physical and social
second-order factors. In this respect, their model was more like Model 7A than 6A. Although further research is clearly
warranted and alternative formulations may exist, these findings suggest that second-order social and physical facets
may not be as clearly differentiated as originally proposed by Shavelson et al.

: Support for the second-order moral factor defined by Religion/Spiritual Values and Honesty, must also be
interpreted cautiously. Although these facets were not proposed by Shavelson, such facets have frequently been posited
by other self-concept theorists starting as early as William James (1890) and were well-defined in the present
investigation. While the inclusion of these facets may be theoretically and empirically justified, their combination into a
second-order factor is more problematic. Although these factors tend to be more highly correlated with each other than
with other factors, the size of the correlation is modest. Nevertheless, only the hierarchical models that incorporated this
second-order factor were able to explain the correlation between the two facets. In this respect their incorporation into a
second-order factor may be justified.

The hierarchy described here also differs from those previously examined, or even proposed, in that it includes
both a first-order Esteem factor and a hierarchical general self-concept. It was hypothesized that Esteem contributes
directly to the hierarchical general self-concept, and that most of the covariation between Esteem and other first-order
factors can be explained by this formulation. Esteem consistently had the largest loading on the hierarchical general self-
concept, and the correlation between them was about S.9 in each of the hierarchical models. These findings support the

Proposed model, and demonstrate that Esteem and the hierarchical general self-concept based on the SDQIII responses
are highly correlated.
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In each of the HCFA models there was strong support for a hierarchical ordering of the SDQIII facets; most of
the covariation among the first-order facets could be explained in terms of the hierarchy, and the hierarchical general
self-concept was well defined. However, even this finding must be interpreted cautiously. First, while the hierarchical
models were able to explain much of the covariation, there was not a lot of covariation to explain. Even though _
correlations among some facets were substantial and the model positing no correlations among the first-order facets (1B}
was clearly unacceptable, this model of uncorrelated first-order factors did surprisingly well. Second, many of the first-
order factors were not well represented by the hierarchical general self-concept. Even after correction for unreliability,
the hierarchical general self was unable to explain even half the variance in any factors except Esteem and Emotional
Stability. The covariation among the four academic factors was well represented by the two second-order academic
factors, but these second-order factors contributed little to the hierarchical general factor. Similarly, the modest
covariation among the two moral factors was well represented by a second-order factor, but it contributed little to the
hierarchical general self. Even though the second-order social/physical factor was substantially correlated with the _
hierarchical general self-concept, correlations between the five factors that defined this second-order factor and the third:
order factor ranged from S.50 to .64. From a practical perspective, the hierarchy is sufficiently weak that it is clearly nol
justified to infer the first-order facets of self-concepts on the basis of higher-order facets.

The theoretical implications of the weak hierarchy may depend on the proposed direction of the causal ordering
between the first- and higher-order facets of self-concept. For purposes of this study, as in the original Shavelson model}
no causal ordering was specified between lower- and higher-order facets. Consistent with this perspective it is likely thal
the relations are reciprocal such that the hierarchical general self-concept has some influence on specific facetsand
specific facets have some impact on the hicrarchical construct. However, the results of this study suggest that many
facets contribute little to, or are little influenced by, the hierarchical general self-concept. The results may have more
negative consequences for a top-down model that makes the stronger theoretical assumption that the hierarchical genera
self "causes" the lower-order facets. If a hierarchical general self is posited to cause a lower-order factor but the two are:
nearly uncorrelated, then the postulated causal relation is not supported. Since less than half of the reliable variance in
all but 2 of the 13 first-order factors could be explained by the hierarchical general self, the top-down hierarchical model
appears to be untenable. It should also be noted that while HCFA models are often depicted in path analytic terms such
that a higher-order factor causes a lower-order factor, this is not necessary and may not be consistent with the
substantive nature of the particular application.

velson Revisi he Shav n Model

Shavelson, et al., (1976) posited self-concept to be a multifaceted, hierarchical construct. In their model self-
concepts in particular academic content areas were posited (o form a single higher-order facet of academic self-conceptd
Marsh and Shavelson (1985) tested the Shavelson model with responses by Australian preadolescents to the SDQ, but
found that the hierarchy proved to be more complicated than anticipated and led to a revision of the original model. In
particular, Verbal and Math self-concepts were nearly uncorrelated with each other, and did not combine with General &
Academic self-concept to form a single, second-order academic factor. Instead there were two second-order academic
factors representing verbal/academic and math/academic self-concepts that were nearly uncorrelated. Support for this &
revision was also found with responses to the SDQIII presented in the last section. This support, however, has been
limited to responses by Australians to one of the SDQ instruments. The purpose of the research described in this sectiof
is to test the generality of the findings that led to the revision with responses to other self-concept instruments by i
nonAustralian respondents.

nadian Hi hool

Marsh, Byrne and Shavelson (1988) analyzed responses by 896 Canadian high school students in 11th and 121
grades. Analyses summarized here are presented in greater detail in that study. In that study, Verbal, Math, and Geners
academic self-concepts were each measured by the SDQIII, the Self-concept of Ability Scales (SCA; Brookover, 1962)
and the Affective Perception Inventory (API; Soares & Soares, 1982) instruments. The 9 scales (3 Verbal, 3 Math, and
General-academic self-concepts) were represented by 27 subscales by randomly dividing the items designed to measuft
each of the 9 scales into three groups. HCFA models were fit with LISREL V using specifications similar to those
described in last section. The purpose of HCFA models is to explain covariation among the first-order factors -- the 9.
self-concept scales in this study -- with one or more higher-order factors. In the present investigation alternative HCFA
models posited one (general academic), two (verbal/academic and math/academic), or three (verbal, math, and school)
higher-order factors to account for covariation among the nine first-order factors.

Eirst-order Model,

Verbal, Math, and General-academic self-concept were measured with three different self-concept instrumen
and the purpose of the first-order factor model (Model 1 in Tables 5.7 and 5.8) was to test the ability of a nine-factor
model 10 explain these responses. Factor loadings and factor variances were all large and statistically significant. Faclo
correlations varied from -S.01 to .94 but those between matching factors from different instruments were highest (.651
94, Md = .78), those between General academic facets and the other two academic facets were intermediate (.39 to S.
Md = $.49), and those between Verbal self-concept and Math self-concept were lowest (-.01 to .14, Md=.05). This
pattern of correlations provides support for the construct validity of the self-concept responses, the lack of correlation

between Verbal self-concept and Math self-concept, and the Marsh/Shavelson revision. The chi-square for the first-ort
factor model (Table 5.8) is large, due in part to the large sample size, but the TLI (.93) suggests that the fit is reasonabh
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Insert Tables 5.7 and 5.8 About Here

igher-or 1

A series of HCFA models was posited to explain the 27 correlations among the nine first-order factors (see
Figure 5.2 and Table 5.8). Model 2, the simplest, posits a single higher-order factor;ga general academic selfl-c::cfn(cepl
defined by all nine first-order factors. Model 3 posits two higher-order factors; math/academic defined by the Math and
General-academic self-concept factors and verbal/academic defined by the Verbal and General-academic self-concept
scales. Model 4 posits three higher-order factors defined by the Verbal self-concept, the Math self-concept, and the
General-academic self-concept scales respectively. The higher-order models differ substantially in their ability to fit the
data (Table 5.8). Whereas Model 2 provides a relatively poorer fit (TLI = §.80), Models 3 and 4 differ only modestly in
their ability to fit the data (TLIs=.90 and S.91 respectively). Higher-order factor loadings and factor correlations for both
Models 3 and 4 (Figure 5.2) support the interpretation of the posited factors. In Model 3 both higher-order factors are
well defined, but the correlation between these math/academic and verbal/academic factors is not significantly different
from zero. Model 4 provides a slightly better fit to the data than Model 3 but the difference is small and complicated by
u:]g?g} al-?:itcl::};?l'lcwa%'r??d?s Iare(rﬁ:)ge;slg)d. Tcllxe mari;orrll'ocus é)f tlfm present investigation is on the relative ability of one
g ic ability factor el 2) and two higher-order factors (Model 3) to i i -
order factors. For this comparison Model 3 is clea:lygsuperior. ( SR consibauE AT e

Insert Figure 5.2 About Here

Summary and Implications

Self-concept, like many other psychological constructs, suffers in that "everyone knows what it is," and
researchers do not feel compelled to provide any theoretical definition of what they are measuring nor even the
psychometric properties of the instrument used to measure self-concept. Although many thousands of studies have been
published in this area, most of the research emphasized other theoretical constructs, and the interest in self-concept
comes from its assumed relevance to these other constructs. These observations help explain why reviews of sclf-
concept research (e.g., Burns, 1979; Shavelson, et al., 1976; Wells & Marwell, 1976; Wylie, 1974; 1979) typically

emphasﬁze the lack of theoretical basis and the poor quality of measurement instruments used in most self-concept
research.

The multifaceted, hierarchical conceptualization of self-concept apparently is consistent with the i
of many researchers, even though it was not reflected in many previousﬁy d%pvelopeﬁ instruments. In conl.rap:trfg?}:ag?f)(z
instruments, most instruments used to measure self-concept have no clearly articulated theoretical basis, and this makes
the examination of the construct validity difficult. One approach to this problem has been to take responses to existing
largely atheoretical instruments, and to attempt to test hypotheses from theoretical models (e.g., Marx & Winne 1978):
Because of the poor quality of measurement instruments for this purpose, the approach is dubious, and the genei’al]y
inconsistent results may be due to poor theory, poor instrument construction, or both. In the development of the SDQ
Instruments 1t was reasoned that the determination of whether theoretically consistent and distinguishable facets of self-
concept exist, and their content and structure if they do exist, should be prerequisite to the study of how these facets, or
overall self-concept, are related to other variables. In adopting such an approach, atheoretical and/or purely empirichl
approaches to developing and refining measurement instruments were rejected. Instead, an explicit theoretical model
was taken to be the starting point for instrument construction, and empirical results were used to support, refute or revise
the instrument and the theory upon which it is based. In applying this approach, the Shavelson model was judged to be
the best theoretical model of self-concept. Implicit in this approach is the edict that theory building and instrument
construction are inexorably intertwined, and that each will suffer if the two are separated. In this sense the SDQIII is
based on a strong empirical foundation and a good theoretical model.
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CHAPTER 6 -- DO POSITIVELY AND NEGATIVELY
WORDED ITEMS MEASURE SUBSTANTIVELY
DIFFERENT COMPONENTS OF SELF-CONCEPT? :
A CONSTRUCT VALIDITY APPROACH

Test construction specialists argue that the number of positively and negatively worded items should be balanced o
personality, attitude and other rating scales in order to disrupt possible response sets. This recommendation assumes thg
positively and negatively worded items measure the same construct, but this assumption is rarely tested and its validity,
may be dubious in some situations. Benson and Hocevar (1985) and Marsh (19864a), for example, argued that negativell
worded items produce systematic biases in the responses by young children. Marsh showed that this influence was age:
related, and related to verbal skills when age was held constant. He concluded that this influence of negative items was
response bias that had a cognitive developmental basis, and recommended against the use of negatively worded itcms {
young children.

More generally, the tendency for subjects to respond to rating items independently of item content is referred
as response set, response bias, response style, or a method/halo effect. Different approaches emphasize the ‘
nonsubstantive or substantively irrelevant components of responses to structured items, arguing that content is what is
left over after sources of style and method have been removed through approaches such as regression and factor |
analysis. A negative-item bias produced by cognitive developmental influences qualifies as a response bias, but it is nof
the only basis for the effect of negatively worded items. Older respondents are generally able to cope with the cognitive
demands of negatively worded items, but researchers still report that positively and negatively worded items designed it
measure the same construct are empirically distinct. Marsh (1987b) in a review of self-concept research that found
factors defined primarily by negatively worded items for a wide varicty of different self-concept instruments -- includi
the most frequently used instruments -- and for respondents of different ages. The existence of factors defined by
negatively worded items is apparently very prevalent in self-concept research. Because the basis of the distinction
between such positive and negative item factors is not easily identificd, there is ambiguity in deciding whether the
distinction is substantively important or a substantively irrelevant artifact of response bias.

Whereas researchers have found or claim to measure distinguishable self-concept factors measured by
positively and negatively worded items, there is disagreement on their interpretation. In a few self-concept instruments
positive and negative scales are posited, apparently without sufficient empirical justification. In many exploratory factor
analysis studies, factors defined primarily by positively worded or by negatively worded items are simply interpreted in
terms of item content without regard to the positive or negative wording of the items. Marsh (1986a) concluded that his
negative item factor for responses by young children represented a cognitive-developmental bias and recommended that
such items should not be used for preadolescents. Some researchers argue that distinguishable factors comprised of
positively and negatively worded 1tems represent a substantively unimportant method factor. Still other researchers treat
factors defined by positively and negatively worded items as substantively different constructs. Cowen (1954), for
example, specifically argues that self-criticism and self-praise are qualitatively different processes in self-concept
formation.

A variety of approaches can be used to determine whether scales defined by positively and negatively worded
items are distinguishable. The simplest, perhaps, is to determine whether correlations between such factors differs
significantly from 1.0 after correction for unreliability, though traditional estimates of reliability may be inappropriate
when nonrandom measurement error is posited. The most frequently used technique appears to be exploratory factor
analysis, though confirmatory factor analysis (e.g., Marsh, 1986a) appears to be more suitable. Alternatively, MTMM
analyses of the positive and negative item scales from the same instrument may be appropriate for this problem (see
Marsh, 1987b). Whereas each of these procedures may be suitable for demonstrating that factors defined by negatively
worded items are distinguishable from those based on positively worded items, each suffers an important weakness.
None provides a basis for determining whether the separation is substantively important or a substantively irrelevant
artifact of response bias, and this is the focus of the present investigation.

Th nstruct Validity Approach

Carmines and Zeller (1979) found that positively and negatively worded items from the Rosenberg (1979) self
esteem scale define clearly distinguishable factors and they proposed two alternative interpretations: (a) there are
separate components of positive and negative sclf-esteem that are substantively meaningful; and (b) the separation of the
two factors is an artifact of nonrandom measurement error. Using a construct validity approach, they reasoned that if the
positive and negative item subscales measure substantively different constructs then they should be differentially related
to external criteria, whereas if the distinction is due to an artifact then they should be similarly related to external
criteria. Because positive and negative item subscales were similarly related to a set of external criteria, Carmines and
Zeller concluded that the empirically distinguishable factors were "a function of a single theoretical dimension of self-
esteem that is contaminated by a method artifact, response sct” (p. 69).

One purpose of analyses summarized here is to develop more fully the potentially useful construct validity
approach for distinguishing between the alternative interpretations posited by Carmines and Zeller. There are at least two
sets of problems with their approach. First, they based their conclusions on the observation that positive and negative
item subscales were similarly correlated to external criteria, but this comparison may be uninterpretable because: (a) the
similarity in the correlations does not mean that each of the factors accounts for the same criterion variance, nor that
some empirically weighted combination of the two would not perform substantially better than either considered
separately or their unweighted combination; and (b) systematic differences in the correlations do not mean that the
separation of positive and negative item subscales is substantively justified, because this would be expected if, for
example, the negative wording produced a systematic method effect that was independent of external criteria. A better
approach, one that is consistent with Carmines and Zeller's logic if not their analyses, is to compare empirically
weighted and unweighted combinations of the positive and negative item subscales. If the unweighted sum of the
positive and negative subscales is as highly related to approprnate validity criteria as an empirically optimum weighting
of the two subscales, then it is unlikely that the separation of the two subscales is substantively important.

The second set of potential problems concerns the generalizability of Carmines and Zellers' findings to self-
concept research. They correlated their positive and negative item subscales with "a set of theoretically relevant external
variables” (p. 67), but in fact most of these variables were nearly uncorrelated with either esteem subscale (only 1 of 16
variables correlated higher than .25 with either subscale). A better approach would be to use more carefully selected
validity criteria that were more systematically rclated to esteem on the basis of theory and previous research, Frequently
used external validity criteria in self-concept research are the observations of significant others (e.g.. Marsh, Barnes &
Hocevar, 1985; Wylie, 1979) and academic achievement (e.g., Byrne, 1984; Hansford & Hattie, 1982; Marsh, 1986c;
Wylie, 1979). Furthermore, Carmines and Zeller's conclusions were based on a single dimension of self-concept as
measured by one specific set of items. More recently self-concept researchers have emphasized the multidimensionality
of self-concept (e.g., Byrne, 1984; Marsh, Bamnes & Hocevar, 1985; Marsh & Shavelson, 1985). Even though Carmines
and Zeller emphasized their methodological approach rather than the generality of their findings to other self-concept
research, the generality of their results needs to be tested with different criteria and different self-concept instruments.

The Present Investigation

_In order to develop more fully the construct validity approach and to further test Carmines and Zeller's
conclusions the results from three published studics using the SDQIII were reanalyzed.

1) Study 1 consisted of the sample of 151 Australian university students (mean age = 21.9, 79% female)
described by Marsh, Barnes and Hocevar (1985; also see Marsh & O'Niell, 1984, Study 2 and Chapter 10 in this
monograph). As part of that study, subjects asked the person who knew them the best to complete the SDQIII as if they
were the person who had given it to them (i.e., they were to predict what the subject had said). For this study, the

generality (validity) of the influence of positively and negatively worded items was tested across self-responses and
responses-by-others. > ) g } )

2) Study 2 consisted of the 361 Outward Bound participants (mean age = 21.3, 76% males) described by Marsh,

Richards and Barnes (1986a: 1986b). For present purposes, responses completed one month before the start of the
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program and on the last day of the program are considered. For this study, the generality (stability) of the influence of
positively and negatively worded items was tested over time.

3) Group 3 consisted of the 296 year-11 girls (mean age = 16.7) from two private catholic girls schools
described by Marsh and O'Niell (1984). In addition to the self-concept responses, standardized measures of academic
achievement were considered in that study. For this study, the positive and negative items for each scale were divided in
half and the generality (intemnal consistency) of the influence of positively and negatively worded items was tested over
these split halves. In the third study, the relation between academic achievement and academic self-concepts based on
positively and negatively worded items was also examined.

For all three studies there were: two sets of 13 scale scores representing an unweighted average of responses to
positively and negatively worded items (Tot] and Tot2); two sets of 13 subscale scores representing just positively
worded items (P1 and P2); and two sets of 13 subscale scores representing just negatively worded items (N1 and N2).

The corresponding positive and negative item subscales were defined by the same number of items, had similar standard

deviations, and had similar coefficient alpha estimates of reliability. The two sets of scores considered in the different
studies consisted of: self-responses and responses-by-others (Study 1); responses by the respondents at Times 1 and 2
(Study 2); and responses by the respondents to items in the first and second halves of the SDQIII (Study 3). For all threg
studies: simple correlation was used to relate Tot1 to Tot2, P1 to P2, and N1 to N2; multiple regression was used to
relate Totl to the optimally weighted combination of P2 and N2, and Tot2 to the optimally weighted combination of P1
and N1; and canonical correlation was used to rclate the optimally weighted combination of P1 and N1 to the optimally:
weighted combination of P2 and N2. The canonical correlation must necessarily be as large as or larger than either of
the multiple Rs, and the multiple Rs must necessarily be as large or larger than the correlation between Tot1 and Tot2.
To the extent that these differences are trivial, differentially weighting the positive and negative item subscales makes n
difference and the results would provide no substantive support for the separation of the subscales. To the extent that
these differences are large, there may be support for the separation of the subscales. (The SDQIII scores used in the
present investigation were computed as the unweighted sum of responses to items in each scale whereas corresponding
results summarized in the original studies and in other parts of this monograph are typically based on factor analytically
derived scores so that there might be minor discrepancies.)

| iscussion
o - men

In Study 1 each respondent completed the SDQIII and a significant other inferred the multiple self-concepts of
the same person on SDQIIL. Previous research (Marsh, Barnes & Hocevar, 1985; also see Chapter 10) demonstrated thal
there was good self-other agreement based on total scores for each of the 13 self-concept scales. The purpose of this
reanalysis is to determine if this agreement is bettcr when positive and negative item subscales of each scale are
considered separately or differentially weighted.

Agreement on the 13 total scores for self-responses and responses-by- others (.57; see Tot1 with Tot2 in Table
6.1 for Study 1) is modestly higher than agreement on the 13 positive item subscales (.54) and the 13 negative item
subscales (.52). More importantly, this agreement on the 13 total scores (.57) is virtually unimproved by differentially
weighting the positive and negative item subscales for the self-responses, for the responses-by-others, or for both. The
average agreement is .57, .58 and .59 respectively when the positive and negative item subscales are differentially
weighted for the responses-by-others (Tot1 with P2 and N2), for self-responses (Tot2 with P1 and N1), and for both sell
responses and responses-by-others (P1 and N1 with P2 and N2). It is important to reiterate that agreement on the
(unweighted) total scores represents an absolute lower bound for agreement on the differentially weighted components:

Hence, differentially weighting the subscales produces surprisingly little improvement, and this lack of improvement isS%

consistent across all 13 SDQIII scales. If a substantively meaningful distinction between positive and negative item
subscales exists for self-report responses to any of the 13 SDQIII scales, this distinction is not paralleled in the
corresponding responses by significant others. These results provide no support for the separation of any of the 13 self:
concept scales into positive and negative item subscales.

Insert Table 6.1 About Here

Study 2 -- Stabili

In Study 1 no support was found for the separation of positive and negative item subscales. However, the
conclusions were based on agreement between self-responses and responses-by-others, and support for the separation 0
the subscales might be found if other validity criteria were used. Because it is impossible to test the generality of the
conclusions with all potential validity critcria, an alternative approach was sought. It may be possible to find a criterioft
for which the lack of support would be so convincing that it would be unlikely that support would be found for other
criteria. This logic is based on the expectation that strength of support for the separation based on internal reliability-1iK
criteria provide a logical upper-bound for strength of support for external validity-like criteria. Such an internal
reliability-like criterion, the stability of responses by the same person to the same instrument over a short period of timé
is the basis of Study 2. It must be emphasized that support for the separation of positive and negative item subscales
based on their short-term stability would pot provide convincing support for the validity of their separation, but that the

,

lack of support for their separation using this criterion would provide convincing evidence against the validity of this
separation.

In Study 2 each respondent completed the SDQIII before and after a one-month control interval, and previous
research (Marsh, Richards & Barnes, 1986a; 1986b; also see Chapters5 and 9) demonstrated that there was good Time
1/Time 2 agreement on total scores for each of the 13 SDQIII scales. The purpose of this reanalysis is to determine if
this agreement is improved when positive and negative item subscales are differentially weighted.

Agreement on the 13 total scores for Time 1 and Time 2 (.87; see Tot1 with Tot2 in Table 6.1 for Study 2) is
modestly higher than agreement on the 13 positive item subscales (.84) and 13 negative item subscales (.83). More
importantly, this agreement on the 13 total scores (.87) is unimproved by differentially weighting the positive and
negative item components of either Time 1 or Time 2 responses. The average agreement is S.87, .87, and .87
respectively when the positive and negative item subscales are differentially weighted for Time 2 responses, for Time 1
responses, and for both Time 1 and 2 responses. Hence, differentially weighting the scales produces no improvement,
and this lack of improvement is consistent across all 13 SDQIII scales. If a substantively meaningful distinction
between positive and negative item subscales exists for responses to any of the 13 SDQIII scales collected at either time,
this distinction is not paralleled in the corresponding responses at the other time. These results provide no support for the
separation of any of the 13 self-concept scales into positive and negative item subscales.

- i n mi hievemen

The logic of Study 3 is similar to that of Study 2. In Study 2 the short-term stability of the responses to the same
items was considered in order to test the validity of the separation of the positive and negative items subscales. In Study
3 the consistency of responses across different sets of items administered at the same time is considered. As in Study 2,
support for the separation of positive and negative item subscales based on their split-half consistency would not provide
convincing support for the validity of their separation, but the lack of support of their separation would provide
convincing against the validity of their separation.

In Study 3 each respondent completed the SDQIII only once, and the 10 or 12 items from each scale were
divided into four subscales -- positive items from the first half of the SDQIII, negative items from the first half, positive
items from the second half, and negative items from the second half. Thus, although the analyses are the same as those in
Studies 1 and 2, the total scores (Totl and Tot2) and positive and negative item scores (P1, P2, N1 and N2) are each
based on only half as many items as in Studies 1 and 2.

Agrpemcm on thq: 13 total scores for first-half and second-half responses (.77; see Tot1 with Tot2 in Table 6.1
for Study 3) is modestly higher than agreement on the 13 sets of positively worded items (.70) and negatively worded
items (.62). More importantly, this agreement on the 13 total scores (.77) is virtually unchanged by differentially
weighting the positive and negative item components of either the first-half or the second-half responses. The average
agreement is .77, .78, and .78 respectively when the positive and negative item subscales are differentially weighted for
second-half responses, for first-half responses, and for both first-half and second-half responses. Differentially weighting
the positive and negative item subscales produces surprisingly little improvement, and this lack of improvement is
consistent across all 13 areas of self-concept measured by the SDQIIL If a substantively meaningful distinction between
positive and negative item subscales exists for responses to either random split half of any of the 13 SDQIII scales, this
distinction is not paralleled in the responses to the other random split half. These results provide no support for the
separation of any of the 13 self-concept scales into positive and negative item subscales.

In Study 3 the verbal and mathematical achievement scores provide particularly relevant criteria for Math and

Verbal self—conc_cpt responses. Marsh and O'Niell (1984; also see Marsh, 1986¢) found that the corresponding measures
of academic achievement and academic self-concept were substantially correlated, and that the agreement was quite
specific to matching areas of academic achievement and self-concept. For present purposes, total scores were computed
for all the Math and all the Verbal self-concept items, and subscale scores were computed for the corresponding

sitively and negatively worded items. The total scores were as highly correlated with achievement scores (.58 and .37
or Math and Verbal) as the positive item subscales (.57 and .32) or the negative item subscales (.53 and .37).
Furlhermgre. this agreement based on the total scores was virtually unimproved by differentially weighting the positive
and negative item subscales (.58 and .38 for Math and Verbal). If a substantively meaningful distinction between
positive and negative item subscales exists for either the Math or Verbal scales of the SDQIII, this distinction is not
paralleled in the corresponding achievement measures, These results provide no support for the separation on the Math
and Verbal self-concept scales into positive and negative item subscales.

ntial Limitations, and Broader Application

S ﬁ& considerable body of research, particularly self-concept research, suggests that subscales of the same
ot t;I cfined by negatively and positively worded items may be distinguishable. There is disagreement, however, as
invesg er this effect is substantively important or a substantively irrelevant method effect. The purpose of the present
et gation was to develop more fully a construct validity approach to test whether the separation of positive and
lhe,SIBvSe item subscales was substantively justified for responses to the SDQIIL. No support for the separation of any of
malhcmD'Q;IaP scales was found in the prediction of self-concepts inferred by significant others, in the prediction of
fa ! aucal and verbal achievement, in the short-term stability of self-concept, and in the consistency of self-concept

ponses across split-half sets of items. Two features of this research enhance the generality of the findings to other

self- : .
concept research and, perhaps, to other areas of personality research. First, the results were Very consistent across
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the 13 SDQIII scales so that the results are unlikely to be idiosyncratic to a particular area of self-concept or the wordingh
of items used to infer a particular SDQIII scale. Second, the construct validity approach developed in this investigation
and the choice of criteria make it unlikely that the separation of positive and negative item subscales for the SDQIII |
would be justified by consideration of other validity criteria. The results do not preclude the possibility that the
se];)imaration is substantively meaningful for other psychological instruments, but does provide a procedure for testing such
claims. i |

Validi roach

nden he nyl hesis, The fundamental test in the construct validity approach is to determine
whether differentially weighting positive and negative item subscales produces a meaningful improvement in the
prediction of suitable validity criteria. Support for the conclusion that differences are substantively unimportant rests on
support of the null hypothesis. From a traditional hypothesis testing perspective this is a weak basis of inference. The
approach used here is, however, consistent with modcling approaches (e.g., confirmatory factor analysis and covariance
structural analysis) in which the researcher posits a theoretically defensible and parsimonious model. The ability of the
hypothesized model to fit the data is then tested and compared to the fit of other models. A model positing that positively
and negatively worded scales are equally weighted is more parsimonious than one that allows the scales to be F |
differentially weighted, and the analyses prescnted here constitute a strong test of this more parsimonious model. The
use of covariance structure analysis may enhance the usefulness of the construct validity approach, but will not alter the
basic logic of the approach.

Differential weighting and capitalizing on chance, Least-squares and other statistical approaches used to

optimally weight criteria are known to capitalize on chance. The extent of this bias depends, for example, on the numbep
of parameters being estimated and sample size. Some researchers have suggested that equal weights may be preferable if
empirically derived weights are unstable. This contention is based in part on the finding that empirically derived
differential weights may perform no better, or even worse, than equal weights in cross-validation studies. The approach'
proposed here is responsive to this problem in that differential weighting is systematically compared to the results of
equal weights. The aptproach is also conservative in relation to support for equal weighting. The use of correction
techniques to control for prediction biases and the cross-validation of empirically derived weights with additional data
may enhance the usefulness of the construct validity approach, but will not alter the basic logic of the approach.

When differential weighting does enhance the prediction of validity-like criteria, then further examination of
the results is required. If the regression weights are unreasonable or have very large standard errors, then the results
should be viewed cautiously. In such examples, more robust estimation procedures such as ridge regression may be
useful. It should be noted, however, that predictions based on differential weights are unlikely to perform substantially
better than the more parsimonious model of equal weights when the regression weights are very unstable.

The use of religbility-like and validity-like criferia, In psychological measurement, levels of generality are

sometimes depicted as falling along a continuum for which reliability and validity are the end-points. A useful, though
not perfect generalization is that reliability constitutes a logical upper-bound for validity. This same logic is the basis fa
testing the separation of positive and negative item scales with both external validity-like criteria and internal reliability
like criteria. In the present study, for example, no support for the separation of positive and negative item subscales was
found in the prediction of self-concepts inferred by significant others and with academic achievement -- two of the most
frequently used validity criteria in self-concept research. A lack of support for differentially weighting positive and
negative item scales based on any particular external validity criterion, however, does not imply a lack of support based
on other, perhaps more appropriate criteria. Whereas in may be possible to support such a claim on the basis of logical:
analyses, an alternative approach was presented here.

In the present investigation, support for the separation of positive and negative item subscales did not
generalize over a short time interval when raters and stimulus materials were constant, or over split-halves of the
positive and negative item subscales administered at the same time. Because there is no support for the separation of
positive and negative item subscales for internal, reliability-like criteria such as these, there is unlikely to be support fof
the separation for external, validity-like criteria. That is, the strength of support for the separation based on these
reliability-like criteria provides.a logical upper-bound for the strength of support based on validity-like criteria. It is
important to emphasize that even if differentially weighting positive and negative item scales is supported with such
reliability-like criteria, support for the generality of this separation is weak in the same way that reliability does not
imply validity. Testing the separation of positive and negative scales against both reliability-like criteria and validity-lik
criteria in the same study provides a stronger basis of inference than the consideration of either type of criteria alone (58
Marsh, 1987b; 1989b; Marsh, Barnes & Hocevar, 1985; for further discussion).

Alternative explanations, Even when differentially weighting positive and negative item subscales does impro¥
the prediction of validity criteria, there may be viable counter explanations. One such counter explanation might be the
proportions of true score variance in responses to positively and to negatively worded items. If these proportions are nol
similar, then this may account for the differential weighting. Whereas a comparison of the reliabilities of the positive af
negative item subscales provides a test of this counter-explanation, these reliability estimates may be complicated by U j
existence of nonrandom measurement error. Both random and nonrandom measurement error can controlled in
appropriate covariance structure models by positing correlated uniquenesses (e.g., Bachman & O'Malley, 1986; Marshé
Hocevar, 1985) or method factors (e.g., Marsh, 1986a; Marsh & Hocevar, 1983).
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A particularly troublesome problem occurs when nonrandom measurement error is systematically related to the
validity criterion. For example, Marsh (1986a) reported a negative-item bias that produced systematically lower self-
concepts for younger children and for children with poorer reading skills. This bias, however, actually increased the
correlation between Reading self-concept and reading achievement because the bias was systematically related to the
validity criterion. Similarly, if a validity criterion consisted of a self-report measure consisting of all negatively worded
items, then a negative item subscale might be more highly correlated to it than would a positive item subscale. The
resulting support for differential weighting, however, might reflect a response bias that affected both the criterion and
the negative item subscale.

In summary, the construct validity approach can lead to wrong conclusions if not carefully applied. As is the
case with all construct validity studies, interpretations should be based on theory and the accumulated empirical results
from diverse studies that use different measurement instruments, different validity criteria, and different experimental
approaches.




Self Description Questionnaire III Manual - - - Page 30

CHAPTER 7 -- AGE AND SEX EFFECTS IN SDQIII
RESPONSES

A frequent concern of self-concept researchers is the examination of how self-concept varies with age and wif
sex (see Wylie, 1974; 1979). SDQ research on sex and age effects has focused primarily on theoretical implications, b
the findings also are relevant for the construction of appropriate normative comparison tables (see Chapter 3).

The effect of age on self-concept, particularly for preadolescents, is reviewed in the SDQI monograph (also
Marsh, 1985a; Marsh, 1989a; Marsh, Bames, Cairns i Tidman, 1984; Marsh, Parker & Bames, 1985) and will be
summarized here only briefly. Consistent with other studies, SDQ research has found that there is a primarily linear
decline in self-concept during preadolescent years that continues into early adolescent years. Whereas the magnitude of
this decline varies with the component of self-concept, the general pattern is consistent across all the SDQ factors.
SDQII research with high school students has consistently shown that self-concepts declines between grades 7 and 9,
levels out, and then increases in subsequent high school years. Whereas this pattern characterizes most of the SDQII
factors and the total score, the effect does vary with the particular facet. For example, Opposite Sex Relations shows g |
primarily linear increase during during these high school years whereas Parent Relations tend to decline. '

The effect of sex on self-concept, particularly for preadolescents, is reviewed in the SDQI monograph (also se
Marsh, Bamnes, Cairns & Tidman, 1984; Marsh, 1989a: Marsh, 1985a; Marsh, Parker & Bames, 1985) and will also be
summarized here only briefly. For both SDQI and SDQII studies, sex differences in the total scores are very small, and
account for less than 1% of variance. There are, however, systematic sex differences in particular self-facefs, some
favoring girls and some favoring boys. In general, these differences are consistent with traditional sex stereotypes. For |
the SDQ, the largest sex differences were for Physical Abilities (favoring boys) and Reading (favoring girls). For the
SDQII, the largest sex differences favoring girls were for Verbal, Same Sex Relations, and Honesty/trustworthiness,
whereas the largest differences favoring boys were for Math, Physical Appearance and Ability, and, perhaps, General
Esteem and Emotional Stability. It is interesting to note that whereas there were little or no sex differences in Math self:
concepts for preadolescents, there was a significant effect in favor of boys for the high school years.

Age and Sex Effects in SDOIII Responses

New analyses, similar to those conducted with the SDQI and SDQII, were performed on the 2,436 sets of
responses in the SDQIII normative data base. Polynomial trend analyses were used to test if nonlinear components of
age -- quadratic (a U-shaped or an inverted U-shaped curve) or cubic (a curve with two inflection points) -- added to the
linear effects of age in explaining self-concept. In preliminary analyses for each self-concept score, multiple regression.
was used o test the effect of sex, the linear, quadratic, and cubic effects of age, and the interaction between sex and eacl
of these polynomial components. These preliminary analyses showed, however, that the cubic effect of age and the
interaction between sex and the quadratic and cubic components of age did not contribute significantly to the prediction

of self-concept and were dropped from subscquent analyses. In subsequent analyses, the remaining four components (sé

Table 7.1) were used to predict each of the SDQIII scores.

Whereas the size of the age effects are typically small, many reach statistical significance due to the large

sample size. There is, however, a reasonably consistent trend in the results. Most of the variance explicable by age is dut
to the linear component of age. When the eifect of age is statistically significant, there is typically a weak linear increas

in self-concept with age. The only major exception 1o this trend is for Same Sex relations which shows a weak decline
with age. These results suggest that the increase in self-concept starting in mid-adolescent observed in SDQII (Marsh,
Parker & Barnes, 1985) research continues into late adolescence and early adulthood.

The pattern of sex differences consistent with traditional sex stereotypes observer here (Table 7.1) is similar to
that observed in
males to a greater extent than was observed for younger respondents. Whereas women have significantly higher self-
concepts for two facets (Religion/spiritual values an Honesty/trustworthiness), males have significantly higher self-
concepts for 6 facets (Physical Appearance, Physical Ability, Problem Solving, Mathematics, Emotional Stability, and
General Esteem). The largest sex difference was for Physical Appearance (favoring men) and this was also observed in
SDQII studies. The significant sex x age interaction does indicate, however, that this large sex difference declines with
age. Whereas self-concepts do tend to favor men to a greater extent than observed in SDQI and SDQII research, the sex
difference in the total score is still very small (beta = -.09) and accounts for less than 1% of the variance.

Insert Table 7.1 About Here

In the multiple regression analyses summarized above, age is considered to be a continuous variable. For
purposes of the normative tables, however, age is considered as a dichotomous variable. Whereas the general lack of
nonlinearity in the effects of age (Table 7.1) are supportive of this decision, the decision was tested further with

SDQI and particularly SDQII research. The size of sex differences are typically small, but tend to favor

additional analyses. For purposes of these supplemental analyses, a 2 (sex) by 2(levels of age) ANOVA corresponding (0

the breakdown used in the norm tables was performed on each of the SDQIII scores. The general pattern of results for
these ANOV As was similar to that observed with the mulliple regressions, and even the variance explained in these

e
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VAs (see second column under MR squared in Table 7.1) is similar to that explained in the multiple regressions.
?hri?c sup]:slememal analyses thus support the decision to break the total normative group into the four subgroups

summarized in Appendix I.

wing conclusions from these analyses, two observations are relevant. First, because there is not universal
schoolingh:ig:"iang ti%e late-adolescent and early adyult years, it is much more difficult to obtain representative norms for
this age group than it is for younger respondents, Hence the normative data base for the SDQIII is probably not as
representative as the data bases for the SDQI and SDQII (see Chapter 3). Second, the effects of both age and sex appear
to be generally consistent with expectations from SDQI and SDQII research. Self-concept appears to decline with age
during preadolescent and early adolescent years, level out in early to middle adolescent years, and then ls)lg:freasc at least
through early adult years. Research with the SDQ, SDQII and SDQIII has consistently shown that sex differcnces in
self-concept vary with the particular facet of self and are consistent with stereotypic sex stereotypes.
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CHAPTER 8 -- THE RELATION OF MULTIPLE
DIMENSIONS OF SELF-CONCEPT TO ACADEMIC |
ACHIEVEMENT INDICATORS

Wylie noted that "many persons, especially educators, have unhesitatingly assumed that achievement and/or ability
measures will be strongly related to self-conceptions of achievement and ability and to over-all self-regard as well"
(1979, p. 355). Not surprisingly, particularly for studies of school-aged children, some measure of academic
achievement is one of the most frequently posited criteria used to validate self -concept interpretations, and has also beep
the focus of much SDQ research. This research, particularly for preadolescents, is reviewed in the SDQI monograph ang
elsewhere (e.g., Marsh, 1986¢) and will be summarized here only briefly. !

. Inthe SDQ instruments, and in the Shavelson model upon which they are based, self-concept is posited to be a
multifaceted, hierarchically ordered construct. Academic self-concept is one component of overall self-concept, and it ig
divided into self-concepts in particular content areas such as English and math. Support for the construct validity of SD(
interpretations and the Shavelson model requires academic achicvement to be more positively correlated with academig’
self-concept than with nonacademic or General Esteem, and verbal and math achievement to be more highly corrclated”
with self-concepts in matching content areas than with other facets of self-concept. In a meta-analysis of the
achievement/self-concept relationship, Hansford & Hatlie (1982) found that measures of ability/performance correlated
about .2 with measures of general self-concept, but about S.4 with measures of academic self-concept. This and other
research reviewed in the SDQI monograph support the construct interpretation described above, and indicate the need (o
distinguish among academic, nonacademic and general self-concepts. i

SDQ research has emphasized the distinctiveness of specific academic self-concepts and their relation to
corresponding areas of academic achievement. In research based on all three SDQ instruments, math achievement is
most highly correlated with math self-concept, less correlated with other academic facets, and nearly uncorrelated with:
nonacademic facets. Similarly, English achievement is most highly correlated with Verbal self-concept, less highly
correlated with other academic facets, and nearly uncorrelated with nonacademic facets. Support for the generality of
this pattemn of result is summarized in the SDQI monograph and is clearly demonstrated in the SDQIII study by Marsh
and O'Nleli (1984) summarized in Table 8.1. Hence the correlations between the academic self-concept scales and
academic achievement indicators support a dramatic distinction between academic and nonacademic facets of self-
concept, and also demonstrate the clear scparation of Math and Verbal self-concepts.

A considerable body of research indicates that academic sclf-concepts are at least moderately correlated with
corresponding levels of academic achievement, However, the correlations almost never approach the reliabilities of the
respective measures, suggesting that academic self-concepts reflect more than just academic achievement. Even after
individuals obtain information from various sources about their levels of academic ability or achievement, these
impressions must be compared to some frame of reference. To the extent that individuals have different frames-of-
reference, the same objective indicators of achievement will lead to different academic self-concepts. Theoretical
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models and empirical support for two different frame-of-reference effects have been emphasized in SDQ research. First,
academic self-concepts are substantially influenced by the ability levels of other students in the immediate context in
addition to one's own ability level. Thus average-ability students will have higher academic self-concepts in low-ability
schools than in high-ability schools, and this is called the Big Fish Little Pond Effect (Marsh, 1987a; Marsh & Parker,
1984). Second, it 1s proposed that students compare their own ability levels in different academic subjects in addition to
comparing their own ability levels to those of other students in order to formulate their own academic self-concepts.
Thus a student who is poor in all academic areas but relatively better at mathematics than at other school subjects may
have an average Math self-concept.
f-Con : An Internal/Ex 1F f n |

The purpose of material to be described here is to examine empirical support for the Internal/External Frame of
Reference Model (the I/E model) that describes relations between Verbal and Math self-concepts, and between these
academic self-concepts and verbal and math achievement. According to the I/E model, Math and Verbal self-concepts
are formed in relation to both external and internal comparisons, or frames of reference. For the external process,
students compare their self-perceptions of their own mathematics achievement (MACH) and verbal achicvement
(VACH) with the perceived abilities of other students in their frame of reference and use this external relativistic
impression as one basis of their academic self-concept in each of the two areas. However, the model also posits an
internal comparison process for which students compare their self-perceived MACH with their self-perceived VACH
and use this internal, relativistic impression as a second basis of their academic self-concept in each of the two areas.

The external process has been well documented in self-concept research (e.g., Marsh & Parker, 1984) and more
generally as a social comparison process (Suls & Miller, 1977). Since VACH and MACH are substantially correlated,
this external comparison process should lead to a positive correlation between Verbal self-concept and Math self-
concept as originally anticipated in the Shavelson modcl. The internal comparison process, though more unusual in other
theoretical accounts, is like the compensatory model described by Byrne (1984) that was proposed by Winne and Marx
(1981) to explain why academically less able students perceived themselves as relatively more successful on physical
and social facets. Since MACH and VACH are compared with each other, and it is the difference between the {wo that
contributes to a high self-concept in one area or the other, the internal process should lead to a negative correlation
between Verbal self-concept and Math self-concept. The joint operation of both processes, depending on the relative
strength of each, will lead to the near-zero correlations that have been observed in empirical research. The I/E model
also predicts a pegative direct effect of MACH on Verbal self-concept, and of VACH on Math self-concept. For
example, a high Math self-concept will be more likely when MACH is good (the external comparison) and when MACH
is better than VACH (the internal comparison). Thus, once math skills are controlled for, it is the difference between
MACH and VACH that is predictive of Math self-concept, and high VACH will actually detract from a high Math self-
concept. According to the I/E model having good mathematics skills detracts from verbal self-concept and having good
verbal skills detracts from mathematics self-concept.

Figure 8.1 summarizes the predicted relations among VACH, MACH, Verbal self-concept, and Math self-
concept. In this model, academic achievements are hypothesized to be one causal determinant of academic self-concepts,
but this does not argue against a more dynamic model where subsequent levels of academic achievement and self-
concept are each determined by prior levels of achievement and self-concept. According to the path model, VACH and
MACH are substantially correlated with each other while Verbal and Math self-concepts are nearly uncorrelated. VACH
has a strong, positive direct effect on Verbal self-concept but a small, negative direct effect on Math self-concept.
Similarly, MACH has a strong positive effect on Math self-concept but a weaker, negative effect on Verbal self-concept
(see Marsh, 1986¢ for further discussion).

Insert Figure 8.1 and Table 8.1 About Here

iri r the I/E Model Based on SDOIIT R n

The first basis of support for the I/E model examined by Marsh (1986¢) was the near-zero correlation between
Math and Verbal self-concepts. He reported correlations between Math self-concept and Verbal self-concept based on
responses to the SDQ, SDQII, and SDQIII from 11 different studies that spanned ages from preadolescents to young
adults. Except for the youngest children, those in second and third grades, the correlations were consistently close to
zero. Three of these studies were based on SDQIII responses by university students (Marsh, Barnes & Hocevar, 1985),
by Year 11 high school students (Marsh & O'Niell, 1984), and by a primarily nonstudent population of young adults who
Were participants in an Outward Bound program (Marsh, Richards & Barnes, 1986a; 1986b). The six correlations
between Math and Verbal self-concepts based on these studies were consistently close to zero (-0.03 to 0.03). These
findings are also consistent with the factor analytic results based on the entire normative data base of SDQIII responses
described in this monograph (Chapter 5).

Correlations between Math and Verbal self-concepts in most SDQ research are based upon responses by
Students in an academic setting. The importance of the internal comparison process where self-perceived skills in math
and reading are compared to each other, and the distinctiveness of the two academic self-concepts, may be exaggerated
In an academic setting. Hence the results based on the Outward Bound study are particularly important. This study is
based on responses from young adults (ages 16 - 31, median = 21 years) who were primarily nonstudents and who were
participating in a program that emphasized primarily physical outdoor activities, and, perhaps, social relationship skills
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rather than academic skills. Even here, support for the relative lack of correlation between Verbal and Math self-
concepts is strong.

model that are illustrated in Figure 8.1 with data from six of the studies that also had MACH and VACH scores. The
results demonstrated that the direct effects of MACH on Verbal self-concept, and of VACH on Math self-concept were
consistently negative. One of these studies was the Marsh and O'Niell (1984) study based on SDQIII responsesthat is
summarized in Table 8.1. As predicted by the I/E model, the direct effect of MACH on Math self-concept is substantia
and positive (beta = .72) whereas the direct effect of English achievement is smaller and negative (beta= -.24). For
Verbal self-concept, the direct effect of English achievement is large and substantial (beta = .55) whereas the direct
effect of math achievement is smaller and negative (beta = -.25). Though not formally included as part of the I/E mode]
both math and English achievement have significantly positive direct effects on Academic self-concept. It is also
interesting to note that neither math nor English achievement are significantly correlated with any of the nonacademic
SDQIII factors or with General Esteem.

D ot Pl St P il ot M

Marsh (1986¢) noted that support for the I/E model was based entirely on responses by Australian students to!
one of the SDQ instruments. Hence, Marsh, Bymne and Shavelson (1988) tested the generalizability of the I/E model ig
further analyses of data from Byme and Shavelson (1986). Nearly 1000 Canadian students, 11th and 12th graders from
two coeducational high schools, responded to the Verbal., Math, Academic, and General Esteem scales from three
different self-concept instruments including the SDQIII. School grades for mathematics, English, and all school subjeas
were used as indicators of MACH, VACH, and SACH respectively. In the initial analyses the I/E model (Figure 8.1) w
tested with responses from each of the self-concept instruments separately and with combined self-concept scores ,
derived from all the instruments. These analyses test the generalizability of support for the I/E model to non-Australian;
respondents and to different self-concept instruments, '

The second basis of support for the I/E model examined by Marsh (1986¢) was to test predictions from the %

concept and in multiple areas of achievement, and particularly the relations between the two sets of sex differences. e
inclusion of these new variables and the use of three different self-concept instruments also provides a powerful test of
the construct validity of the specific facets of academic self-concept.

Verbal, Math, and Academic self-concepts were each measured by the SDQIII, the Self-concept of Ability
Scale (SCA; Brookover, 1962; Shavelson & Bolus, 1982), and the Affective Perception Inventory (API; Soares &
Soares, 1979). General Esteem was measured by the SDQIII, the API, and the Self-esteem Scales (SES; Rosenberg,
1965). Statistical analyses were based on correlations (Table 8.2) among the 12 self-concept scores -- VACH. MAC b
SACH and GSC based on the three instruments -- and gender (1=male, 2=female). In addition, total scores for each of
the four facets of self-concept were computed by summing the scores from the three different instruments. A single
correlation matrix was constructed for all the variables and path coefficients used to test the I/E model were estima i
with a series of multiple regressions. Four path models (Figure 8.2) derived from original I/E model (Figure 8.1) were
conducted for responses from each self-concept instrument and the combined self-concept scores from all three
instruments. Because the focus of the present monograph is on SDQIIL, just the statistically significant path coefficient
for the combined self-concept scores and for the SDQIII responses (the values in parentheses) are presented. The
findings were, however, consistent for each of the different instruments (see Marsh, Byme & Shavelson, 1988).

Insert Figure 8.2 and Table 8.2 About Here

Support for the I/E Model

The I/E model posits that the correlation between Verbal self-concept and Math self-concept will be small
substantially smaller than the correlation between VACH and MACH. Support for this prediction comes from both
correlations (Table 8.2) and the path analyses (Figure 8.2). The correlations between Verbal self-concept and Math sél
concept varied between -.05 and S.08 for the diffcrent instruments and was 0.00 for the combined scores. Despite th
lack of correlation between Verbal self-concept and Math self-concept, VACH and MACH were substantially correlalé
(:52). Hence the replicability and generality of this first prediction is supported.

The I/E model further predicts that VACH will have a substantial positive effect on Verbal self-concept butd
smaller negative effect on Math self-concept, and that MACH will have a substantial positive effect on Math self-
concept but a smaller negative effect on Verbal self -concept. Support for this predicted pattern of results is demonstrd
in each of the path models (Figure 8.2) for the combined scores and for each of the self-concept instruments considefé
separately. Hence, the replicability and generality of this second prediction is supported.

New variables were added to the original I/E model in order to see their influence on the model and its
predictions. Because of the ordering of the variables the inclusion of Academic self-concept and General Esteem can!
influence any of the path coefficients in the original I/E model. Thus, the additional variables of interest are sex and:
SACH. Because sex is related to Math and Verbal self-concepts, and because SACH is related to both VACH and
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MACH, su for the I/E model might be affected by their inclusion. Whereas the addition of these new variables
resulted in Em changes in some of the path coefficients, support for the I/E predictions was unaffected.

n Validi 1tidi ion 1f-con

The construct validity of multidimensional self-concepts requires that academic achievement is more highly
correlated with academic facets of self-concept than with General Esteem, and that academic achievement in specific
content areas (e.g., MACH) is more highly correlated with matching areas of self-concept (e.g., Math self-concept) than
with nonmatching areas (e.g., Verbal self-concept). The results of the present investigation provide strong support for
this predicted pattern of results,

General Esteem, whether based on the SDQIII, API, Rosenberg scale or the combined scores, is not
significantly correlated with VACH, MACH or SACH. Because of the consistency of this finding across the three
instruments and the large sample size, this finding demonstrates dramatically that General Esteem is relatively _
unaffected by academic achievement and that achievement is relatively unaffected by General Esteem. From this
perspective, General Esteem may not be a particularly useful construct in educational research.

Because of the substantial correlations between VACH, MACH, and SACH, the content specificity of
achievement/self-concept relations is not so evident in the zero-order correlations. However, the results of Model 3
(Figure 8.2) is ideally suited for making such comparisons; each path coefficient relating any one achievement score to
any one of the self-concept scores represents the effect of that achievement score after partialling out the effcct of the
other two achievement scores. Math self-concept is substantially and positively related with MACH, modestly and
negatively related with VACH, and nearly unrelated with SACH. Verbal sclf-concept is substantially and positively ’
related with VACH, modestly and negatively related with MACH, and relatively uncorrelated with SACH. Academic -~
self-concept is substantially correlated with SACH, and nearly uncorrelated with either VACH or MACH. This pattern is
consistent for self-concept scores from the SDQIII, the API, the SCA, and the combined scores, and is virtually
unaffected by the inclusion of sex (Model 4). These findings are also consistent with those from the Marsh and O'Niell

(1984) summarized in Table 8.1.

In summary, the findings summarized in this chapter provide remarkably strong support for the
mullidimensionaji?;yof self—concgept and the content specificity of General Esteem, Verbal self-concept, Math self-
concept, and Academic self-concept. In particular, the path analytic results suggest that General Esteem is unaffected by
VACH, MACH or SACH, only VACH has a posilive influence on Verbal self-concept, only MACH has a positive
influence on Math self-concept, and only SACH has a positive influence on Academic self-concept. Other researchers
have argued for the content specificity of different facets of academic self-concept (e.g., Marsh & Shavelson, 1985).
However, no other research provides such strong support for the specificity of the different academic facets or the
generality of this specificity across different self-concept instruments.

Sex Differences in Multidimensional Self-concepts and Academic Achievements

Based on previous research summarized in Chapter 7 (also see SDQI monograph) 1t was anticipated that girls
would havgshigher%ACH and Verbal self-concept scores than boys, that boys would have higher MACH and Math self-
concept scores than girls, and that sex differences in SACH and Academic self-concept would fall somewhere in _
between those observed for English and mathematics scores. A critical question, however, is whether sex differences in
Math self-concept and Verbal self-concept are larger than can be explained by corresponding differences in MACH and
VACH. Such a finding would suggest that the sex stercotypes influence academic self-concepts directly in addition to
any influence that may operate indirectly through academic achievement scores.

Girls, as anticipated, had higher VACH and Verbal self-concept than did boys. While much of girls' advantage
in Verbal self-concept c%uld be cxpl;%incd by their higher VACH, girls still had higher Verbal self-concept even after .
controlling for VACH (Figure 8.2). Thus, girls had even higher Verbal self-concept than was explicable in terms of their
VACH and this might reflect the influence of scx stereotypes. Boys, as anticipated, had substantially higher Math self-
concept than girls, but they had slightly lower MACH than did girls. Because girls had slightly higher MACH than boys,
the girls' lower Math self-concept could not be explained by MACH, and many alternative explanations are not
plausible. Correcting Math self-concept for MACH actually increased the sex differences in Math self-concept rather

decreasing it. Girls had modestly higher SACH and Academic self-concept than did boys. However, once the
effects of SACH were partialled out, there were almost no differences between Academic self-concept scores for boys
and girls. That is, girls’ higher Academic self-concept scores could be explained in terms of their higher SACH.

Traditional sex stereotypes may provide an explanation for the relations between sex differences in self-concept
and achievement scores. Accorﬁg to geg stereotypes girls are better at English than boys, and their Verbal self-concept
Was higher than could be explained on the basis of their VACH. According to sex stereotypes boys are better at
mathematics than girls, and their Math self-concept was higher than could be explained on the basis of their MACH.
Across all school subjects sex stereotypes are more balanced and sex differences in Academic self-concept were
explicable in terms of SACH. It should also be noted that this explanation does not require MACH and VACH to be
unaffected by sex stereotypes, but posits that sex stereotypes directly influence Math self-concept and Verbal self-
€oncept in addition to indirect effects through the achievement scores.

mmary and Implication:s
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The purposes of this Chapter were genenally to examine relations between academic achievement and the different
facets of self-concept measured by the SDQIII, and specifically to test the I/E frame of reference model. Evidence for |
the I/E model is based on support for two sets of predictions that: a) the correlation between Math self-concept and |
Verbal self-concept will be small and substantiall y smaller than the correlation between MACH and VACH; and b) the®
direct effect of VACH on Math self-concept, and of MACH on Verbal self-concept, will be negative. Support for both
these predictions was demonstrated: the support was consistent across responses by Australians and by North [
Americans, was consistent across responses to different self-concept instruments, and was nearly unaffected by the .
inclusion of gender and Academic self-concept in the original I/E model. These findings not only demonstrate the clea r
separation between Math and Verbal self. -concepts -- much clearer than for the corresponding areas of achievement --
but they also demonstrate that academic self-concepts are affected by different processes than are achievement measu
in the academic areas which they reflect,

The present discussion has focused on the I/E model and two specific facets of academic self-concept, but the
results have important implications for self-concept research in general. The findings add to the growing body of
support for the multidimensionality of self-concept, for the need to separate academic self-concept from general self-
concept, and for the need to separate academic self. -concepts in specific areas. The remarkably consistent lack of
correlation between General Esteem and achievement scores forcefully illustrates the inappropriateness of using Generg
Esteem to evaluate an intervention that is intended to affect academic variables. However, the present results also
illustrate the need to distinguish among specific facets of academic self-concept, particularly when the logical focus of g
study is on a specific academic facet. Because Math self-concept and Verbal self-concept are so separate, the inclusion
of boLP serves as a relevant placebo control for the other when the intended effect of an intervention is specific to one of
these facets. p

The clear distinction between academic self-concepts and academic achievements were also illustrated. The
academic self-concepts are more clearly differentiated than corresponding areas of academic achievement, and are mo ¢
complex than a mere subjective reflection of normatively defined academic achievement. In this respect, even though
academic self-concept and achievement are positively correlated, academic achievement is a biased indicator of

Particularly the Marsh, Byrne and Shavelson (1988) study also has important implications for understanding
sex differences in academic self-concept and achievement. Whereas boys had significantly higher math self-concepts
than girls, girls had higher verbal self-concepts than boys. These sex differences were still evident even after controlling
for school grades in English and mathematics. As reported in other studies, being a girl contributed to a lower math self-
concept than could be explained by school performance in mathematics. However, being a boy contributed to a lower
Verbal self-concept than could be explained in terms of school performance. Whereas the pattern of relations between
girls and mathematics has been well-publicized, fewer studies have examined what may be a mirror-image pattern of
relations between boys and verbal skills. The results suggest that traditional sex stereotypes may affect Math and Verbal

self-concepts beyond their influence on academic achicvement, and that these sex differences in academic self<concepts
may influence subsequent achievement.

The findings also have practical implications for educators at all levels. An important dilemma faced by
teachers is how to give positive feedback and praise that is realistic and honest, and will be accepted by academically
poor students. If teachers are able to more accuratcely infer the academic self-concepts of their students, and better
understand how they are formed, then their ability to provide positive reinforcement to students of all ability levels will
be enhanced. Even though teachers are able (o infer Student self-concepts in academic areas with at least modest
accuracy, there appear to be several biases in their inferences. It is unjustified to assume that an academically weak
student will necessarily have poor academic self-concepts in all settings and in all subject areas. First of all, students in
settings where other students are also academically weak will have higher academic self-concepts than they would in
settings where other students are academically average or above-average. Previous SDQ research suggests that teachers’
emphasize absolute measures of academic achievement in inferring the academic self-concepts of their students and
largely ignore the particular setting which establishes the frame of reference for students' own development of their self=
concept. Second, inferred self-concept ratings by teac hers (and also by peers) overemphasize the external comparison ol

who is weak in both math and verbal skills, but who is stronger in one area than the other will tend to have much larger:
differences in Verbal and Math self-concepts than is reflected in the self-concepts inferred by teachers. The I/E model

also leads to the gratifying prediction that nearly everyone will feel at least reasonably good about themselves in at le stf

some areas.
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CHAPTER 9 -- THE EFFECTS OF INTERVENTIONS
DESIGNED TO ENHANCE SELF-CONCEPT ON
SDQIII RESPONSES

is wi i i 1

hancement of self-concept is widely valued as a desirable goal in many areas of research, and frequently
posited asTEg tizl"illf:maning process that rnz?y lead to desirable changes in other constructs (e.g., acadflsm;c ?chle\{}eimenl).
However, research reviewed earlier (Chapter 4) indicates that self-concept is -- and should be --re atively % e over
time, and consequently interventions typically have little effect on self-concept in well-controlled studies. The purg%se
of the present chapter is to describe the intervention effects produced by two Outward Bound prpgramih as agsc{zsse l_y ]
the SDQI and the SDQIII, to test the construct validity of responses to SDQ instruments in relal(ljon to ege in é:rge_ré 10 ;
effects, and to examine methodological issues in such research. One of these interventions, the utward&c;gp d (1:-]1 ging
course, was evaluated with the SDQI and is described in detail in the SDQI monograph (also see L}ﬁr?h bll'chaii s,
1988a). The other intervention, the Qutward Bound Standard Course, was evaluated with the SDQ 9lgnﬁpq.l !Sd ed
studies by Marsh, Richards and Barnes (1986a; 1986b). Because thf: Marsh, Richards anq Bar.nes (1986a) study is an
18-month follow-up of Marsh, Richards and Barnes (1986b) study, it will be emphasized in this Chapter.

i i ical i i f intervention

Marsh, Richards and Barnes (1986a, 1986b) examined methodological issues in the study o
effects on multidimensional self-concepts. They identified what they called a post-groqp-euphona_effe%l - Lhehgoo;::lff l
feelings that subjects have after the completion of intensive group experiences. They did not que;s]uQn that such an effec
existed, but were concerned that its existence affected measures designed to assess the effect of the intervention --
particularly self-concept measures. They argued that randomly assigned control groups prowdeflm}e p;‘o}tlectlon againsl
such a bias, while placebo controls that are like the program yet are unrelated to the intended effects of the ]:;r_ogram a{e )
unlikely to exist or may not be feasible. Instead, they presented a construct validity approach to the studglg 1n1ervg:fr_: io
effects and of the validity of interpretations resulting from such studies. Using this approach, mt;:]yla.rlgue I at s;:e,m c
dimensions of self-concept that are most relevant to the intervention should be most affected, w lhe ess rf: _e\{'a]:_ ]
dimensions should be less affected and serve as a control for response biases. They conducted a short mu nplﬁ: 13131
series design in which 26 different groups of participants in different Qutward Bound standard cogrses comp cldclg e
SDQIII one month before the start of the course, on the first day of the course, on the last day of the cou_rseilan 2
months after the completion of the course. The findings demonstrated that: (a) there was little systemau? c anrgc lﬂ self-
concepts during the control interval (T1/T2); (b) changes during the experimental m!enral (T2/13) \u('ie_re arge Sortg gsl;;:_
facets of self-concept judged a priori to be most relevant to the goals of the program; (c) changes in ¢ 1mlen§10n270 S
concept less relevant to the program were significantly smaller; (d) these intervention effects were similar for
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different groups of participants; and (e) effects were stable duri |
Nt gro ; s vle during the 18-month follow-u 4) period. :

that llllfxs cfemgn. anc}J the many tests of the validity of their Interpretations, provided a su-oggg?tgt 2) tlln:: pro-gmra?%( 21{ é‘cz‘

on self-concept than did most traditional experimental designs. s

Methodological | in Intervention Stud;
Well-controlled interventions have typi i i
: ypically not systematically affected self-concept. despite ma i
g;a;;?i;‘h;: t:;o;l;lg?eg foxu%itsghtgn%roguc)e ghﬁnges in (sjeg;cazonc(:‘i:g% Sr;espnonse:s (e.g., placebo eg'ects, gcquiesggn%céstscﬁllfe
¢ nter, post- - » etc.) Scheirer an ut ; also see Byme, 1984) reviewed academi
;}m;r;gz:ﬂs;u&ﬁs rglsa::li"i?lm;g;?dmtg tm;;rt?]ve_ s;elf-con_cept ?s la crlneans to improving acadg.mic achievé:r?'le?]rt‘.n"cl:hey found
; ] St Of the interventions failed to alter either self-concept or academi i
The few studies that did produce positive effects had s i i e ermctes i |
-LS had systematic parental involvement so that ntse
:ggpog:’dmtietrlga academic performgmce by their children. Wylie (1979) reviewed studies of mléagquects E%?slgsnﬁgerap ,|
gr P ucm% 8ggoup €xpeniences on self-concept, and also found predominantly null results, Marsh, Richards
b) suggest two possible reasons for this lack of success (see Scheirer & Kraut, 1979; Wylie |

The Standard Course Study,

The Outward Bound standard course is a 26-da identi
! ] 3 @ 2 y residential program for 17-25 year olds th i
g?g;:ggl;y sg{lt?nr;?gﬁ(l}}:ed;en:gggt%g outdoor acuC\irmcg. Richards (1977, p. 69) stated tha?lhe purposgt;fotﬁg Egiise isto
ovide : ; recognize and understand his own weaknesses, strengths, and re :
within himself the wherewithall to master the difficult and unfamiliar” (p. 69). R views of € f Bonnd resah I
the ult . 09). Reviews of Outward B
t(:Godfreé\g 1974; Richards, 1977; and Shore, 1977) indicate that self-concept and locus of control are m{;ur?agsﬁfgéggnu I
Xamined outcome measures and provide a theoretical basis for wh y the program should impact these variables |
Emphasizing the multidimensionality of self-conce idi i |
limen. _ pt and a construct validity approach, M
Eemmgil(;?fec?g d?rx%lrl:i:i lféii i;;?é:\agcud&menmpns ofh sel{(—jcgg?epl that are most logicaIg rel:;gted to an?rﬁl;}vr?:t'ilgld:h%njd
¢ _ ] limensions shou ess affected and serve as a control for potenti |
?nlgﬁib’r;ge utiidsmtg?mg-;ugg-senﬁ ld)emr%n f{n wgich %7 different groups of participants comp]g?edrzggl S%%)?I?Sgne
_ ram » the tirst day of the program (T2), and the last day of th
found that: (a) there was a little change or a small drop i ing 1.T2) interval: (5 inrennl
T ! t p in self-concept during the control (T1-T2) interval; (b) i i
during the experimental (T2-T3) interval were significant and were signi o o
¢ =XP gnificantly larger for those f -
)pdgg Iq pn}c}m to be most relevant to the goals of the program; and (c) increaseg durging the exmﬁﬁggm?ﬁg?égﬁn\iiﬁ
similar for the 27 groups that were tested. While responses (o the Rotter Internal-External Locus of Control Scale

(Rotter, 1966) were only collected at T2 and is i : i
after completion of the grogram. T3, responses to this instrument showed locus of control to be more internal

they argued that a randomly assigned control group would primari .

: TOl 8 | primarily show whether or not self-concent i e

g&zl;tsshziﬁg;%sngg lllgnht‘a1 ﬂi pweo;lld p[rowdc little protection against potential biases such as placebg e}sfégllg Iﬁiglﬂtﬁg
» a rimenter, or post-group-euphoria effects. They further contended th ! s §

that are like the Outward Bound program but unrelated 1o intended effects of llfe program are unlikel?'llglzi?;? controgy

The Bridging ¢
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The Bridging Course was developed by Outward Bound for low-achieving high school males. Richards and
Richards (1981, p. 4) states " the aim of the Outward Bound Bridging Course stated in its simplest form was to attempt
to produce significant gains in the cognitive domain, especially in language and mathematics, through an integrated
programme of remedial teaching, normal schoolwork and experiences likely to influence personality in general and self-
concept/self-esteem in particular.” The design of the Bridging Course was influenced substantially by McClelland's 1965
achievement motivation theory and his practical suggestions about how achievement motivation can be changed. The
selection process was designed to create parental involvement and to engender a belief in the effectiveness of the
program. The Bridging Course is a 6 week residential program where a small group of 11-16 participants -- primarily
ninth grade students -- is removed to an isolated environment. The learning environment emphasizes high degrees of
task orientation and teacher involvement with and support of the students. Educational materials are chosen to match the
achievement levels of the participants -- initially materials are below the achievement level all participants, but they
become progressively more difficult until the materials challenge the most able in the group. Individual student needs are
diagnosed, goals and criteria are clearly articulated, individual student progress and performance are continuously
assessed, and students are actively involved in the process of setting and monitoring goal attainment so as to foster a
sense of self-responsibility. Some of the outdoor physical activities from the traditional Outward Bound standard course
are also included in the Bridging Course, but the primary focus is on an integrated approach to academic growth,

The Bridging course was intended to enhance reading and mathematics achievement, and to enhance the
corresponding areas of academic self-concept. While its effects on nonacademic areas of self-concept are likely to be
smaller and less predictable on an a priori basis, the program was intended to affect self-concepts in nonacademic areas
as well. In particular, the substantial commitment made by parents suggests that effects on the Parent Relations scale
might be positive. Nevertheless, it is predicted that the intervention will affect academic areas of self-concept more than
nonacademic areas.

The study (see Marsh & Richards, 1988a, for further detail) used a short multiple time series: measures were
administered about six weeks before the start of the course (T1), on the first day of the course (T2), and on the last day
of the course (T3). Neither academic achievement nor self-concept are likely to change systematically in such a short
period without any intervention. Hence, consistent with predictions, the changes in self-concept during the T2/T3
experimental interval were substantial, statistically significant, significantly more positive than corresponding changes in
the control interval, and significantly larger for academic than for nonacademic facets of self-concept. Also consistent
with predictions, there were corresponding changes in readinig and mathematics achievement during the experimental
interval. These findings provide strong support for: (a) the effectiveness of the Outward Bound Bridging course and
parental support as an academic intervention for low-achieving high school males that is effective with respect to both
academic achievement and academic self-concept; (b) the multidimensionality of self-concept; (c) the validity of
responses to the SDQI in relation to academic achievement; and (d) the effectiveness of the SDQI as a measure that
validly reflects the effect of a powerful academic intervention.

The Bridging Course study is one of the few studies to find that a systematic intervention designed to enhance
both academic achievement and academic self-concept was successful (see Scheirer & Kraut, 1979). The critical features
of the present study that led to its success apparently were: (a) a particularly powerful intervention which was conducted
outside the school environment so that old self-concepts and behavior patterns would not be reinforced; (b) instilling
expectations that changes would occur before the start of the intervention; (c) the strong parental support for the program
and their expectations that the program would be successful; and (d) the use of a multidimensional self-concept scale
that validly measured areas of academic self-concept that were specific to the intervention's goals and differentiated
these from other areas of self-concept. The only other research known to us where an intervention had significant effects
on both academic self-concept and academic achievement for adolescent students was that conducted by Brookover (see
Brookover & Erikson, 1975; Scheirer & Kraut, 1979; for summaries). The design of the Brookover study is different
from the present study in that it contained randomly assigned control and placebo subjects, and his intervention was also
quite different. However, the four characteristics identified above were also present in the Brookover research.

The results of the Bridging Course study complement those in the Standard Course study (Marsh, Richards and
Barnes, 1986b). In both studies Outward Bound courses, albeit different kinds of courses, were found to enhance those
self-concepts that were most specific to the aims of the respective courses. The Bridging Course study is similar to the
Standard Course study in that: (a) it looked at the effect of a course run by Outward Bound on multiple dimensions of
self-concept as measured by an SDQ instrument; (b) a short multiple time series design was used; (c) the generality of
effects was examined across different course offerings of the same (or a similar) program; and (d) a construct validity
approach was used 10 assess the validity of the findings. It differs in that: (a) the primary focus of the Bridging Course
was on educational objectives rather than the nonacademic goals of the Standard Course; (b) subjects were 13-16 year
old low achieving males rather than self-selected 17-25 year olds; (c) subjects responded to the SDQI rather than the
SDQIII; and (d) the academic nature of the intervention made it possible to assess the intervention effects with objective
achievement tests as well as with multiple dimensions of self-concept.

The juxtaposition of the two studies is particularly important. The Standard Course study predicted more
change in the nonacademic than academic areas of self-concept that were more relevant to its aims, and this prediction
Wwas supported. In contrast, because of the academic aims of the Bridging Course study, it predicted more change in the
academic than nonacademic areas of self-concept and this prediction was also supported. In the Standard Course the
aims of the intervention were specifically nonacademic, and the changes in the academic scales served as a control
against which to evaluate facets that were more relevant. In the Bridging Course the aims of the intervention were
Primarily academic, and the changes in the nonacademic scales served as a control against which to evaluate changes in
the academic facets. The Bridging Course study also differed in that changes in academic achievement provided an
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objective basis for assessin g intervention effects, and validating changes that took place i i |
] . ’ demic self-concepts.

Taken together, the two studies provide stronger support for the s igﬁci of 310 oot of cu i b

than was possible in considerin g either one in isolaggl?. T  Fssioh Gl ol e interverilons |

The Standard Course Follow-up Study |

important than those that can; (b) if the short.-term effects are maintained, then counter explanat; 1
; the . f ’ ons of the short-t
elf};%:ﬁli such as a post-group-euphoria bias are less viable. Hence, a long-term follow-up tﬂ‘ Marsh, Richarcfs and
( 1% was gl);lducted by asking all participants in the original study to complete the self-report instruments a fourth
time, monm Sa.ﬁer the completion of the program. The purpose of the follow-up was to test the three predictions: (g
ﬁ%c:lnhs;:s cl:d s:lf -éﬁggpagc}_omu:g a]:.sls},'mc:l'mrrzjelr‘{c t{)rt‘)c}pf:rue:sdwould be stable over time; (b) there would be no decline in
¢ end ol the Outward Bound program; and (c) th i
found at the end of the program would not become more external. - Gl ool losuyof control

fobas oas _

Subjects are the 361 participants, aged 16 to 31 (median = 21) who completed one of 10 Qutw
standard courses between November 1982 and May 1983 at one of twg Auslrajiag sites. Enrollmeonts f(?:?hgol%ngiffe
Outward Bound courses varied from 13 to 57, and within each course participants were divided into groups of about 12
Of the 27 groups considered in the study 15 comprised all males, 3 all females, and 9 were mixed sex groups. Eighteen |
months after the completion of each of the different Outward Bound standard courses all 361 participants were mailed.
copies of the same SDQIM and the Rotter I-E instruments that they had completed previously., !

Time 1 responses were completed by all participants as a required part of the course registration, whil |
responses at imes 2 and 3 were collected during the program. Thus, there \Eere virtually no misgsing resp‘onsesefor any
of these three occasions. In contrast only 229 (63%) participants completed the surveys at time 4 (i.e., the 18-month
follow-up), though we estmate that about one-quarter of the nonrespondents did not receive the request because they
had moved and left no forw.ardmg address. The large number of missing responses at time 4 dictates that the results of |
the long-term follow-up be interpreted cautiously, but the small differences between respondents and nonrespondents of
earlier responses and the similarity of the results based on responses from times 1 - 3 suggest that this potential problen
would not seriously affect the conclusions (see Marsh & Richards, 1986a, for further discussion).

Program Impact, |

Re_ nses to the 13 SDQIII factors differed substantially with the time of testin 2 = ’-!
and these differences due to time of testing varied significantly w)irlh the specific SDQIII %agt:(gr (%9(234831326)2 ?59'29%1)
0.001). In three separate analyses the effects of time were statistically significant in the comparison of responses in the

control interval (T1-T2; F(1, 228) = 27.6, p < .01) and particularly the experimental interval (T2-T3; F(1, 228) = 215.5)§
<9001), but not in the long-term follow-up interval (T3-T4; F(1,228) = 1.4 p> .20). However, in each of these |
separate analyses, the effect of time interacted significantly with the particular scale (F(12,2736) = 9.4, 10.4, and 5.9 fof
the analyses of the control, experimental and follow-up intervals: all ps < .01). Hence a series of dependent t-tests was
conducted to examine shifts in each of these intervals separately for the 13 SDQIII scales. ]

-- but each of these changes is smaller than the corresponding changes in the experimental interval, I i

means in Table 9.1 also indicates that responses to the Rotter I-E shgiﬂ substantigﬁy in the dj.l‘eCIigIl] orflsap:félrgni:%ig:l
locus of control during the experimental (T2-T3) interval, but do not change significantly in the long-term follow-up :
(T3-T4) interval. (Note that if a more conservative level of significance were used for these post-hoc t-tests to control {6
the number of tests that were conducted, all the shifts during the experimental interval would still be significant while
some of those reported as significant in the control and long-term follow-up intervals would not, so that the approach
used here is conservative in relation to predictions that are being tested.) .

Insert Table 9.1 About Here

As discussed by Marsh, Richards and Bamnes (1986a) the decrease in some of the self-c imé
; » Richar . oncept scales from tim
1 to time 2 probably reflects the proximity of a challenging or stressful experience. Consistent with Ll'gs inlerprg:ation."
largest T1-T2 decline was for self-concept of Physical Abilities which is probably the most stressful aspect of the :
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dictate that the T2-T3 interval should be used to evaluate the short-term program effects. Nevertheless, the shifts,
particularly in the Physical Ability scale must be interpreted cautiously.

Shifts during the experimental interval were predicted to be significantly larger for specific facets of self-
concept judged a priori to be most relevant to the Outward Bound program, and results presented by Marsh, Richards

during the long-term follow-up interval, and no significant shifts were found across the facets Judged a priori to be more
relevant, across the less relevant facets, or across the entire set of 13 SDQIII scales even though there were small but
significant shifts in some facets. These findings support the predictions for this long-term follow-up interval.

An important feature of this study is that the Outward Bound program was actually experienced by 27
reasonably distinct groups of participants in different locations and at different times during the year. This multiple
replication of the time-series design provides a test for idiosyncratic, time-related occurrences that are a threat to the
validity of conclusions based on a single time-series (see Cook & Campbell, 1979). Marsh, Richards and Barnes (1986b)
compared experimental (T2-T3) shifts in the 27 groups for each of the 13 SDQIII scores and found significant
differences for only two of the scales. One of these was for the Opposite Sex Relationships and subsequent analyses
showed that coeducational groups experienced significantly more positive shifts for this facet than did single-sex groups.
In the follow-up study, group differences were compared for long-term follow-up (T3-T4) shifts in each of the 13
SDQIII scales and the Rotter I-E scale, but group differences did not reach statistical significance for any of the scales
(all 14 ps > .1). These findings, as did the earlier ones, indicate that effects of the Outward Bound Program were
consistent across the groups and supports the generality of the findings.

mmary and Implication

The follow-up study, particularly in combination with the Standard and Bridging Course studies, support the
Outward Bound Program as an effective intervention for enhancing multiple dimensions of self-concept. The findings
also support the validity of interpretations based upon responses to the SDQITI, and its usefulness as a criterion measure
for intervention studies. Psychometric properties of the SDQIII -- reliability, factor structure, and correlations among
different dimensions -- were consistent at times 1, 2, 3. and 4, stability coefficients were high for even the long-term
intervals, and the MTMM analysis provided support for both the convergent and divergent validity of the responses (see
earlier descriptions in Chapters 5 and 6). Finally, a powerful intervention specifically designed to affect self-concept
was shown to significantly influence responses {o the SDQIIL, the largest effects were observed with the dimensions
chosen a priori to be more relevant to the goals of the program, and these changes were maintained 18 months after the
completion of the program. Other important issues are the long-term stability of multidimensional self-concepts and
methodological considerations in the study of self-concept interventions.

Since this is one of the few self-concept studies to examine the long-term stability of clearly distinguished
facets, it is important to examine the stability of specific facets. Across all the long-term stability coefficients (i.e.,
T1/T4, T2/T4 & T3/T4 coefficients), the lowest values oceur for the Honesty and the General-self scales. The Honesty
scale has a lower internal consistency than the other scales and this probably explains its lower stability. In contrast, the
internal consistency of the General-self scale is among the highest at each of the four testing occasions, and so the
surprisingly low stability coefficients suggest that this self facet is much less stable than the other components.
Similarly, the general Academic facet of self-concept is less stable than more specific facets of academic self-concept,
even though its internal consistency is high. These findings are in direct opposition to Shavelson's model (Shavelson, et
al., 1976) and other theoretical accounts that posit more general components of self to be more stable. The findings
suggest that the more general facets are more affected by short-term response biases, short-term mood changes, or some
other short-term time-specific influences. Whatever the eventual explanation for the surprisingly poor stability of the
general facets, the findings offer further support for the use of multidimensional measures of self-concept instead of
general measures of the construct.

The post-group-euphoria (PGE) that participants typically feel at the end of an intensive group experience
might bias other measures so that they would not validly reflect the short-term impact of the intervention. PGE-like
biases are a particularly viable threat to the validity of conclusions based on self-report data, and neither a time-series
design nor randomly assigned no treatment control groups provide much protection against such a threat. In order to test
for PGE-like biases Marsh, Richards and Barnes (1986b) proposed a construct validity approach, and the results
demonstrated that a PGE bias in their study was unlikely. They also recognized that short-term gains that were
attributable to PGE-like biases would probably not be maintained over longer time intervals, but since their study had no
long-term follow-up, this approach was not pursued. However, the long-term results provide particularly compelling
evidence against a PGE-like bias as a counter-explanation for the short-term gains and further support for the construct
validity approach used by Marsh, Richards and Barnes (1986b).

The longitudinal study of successful interventions designed to enhance self-concept are rare, and so the findings
of this study are important in that they demonstrate that self-concept can be changed through effective intervention, and
that these effects can be maintained. In this regard the critical features of the present investigation seemed 1o be: a) the
application of particularly powerful intervention: b) the large sample size and the use of a within-subject design; and ¢)
the ability of the SDQIII to clearly differentiate among multiple dimensions of self-concept, some of which were

Particularly relevant to the goals of the program. Hence we recommend that these features be considered in other
fesearch that examines short- and long-term intervention effects on self-concept.
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CHAPTER 10 -- INFERRED SELF-CONCEPTS: }
SELF-OTHER AGREEMENT ON SDQIII
RESPONSES

In a series of SDQ studies significant others have been asked to infer the self-concepts of students who have
completed the SDQ. The initial emphasis of this research was on theoretical issues related to the symbolic interactionisy
perspective and multitrait-multimethod (MTMM) analyses used to test the construct validity of SDQ responses. More -
recently, however, self-other discrepancies have been used to test for self-favorability biases that are sometimes positeg
in self-report responses. The purpose of this chapter is to present an overview of the theoretical basis for this research, |¢
briefly review SDQ research summarized in the SDQI monograph and to describe the results of three SDQIII studies. ‘

{
1

Theoretical and Empirical Baci |
Thectical Basi

The study of self-other agreement in self-concept research has a long and controversial history (e.g., Marsh,
Barnes & Hocevar, 1985; Shrauger & Schoeneman, 1979: Wells & Marwell, 1976; Wylie, 1974; 1979). Symbolic .
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interactionists argue that: (a) self-concept emerges from social interaction with others, (b) self-concept is based on the
ways others respond to the person, and (c) perceptions of how one is perceived by others reflect, in part, actual
perceptions by others (Kinch, 1963; Marsh, Barnes & Hocevar, 1985; Shrauger & Schoeneman, 1979). In a behaviorist
perspective, Coombs, Soper, and Courson ( 1963) argued that ratings by external observers provide a better indicator of
self-concept than self-report measures. In contrast, most researchers (e.g., Crandall, 1973; Marsh, Barnes & Hocevar,
1985; Marsh, Smith, Barnes & Butler, 1983: Shavelson, et al., 1976) argue for the theoretical separation of self-concept
that is based on self-report from inferred self-concept that is based on the report of others. Shavelson specifically
postulated that self-concept is influenced by the evaluations of significant others, but he also emphasized that self-
concept measured by self-report is a separate construct from self-concept inferred by external observers. Crandall
suggests that ratings by others are useful in validating self-report measures, though Marsh argued that self-other
agreement will be substantial only if the external observer knows the subject well, observes a wide range of behavior,
and makes judgments of the same specific characteristics as the subject.

Research about ratings by others is plagued by methodological problems such as the variety of different ways
that the rating task can be formulated. For example, external observers can be asked what they "objectively" think or
feel about a person, or to use their observations to infer what that person thinks about him/herself (i.e., inferred self-
concept). The first approach might be appropriate to determine how accurately a person views him/herself compared to
the perceptions of others. However, self-concept is based upon self-perceptions, whether accurate or not, and so the
second approach is used in most self-concept research (see Wells & Marwell, 1976, p. 136-142, for further discussion).

Shrauger and Schoeneman (1979) reviewed studies that correlated self-reports with judgments by others, and
concluded that "there is no consistent agreement between people's self-perceptions and how they are actually viewed by
others” (p. 549). However, in their review the content of the self-reports was quite varied, no attempt was made 1o
determine if some external observers (e.g., teachers, parents, peers) provided more accurate assessments than others, and
they did not consider the distinctiveness of different components when multiple characteristics were judged,
Furthermore, they did not distinguish between studies that asked external observers to record their own perceptions and
those where observers made inferred self-concept ratings.

Self-other discrepancies are sometimes used 1o test a frequently hypothesized bias in self-concept responses --
that self-ratings are systematically higher than they "should" be (self-favorability bias). In such studies the focus ison
mean differences between self-responses and responses by others rather than correlations between responses that are
emphasized in most research. Such a self-favorability effect on self-concept may represent the influence of selective
perception, memory, and interpretations, the perhaps unrealistic feedback often given particularly to young children, and
frame of reference effects (i.e., different standards of comparison), or, alternatively, intentional distortions in self-reports
that do not accurately reflect true self-perceptions. In a review of this research, Wylie (1979, p. 681) concluded that:
"there appears to be a considerable consistency among the methodologically more adequate studies in showing trends
toward self-favorability biases regarding evaluative characteristics."

Wylie (1979), however, specifically excluded studies based on “private-self-concept responses” (i.e., the subject
is instructed to report how he or she privalely sees him or herself, whether or not this agrees with external criteria) and
only considered studies in which subjects made "social-self-concept responses” (i.e., regardless of his or her own private
view of him or herself, the subject is to tell how he or she thinks generalized or particular others would characterize him
or her) or made self-ratings relative to some objective standard such as school grades. Wylie's review does suggest
systematic errors in the accuracy of self-perceplions, but provides no evidence for biases in the reports of what Wylie
calls private-self-concept reports. The social-self-concepl that she used to evaluate self-favorability biases is not the self-
concept considered here, is not the self-concept typically considered in other self-concept research, and is not the self-
concept considered by Wylie in other sections of her 1974 and 1979 books (e.g., she only used the terms social- and
private-self-concepts in relation to self-other research).

MTMM Studies Relating Self-concept and Inferred Self-concept Responses.

When multiple dimensions of self-concept are represented by both self-ratings and inferred-ratings, MTMM
analyses provides an important analytical tool for testing the construct validity of the self-concept facets (see Marsh,
1989b; Marsh & Hocevar, 1983; Marsh. Barnes & Hocevar, 1985; Shavelson, et al., 1976 for more general discussions
of MTMM analyses). Convergent validity is inferred from substantial correlations between self-ratings and inferred-
ratings on matching self-concept traits. Discriminant validity provides a test of the distinctiveness of self-other
agreement and of the multidimensionality of the sclf-concept facets; it is inferred from the lack of correlation between
nonmatching traits.

: A series of eight MTMM studies based on responses to the SDQI is summarized in the SDQI monograph in
Which inferred self-concepts were teacher responses for 7 studies and responses by other students for one study. Across
studies there was statistically significant but modest (mean r = S.3) self-other agreement. Student-teacher agreement
tended (o be highest in academic areas where the teachers could most easily make relevant observations, and tended to
lowest for Parent Relations where teachers typically had no basis for making inferences. Support for the discriminant
validity of the SDQI scales in these studies was also demonstrated in that student-teacher agreement on each facet was
SPecific to the facet and could not be explained in terms of a generalized agreement that incorporated different areas.
h, Smith & Barnes (1984) collected inferred self-concepts from peers, and here also MTMM analyses demonstrated
€rate support for convergent and discriminant validity of the SDQI scales.

These studies are important in that they demonstrate that classroom teachers can infer self-concepts with at least
:'Easonable degree of accuracy, thus countering Shrauger and Schoeneman's 1979 claim, and also because of the
V‘;JIJPQN they provide for the construct validity of SDQI responses. Whereas support for convergent and discriminant
is c“d“}/ 1S typically good when evaluated by the Campbell-Fiske criteria, the level of self-other agreement (mean r = .,3)
3 Ny modest -- particularly for nonacademic facets, There are several likely explanations for this modest self-other
'“gfemem: (a) preadolescents may be more likely than older subjects to base their self-concepts on idiosyncratic criteria

are unobservable or not considered by their teachers; (b) teachers may not have an appropriate basis for inferring
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self-concepts on some SDQI factors; (c) because teachers made ratings of all students in their class, they were only
asked to respond to psychometrically weaker single-item scales instead of the SDQI multi-item scales completed by
students; and (d) external observer responses were based on responses by a single observer and the reliability of teacher
responses was not estimated. These and other issues are addressed in two SDQIII studies summarized below.

Marsh, Bames, and Hocevar (1985) conducted an SDQIII study in which university students completed the
SDQIIL The students were also asked to chose the person in the world who knew them best to complete the SDQIII as if
they were the person who had given them the survey; over half chose one of their parents. It is important to note that: (a)
ratings by significant others were based on responses by a person specifically selected by the subject as knowing them
the best rather than responses by a convenient external observer (e.g., teachers or supervisors) used in most research; and
(b) significant others responded to the same SDQIII items as completed by the subjects. One focus of the study was the
MTMM matrix used to assess self-other agreement on the SDQIII responses, but a number of other features of the study
were also important: (a) psychometric properties of both self-responses and responses by others were examined; (b) in
addition to the SDQIII multi-item scales, self-other agreement was also examined for single-item responses designed to
reflect each SDQIII scale that are like those typically used in many studies; (c) in addition to self-other correlations,
mean differences between self-responses and responses by others were examined for both multi-item and single-item
scales.

Results

Psychometric analyses, For both self-ratings and responses by significant others exploratory factor analysis (seg
Table 5.2) and confirmatory factor analysis (see Table 5.5) identified the 13 dimensions of self: -concept which the
SDQIII is designed to measure. For each set of responses, internal consistencies of all scales were high while the
average correlations among the factors was low. Thus, the psychometric properties of both self-responses and responses
by others to the SDQIII were good and similar to each other. Self-other agreement was quite high (mean r = 0.57),
demonstrating that significant others were able to accurately infer the multidimensional self-concepts of someone whom
they know well, and supporting the validity of interpretations based on responses to the SDQIII.

MTMM analvses. The MTMM matrix of correlations between self responses and responses by others (Table 10.1)
indicates that:

1) all 13 convergent validities are statistically significant (mean r = 0.57) and substantial;

2) for each of the 312 possible comparisons between a convergent validity and another correlation in the same.
row or column of the square (heterotrait-heteromethod) block of coefficients, the validity coefficient is higher;

3) for 310 of the 312 possible comparisons between a convergent validity coefficient and other correlations in-
the same row or column of the two triangular (heterotrait-monomethod) blocks, the validity coefficient is higher.

These findings provide strikingly strong support for both the convergent and divergent validity of responses by older =
subjects to the EDQIII. More sophisticated forms of MTMM analysis, using confirmatory factor analysis, are described.
by Marsh, Barnes and Hocevar (1985) and the results provide further support for these conclusions.

Insert Table 10.1 About Here

ingle- Though not formally part of the SDQIII, most studies have also included the set o0&
12 single-item scales that are designed to reflect all but the General-esteem scale. Whereas the mean convergent vall
was .58 (excluding the General scale since there was no corresponding single-item rating) when both subjects and
significant others completed the entire SDQIIL the convergent validity was poorer when subjects completed single ifei
ratings (.48), when significant others completed single item ratings (.44) and when both subjects and significant oth;r_:
completed single item ratings (.40). This illustrates that the use of single-item scales may not be an acceptable substtii&
for multi-item scales that are psychometrically sound. The demonstration is important in that most self-other studies =
indeed many self-concept studies that consider multiple dimensions of self-concept -- rely on such single-item scales.

w - nses-an Self-other agreement in most research
emphasizes relative agreement based on correlations such as those in Table 10.1. It is important to note that
correlational agreement is independent of mean differences. It would be possible for ratings-by-others to be i
systematically higher, systematically lower, or not to differ from self-responses, and still to result in the same pattern
correlations in the MTMM matrix. Such mean differences are particularly important for testing the hypothesized self-
favorability bias in self-concept ratings in which self-responses are posited to be systematically more favorable than
responses by others.

Separate analyses were performed on responses to the 13 SDQIII factors and responses to the 12 summary )
descriptions. First a two-factor within-subjects ANOVA was conducted in which traits (different self-concept facﬂfs
and rater (self vs. other) were the independent variables. The main effect of rater, representing the average self-c0
response across all self-facets, was not statistically significant for either the SDQIII or single-item scales. The trait-02%
rater interaction, however, was statistically significant for both. In other words, averaged across all traits, self-ratings#
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ratings by others did not differ for either response mode, but that there were differences in some specific traits that
canceled each other out when summed across all traits. Hence paired t-tests were used to make comparisons for specific
traits. Only two of the 25 t-tests were statistically significant (self-ratings are higher for Relations With Parents and
lower for Appearance) while 6 other tests were significant at p < .05 (self-ratings are lower for 5). For the total across the
13 SDQIII factors and for the total across the 12 single-item scales, self-ratings did not differ significantly from the
ratings-by-others. These analyses illustrate that there is reasonably good absolute agreement between self-ratings and
ratings-by-others with both response modes. Because the small differences that did exist tended to be in the direction of
higher responses by significant others, the results offer no support for the frequently hypothesized self-favorability bias
in self-concept responses.

Marsh and Bymne (1989) replicated the Marsh, Barnes, and Hocevar (1985) study with responses by Canadian
university students, In the Canadian university study a large sample of 1000 introductory psychology students
participated as part of a course requirement. As in the Australian study, students completed the SDQIII and then were
asked to chose the person in the world who knew them best. Although the nature of the relation between subjects and
significant others (e.g., parent, sibling, spouse, etc.) was not examined, the nature of the study suggested that significant
others in the Canadian study were less likely to be parents and were more likely to be other university students. These
significant others were asked to complete the SDQIII as if they were the person who had given them the survey.

For both self-ratings and responses by significant others exploratory factor analyses (see Table 5.2) identified
the 13 dimensions of self-concept which the SDQIII is designed to measure. For each set of responses, internal
consistencies of all scales were high (see Table 10.2) whereas the average correlation among the factors was low. Thus,
the psychometric properties of both self-responses and responses by others to the SDQIII were good, similar to each
other, and similar to those reported in the Australian study. Self-other agreement was quite high (mean r = 0.56), thus
replicating this central finding from the Australian study. Furthermore, even the pattern of self-other correlations for
specific SDQIII scales was similar for the two studies (see Table 10.2).

Insert Table 10.2 About Here

Applying the Campbell and Fiske guidelines to the MTMM matrix of correlations between self responses and
responses by others for the Canadian study indicated that;

1) all 13 convergent validities were statistically significant (mean r = 0.56) and substantial;

2) for each of the 312 possible comparisons between a convergent validity and another correlation in the same
row or column of the square (heterotrait-heteromethod) block of coefficients, the validity coefficient was higher;

3) for 311 of the 312 possible comparisons between a convergent validity coefficient and other correlations in
the same row or column of the two triangular (heterotrait-monomethod) blocks, the validity coefficient was higher.

These MTMM findings provide strikingly strong support for both the convergent and divergent validity of responses by
the Canadian students to the SDQIII, and replicate results based on the Australian study.

Mean differences in responses by students and by the significant others were also tested in the Canadian study.
Here, there were significant differences between the mean self-response and the mean response by significant others.
Across all 13 SDQIII scales, self-responses were about part to the large sample size, the differences were also significant
for 11 of the 13 scales; self-responses were lower for 10 and higher for 1 (Relations With Parents). Although differences
between self-responses and responses by significant others tended in the direction of higher responses by significant
others in both the Australian and Canadian studies, the differences were larger in the Canadian study. Self responses
were slightly lower (about .05 standard deviations) in the Canadian study than the Australian study, whereas responses

by significant others were slightly higher (about .04 standard deviations) in the Canadian study than the Australian
study.

Results of neither the Australian study nor the Canadian study provide any support for a self-favorability bias in
the self-ratings. It should be noted, however, that significant others were specifically instructed to respond as subjects
"would" respond. Hence, it is possible that if they had been instructed to respond as subjects "should" respond then
support for the hypothesized bias would have been found. Marsh, Barnes and Hocevar (1985) noted, however, that: "We
suspect that similar results would have been obtained if significant others had been asked to respond according to how
they felt the subject should have responded, but this question requires additional research” (p. 1375). Whereas Marsh,
"Bames and Hocevar implicitly suggest that observers may be unable to meaningfully distinguish between "should” and

would" responses, they did not test this proposal nor are we aware of previous research directed at this central issue.

111 Self-Other A ment By ward Bound Partici

ionale an ription of th
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The present investigation examines issues in the study of self-other agreement raised by Marsh, Barnes and
Hocevar (1985) in the context of a new study of the Outward Bound program previously shown by Marsh, Richards and
Barnes (1986a, 1986b) to enhance self-concept. Subjects, 280 participants in one of 7 Outward Bound courses offered in
1985 or 1986, comgleted the SDQITI at the beginning (T1) and end of the program (T2). Because participants worked in
small groups, they had observed the other members of their group in many different situations during the 26-day
intervention. Each subject chose two group members who knew him or her the best at T2, and these external observers
were asked to complete single-item summary ratings as the subject "would" complete them and as the subject "“should”
complete them. As in previous studies, MTMM analyses tested the convergent and discriminant validity of self
responses and responses by others. In addition, the study tests the ability of observers to meaningfully differentiate
between "would" and "should" responses and for self-other discrepancies used to infer self-favorability biases. Because
multiple observers rated each participant, psychometric tests of the observer ratings could also be examined. Finally, the
study also provides a further test of the effectiveness of the Outward Bound Standard Course in enhancing self-concept.

: 1 Di validity of F

Two MTMM matrices were used to test the convergent and discriminant validity of responses. In the first
(Table 10.3), responses by the first external observer are related to those by the second observer. Here, convergent
validities (the traditional term is retained even though these correlations might be interpreted as support for reliability
rather than validity) represent agreement between two different external observers. These correlations (the values with
asterisks, Mn r = .323) are all statistically significant and sufficiently large to support their convergent validity, When
the convergent validities were compared to other correlations in the heterotrait-heteromethod (square) submatrix as

roposed by Campbell and Fiske (1959; Marsh, 1989b), convergent validities are larger for 254 of 264 comparisons.

]}his provides support for the discriminant validity of the extemnal observer responses. Because correlations in the
heterotrait- monomethod (triangular) submatrices are larger than those in the heterotrait-heteromethod matrix, there
apparently is a substantial halo/method effect associated with the external observer responses.

Insert Tables 10.3 & 10.4 About Here

In the second MTMM matrix (Table 10.4), responses by the subject (averaged across T1 and T2) are correlated
with responses to the multi-item response scales by the external observers (averaged across the two observers). Here the
convergent validities (Mn r = §.374) represent agreement between self-responses and responses by external observers.
When the convergent validities are compared to other correlations in the heterot.ran-hetemmethod_ (square) submatrix,
convergent validities are larger for 256 of 264 comparisons and this supports the discriminant validity of the responses.

The reliability of self-responses and of external observer responses sets an upper limit for self-other agreement:
- the convergent validities in Table 10.3. Whereas self-responses to the multi-item SDQIII scales are quite reliable
(Table 10.4), the mean reliability for observer responses to the single-item summary scales -- the correlation between
responses by two independent observers (i.e., the convergent validities in Table 10.3) corrected by the Spearman-Brown
equation -- is only .49. When the convergent validities in Table 10.4 are corrected for unreliability (Table 10.4), self-
other agreement is substantially higher (Mn r = .56 vs. .37).

Correlations among self-responses to the SDQIIT multi-item scales and the observer responses to the single-
item summary scales are not directly comparable because of the reliability differences. Despite the substantially greater
reliability of the self-ratings, correlations among self-rating scales (Mn r = .26) are smaller than among the observer =
rating scales (Mn r = .33). This suggests a substantial halo/method effect associated with external observer ratings and I§
consistent with the interpretation of the MTMM analysis of agreement between the two external observers in Table 1032

In summary the two MTMM matrices provide support for the convergent and discriminant validity of responses:
by external observers and by the subjects. Whereas all self-other convergent validities, rangmg from §.23 to0 S.60, are
statistically significant and typically larger than those cited by Shrauger & Schoeneman (1979), their size should be
evaluated in relation to three restrictions: (a) external observer ratings were responses to single-item summary scales
instead of multi-item scales; (b) external observers had contact, albeit intensive contact, with subjects for only 26 days:
(c) due in part, perhaps, to (a) and (b), agreement between two difff:rer_u observers was only modestly higher than !
agreement between each observer and the subject. Particularly in relation to these limitations, support for the convergent
and discriminant validity of the responses in the present investigation is surprisingly good. Nevertheless, the focus of
the present investigation is on more specific questions about responses by external observers and their relation to self-
responses.

" " n "

In one set of analyses, correlations were determined between all possible combinations of "would" and "shou f
ratings by the two external observers (W1/S1, W2/52, W1/W2, §1/52, W1/S2, W2/S1). To the extent that the "would _
and "should" ratings are meaningfully differentiated, matching ratings by different observers (W1/W2, §1/82) shoqld.,-.
substantially higher than nonmatching ratings by different observers (W1/S2, W2/S1). Correlations between m;atchlns_
ratings by different external observers (Mn rs of .285 for W1/W2 and .274 for S1/52) differ little from correlations =
between nonmatching ratings (Mn rs of .268 for W1/S2 and .277 for W2/S1). Furthermore, agreement between t"he _1.
external observers based on the mean of "would" and "should" responses (Mn r = .323) is higher than for either "wOUl¥
or "should" responses considered separately. These results provide no support for the ability of external observers t0
meaningfully differentiate between "should" and "would" responses.
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In an alternative analytic approach, residual variables were formed by partialling variance attributable to
"would" responses from "should” responses and by partialling variance attributable to “should" responses from "would"
responses. Correlations between the residual "should” ratings (Mn r = S.082) and residual "would" rating (Mn r = .092)
were small though some were statistically significant. These results demonstrate that there is little reliable variance in
"should" ratings that cannot be explained by "would" ratings and little reliable variance in "would" ratings that cannot be
explained by "should" ratings.

Observer "would" responses ought to be more highly correlated with self-responses than the "should”
responses. Results provide weak support for this prediction and were reasonably consistent across T1 and T2, across
multi-item and single-item self-responses, and across the 12 different rating scales. Whereas residual "would” variables
("would" ratings after partialling "should" ratings) were significantly correlated with self-responses, residual "should”
variables were not. These results indicate that self-concept responses were somewhat more highly correlated with
-would" ratings than with "should" ratings, but still provide no support for the validity of "should" ratings. That is, there
is still no evidence that variance in "should" ratings that cannot be explained by "would" ratings is systematically related
to any criteria specific to the "should" ratings.

In summary, these results support the prediction that external observers are unable to meaningfully distinguish
between "should" and "would" ratings, but do suggest that self-concept ratings may be somewhat better predicted by
"would" ratings than "should" ratings. .

If- i ies: m Effi nd Self-favorability bi

—Program effects, Self-concept responses, both multi-item and single-item scales, are more positive at T2 than
T1 (Table 10.5). SDQIII scales selected a priori by Marsh, Richards and Barnes (1986a; 1985a: see Chapter 10) as being
less relevant to Outward Bound goals served as a control against which to evaluate changes in the remaining scales in
that research. As in the earlier studies, intervention effects for these control scales are significantly less positive than for
the remaining scales. The present focus is not to evaluate the effectiveness of the Outward Bound intervention per se, but
these changes are consistent with previous research specifically designed for this purpose (see Chapter 10).

Insert Table 10.5 About Here

External observer responses, unlike self-responses, were collected only at the end of the program because
participants did not know each other at the start of the program. For this reason, it was not possible 1o evaluate the
intervention in relation to changes in observer ratings. It was hypothesized, however, that T2 self-ratings would be more
similar to T2 external observer ratings than would T1 self-ratings. This hypothesis is tested by comparing the means of
responses by subjects and by external observers to the same single-item summary scales (see Table 10.5). Whereas not
all mean differences are statistically significant for all the scales, there is a consistent pattern for those that are. "Should"
responses by external observers (Mn = 6.60) are higher than "would" responses by external observers (Mn = 6.51), and
both "should" and "would" responses by external observers are higher than self-responses at T1 (Mn = 6.13) and T2 (Mn
= 6.40). External observer responses -- both "would" and "should" ratings -- are substantially higher than self-responses
at T1 but only marginally higher than self-responses at T2. These results provide further support for interpretations of
the intervention effect offered by Marsh, Richards and Barnes (1986a, 1986b).

Self-favorability biases. Self-concept responses are consistently lower than those of external observers -- even
after completion of the intervention. Hence, there is no support for a positive self-favorability bias, but support for a
negative self-favorability bias (i.e., a modesty effect). This modesty effect is also consistent with the finding that
observer "would" ratings are marginally lower than observer "should" ratings. That is, observers say that subjects
"would" give themselves lower self-ratings than they "should". In evaluating this modesty effect it is important to note
that self-responses and observer responses were actually made by the same individuals. That is, each participant judged
him or herself (self-responses) and also made judgments of two other participants (observer responses). On average then,
participants indicated that other participants "would" and "should" give themselves higher ratings than participants gave
themselves -- again suggesting a modesty effect in the self-responses. Because the stimulus materials and individuals
making the judgments were the same for the self-rating and observer tasks, many influences that might differentially
affect self and other ratings (e.g., differences in response biases, the constructs being evaluated, frame of reference
effects) are less plausible.

ward Boun v

The focus of the present investigation was on specific issues in the study of self-other agreement in ratings of
self-concept. Support for the convergent and discriminant validity of responses by subjects and external observers was
found. This support -- particularly for discriminant validity -- was stronger than typically found, but weaker than that
reported by Marsh, Barnes and Hocevar (1985) and by Marsh and Byrne (1989). The present research differed in two
ways that Marsh, Bames and Hocevar postulated would lead to weaker results: (a) observer responses here were to
single-item summary scales that are less reliable and valid than the multi-item scales used earlier, and (b) observers here
did not know the subjects as well as observers in the earlier studies. Because these differences resulted in a priori
predictable differences in self-other agreement, the results provide support for the Marsh, Barnes and Hocevar postulates
and provide a better basis for evaluating self-other research.

. In empirical studies of self-other agreement, the important distinction between observer ratings of what subjects
would” say and what subjects "should" say is typically neglected. The present investigation provides little support for
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Consequently, the interpretation of the self-other agreemenl observed here in terms of theory and previous research is
ambiguous, primarily due to the ambiguity in previous applications. Nevertheless, the results of this study do
unambiguously demonstrate that significant others are able to accurately infer multiple self-concepts of a person who
they know well, and this empirical relationship has practical and theoretical implications.

MTMM studies based on the SDQI have found significant self-other agreement between self-concept ratings by
school children and self-concepts inferred by their teachers. These findings contradict the implications of the Shrauger-
Schoeneman review which suggests that seli-ratings and ratings by others are nearly uncorrelated. As expected, student-
teacher agreement generally tends to be stronger in academic areas of self-concept and weaker in nonacademic areas, bul
the lack of student-teacher agreement is limited primarily to Parent Relations and Physical Appearance. The relative lack
of agreement on the Parent Relations scale is expected, since this is the area where teachers and peers are least likely 10
have an adequate basis for accurately inferring self-concepts. In the Marsh, Bamnes and Hocevar (1985) study in which
most of the significant observers were parents, self-other agreement on this scale (.76) was particularly high, The lack of
agreement on Physical Appearance is somewhat more surprising. It is reasonable, perhaps, that standards used by
teachers as the basis for inferring Physical Appearance are different from those used by students, However, even
student-peer agreement on this factor was among the lowest of any of the scales (Marsh, Smith & Barnes, 1985). This
suggests that students may be using idiosyncratic standards in forming their own self-concepts of Physical Appearance
and that these standards may not even generalize to those that they employ in making ratings about one of their
classmates. In the SDQIII studies reviewed here, self-other agreement on Physical appearance was better, but still below
the average observed with other scales. Perhaps, by this age, respondents are using intemnal standards that are more
similar to those used by significant others, but there are many possible explanations for this finding, Clearly there is need
for further research on the basis of the formation of Physical Appearance self-concepts and its reporting.

The results of the Marsh, Barnes and Hocevar (1985) and the Marsh and Byme (1989) studies provide the
strongest contradiction to implications of the Shrauger-Schoeneman review. They also Sprmricle better support for both
the convergent and discriminant validity of multiple facets of self-concept than do the SDQI studies described earlier,
the other SDQIN study described here, or any other research known (o the author, Particularly because the original

Australian study provided provided results so much stronger than previous research on self-other agreement, the
Canadian study provided an important replication.

The self-other agreement found in both the Australian and Canadian studies was apparently stronger than found
elsewhere because: a) subjects were older (e.g., subjects knew themselves betier or based their self-responses on more
objective, observable criteria); b) both subjects and significant others made their responses on the same well developed
instrument consisting of multi-item scales; ¢} self-other agreement was for specific characteristics rather than for broad,
ambiguous characteristics or an overall self-concept; d) the significant others knew the subjects better and in a wider
range of contexts than the observers in most research. The results of the Marsh and Richards study also seems consistent
with these suggestions in that the poorer self-other agreement was apparently because the observers did not know
subjects as well in the other two SDQIII studies and made responses on single-item scales.

For SDQI studies (see SDQI monograph) self-other agreement on the General Esteem scale was among the
lowest of the SDQI scales. The SDQIII studies described here provide further support for these observations, Similarly,
results summarized in Chapter 9 suggested that the SDQIII General Esteem is less stable over time than most of the
more specific SDQILI scales. In relation to that finding it was suggested that short-term idiosyncratic characteristics such
as mood may have more influence on the General Esteem scale than other scales. These findings have important
implications for further self-concept research in which a measure of general or overall self-concept is typically the only
measure of self-concept that is considered. Results such as these further demonstrate that self-concept cannot be

adequately understood if its multidimensionality is ignored and researchers conlinue to rely upon single-scale indicators
of self-concept.
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CHAPTER 11 -- THE RELATION BETWEEN
RESPONSES TO THE SDQIII AND RESPONSES TO
OTHER SELF-CONCEPT INSTRUMENTS

Most research on the construct validity of responses to the SDQ instruments has emphasized their factor
structure (a within construct concern -- see Chapter 4) or their relation to external criteria such as academic achievement
(Chapter 8), responses by significant others (Chapter 10), or the effects of interventions specifically designed to enhance
self-concept (Chapter 9). The focus of this chapter is on relations between responses to the SDQIII and other self-
concept instruments.

Historically, researchers have typically been unable to clearly identif%_ome factors measured by most self-
concept instruments, and so little effort was made to cross-validate responses from different instruments. In one of the
early attempts to do so, Marx and Winne (1978) used multitrait-multimethod (MTMM) analyses to compare responses
from three self-concept instruments (the Piers-Harris Children's Self-Concept Scale, the Sears Self-Concept Inventory,
and the Gordon's How I See Myself Scale). They began by subjectively classifying scales from each instrument into one
of three facets (physical, social and academic) identified in the Shavelson model and formed scores by taking the
average subscale scores from each facet. They then constructed a MTMM matrix in which the different facets of self
were the multiple traits and the different instruments were the multiple methods. Marx and Winne found little basis of
support for the divergent validity of responses to any of the instruments and suggested that the study growided support
for the unidimensionality of self-concept. In a reanalysis of the same data, Shavelson and Bolus (1982) selected a single
scale from each self-concept instrument that best represented each of the three facets. In contrast to Marx and Winne,
Shavelson and Bolus reported better support for discriminant validity though they still found substantial method effects.

Marsh and Smith (1982) examined relations between responses to two self-concept instruments (the Sears Self-

Concept Inventory and the Coopersmith Self-Esteem Inventory). MTMM analyses of responses to the two instruments

rovided modest support for convergent validity but not for divergent validity. Factor analyses of responses to the Sears
instrument provided support for many of its intended scales, but factor analyses of responses to the Coopersmith did not
support its scales. Longitudinal data suggested moderate stability of the Sears scales, but not the Coopersmith. Marsh
and Smith also conducted separate MTMM analyses for each instrument in which multiple occasions were used the
multiple methods. These separate MTMM analyses provided better support for the divergent validity of the Sears scales
but not the Coopersmith scales. The authors argued that if an instrument is unable to demonstrate support for divergent
validity across two administrations of the same instrument, then it is unlikely to do so when related to responses to
another instrument.

Marsh and Richards (1988a; also see SDQI manual) collected responses to the SDQI and Coopersmith
instruments on two occasions. Whereas the two instruments were not designed to measure the same facets of self,
several of the scales were selected a priori as measuring matching constructs. Applying the logic of MTMM analysis,
correlations between these matching scales from the two instruments were interpreted as convergent validities. This
MTMM analysis provided support for the convergent and discriminant validity for Parents (SDQ) and Home
(Coopersmith) scales and for the Peer (SDQ) and Social (Coopersmith) scales, but not for the academic scales.
Surprisingly, matching SDQI and Coopersmith scales were sometimes more highly correlated than the stability of the
Coopersmith scales over time. Whereas academic achievement scores were significantly correlated with SDQI academic
self-concept scales, the achievement scores were often not significantly correlated with the Coopersmith academic scale.
Whereas the results provided modest support for the construct validity of some of the Coopersmith scales, they provided

much stronger support for the SDQI scales.

Marsh and Gouvemet (1989) collected responses by 7th, 8th, and 9th grade students to both the SDQI and the
Perceived Competence Scale (PCS; Harter, 1982). Factor analyses of responses to both instruments identified the 8
SDQI scales and the 4 PCS scales (Physical, Social, Cognitive and General). An MTMM analysis of the matching scales
from the two instruments provided clear support for both convergent and divergent validity. Reading and mathematics
achievement were significantly correlated with the academic scales from both instruments and substantially less
correlated with the nonacademic scales from both instruments. Math achievement was more highly correlated with SDQI
math scale than the SDQI reading scale, whereas reading achievement was more highly correlated with the SDQI
reading scale than the SDQI math scale (the PCS had only one general academic scale).

Marsh and McDonald-Holmes (in press) collected responses by 5th grade students to the SDQI, the PCS, and
the Piers-Harris Children's Self-concept scales (PH; Piers, 1984). Factor analyses again provided good support for the 8
SDQI scales and the 4 PCS scales. Factor analyses of PH responses, however, provided only weak support for some the
scales that it is claimed to measure. MTMM analyses of correlations between matching scales from the three instruments
provided good support for convergent validity. Support for divergent validity was good for the SDQI and, to a lesser
extent, the PCS, but was poorer for the PH. Responses to the academic scales of the three instruments were significantly
correlated with academic achievement in mathematics and English. The self-concept/achievement relations were,
however, more specific to academic self-concept for the SDQI and PCS than the PH. PH responses, half of which are
based on negatively worded items, were shown to be affected by a negative item effect like that which led to the
exclusion of SDQI responses to negatively worded items. Students apparently had little difficulty in responding to the
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there were negative-item factors that may represent a method effect or response bias (see Chapter 6). In one of the
earliest studies, Vacchiano and Strauss concluded that "the TSCS is a complex measure of self” (p. 326) but found that
most of their empirically derived factors reflected subcomponents of specific EXT scales. Subsequent research seemed
to support these conclusions.

baoey

The original purpose of the Marsh and Richards (1988b) study was to further examine the construct validity of
responses to the TSCS. This was accomplished by examining the internal structure of responses to the TSCS and by
examining relations between TSCS responses and external constructs including responses to the SDQIIL Subjects were
343 participants in one of 9 Outward Bound courses offered in 1985 or 1986 and comprise most of the subjects in earlier
analyses summarized in Tables 10.3-10.5. The internal structure of TSCS responses was examined with different
analytic strategies including exploratory factor analyses of item and scale responses and confirmatory factor analyses
(CFA) in which a priori factors corresponding to the design of the TSCS were postulated. The external validity of the
TSCS responses was tested with MTMM analyses relating TSCS responses to responses to SDQIII and to ratings by
external observers.

The Internal Structure of TSCS Responses

Exploratory Factor Analyses, Marsh and Richards conducted many factor analyses on responses to the 90 TSCS
items, the 3x5=15 scales representing all combinations of the INT and EXT facets, and the 3x5x2=30 scales that also
separated responses to positively and negatively worded items. Additional EFAs were performed on each of the 5 sets of
18 items representing each of the EXT scales.

For EFAs of responses to the 90 TSCS items, Marsh and Richards chose a 9-factor oblique solution as most
interpretable. It provided clear support for three EXT scales -- Family, Social, and Physical. For each of these scales a
majority of items (at least 13 of 18 items) designed to define it load positively on the same factor. Items from the TSCS
Moral scale contributed substantially to three different factors. Eight of the 18 Moral items, primarily from the Identity
scale, loaded substantially on one factor. Because of the strong evaluative component of these items the factor was
interpreted as a "good (moral) person" factor. Four of the moral items defined a bipolar religion factor; 3 Moral
(religion) Satisfaction items (e.g., I ought to go to church more) loaded positively but the Identity item "I am a religious
person” had a substantial negative loading. That is, it is respondents who think of themselves as religious persons who
feel more dissatisfied with themselves in relation to religion. Whereas this pattern may be consistent with Fitts' original
conceptualization of the Satisfaction scale, it may be inconsistent with summing across all Moral items to form a moral
scale score. One other factor was also a religious or ethical factor, but it was unidimensional in that all substantial
loadings are in the same direction. (The bipolar religion factor and a separate unidimensional religion/ethical factor were
also reported by Gable, et al., 1973). One additional factor seemed to be a negative item factor. Other factors did not
appear to represent a single INT or EXT scale.

Thirty scales, each the sum of responses to three items, were formed to represent all possible combinations of
the 5 EXT scales, the 3 INT scales, and the positively and negatively worded items. Factor analyses of these 30 scales
resulted in factors similar to those based on item responses; the Physical, Social and Family factors representing 3 EXT
scales, a bipolar Moral factor, and a negative item factor.

Fifteen scales, each the sum of responses to six items, were formed to present all possible combinations of the 5
EXT and 3 INT scales. Three of the 5 factors identified by Marsh and Richards again corresponded to the Physical,
Social and Family scales identified in the other factor analyses.
One additional factor was like the Satisfaction factor identified in the analysis of individual item responses. Because
each measured variable was the sum of responses to 3 positively and 3 negatively worded items, it was, of course,
impossible to obtain a negative-item factor.

i is. In CFA the researcher posits an a priori model and tests its ability to fit the data.
The general approach is to: (a) examine parameter estimates in relation to the substantive, a priori model (and also for
improper solutions); (b) evaluate the model in terms of indices of fit; (c) compare the fit of alternative, a priori models;
and, perhaps, (d) test new, a posteriori models if the a priori models do not perform adequately or if further clarification
of a priori structures is needed. In CFA studies, measured variables are typically posited to be influenced by just one
factor in what may be referred to as a single facet test design. For TSCS responses, each measured variable is posited to
be influenced by an external frame of reference, an internal frame of reference, and, perhaps, the positive or negative
wording of items. In this respect the TSCS represents a two- or three-facet test design. Hence, the present application of

CFA is more complicated than typical.

Marsh and Richards (1988b) fit various models to a 30x30 correlation matrix representing the 30=5 (EXT facet)
x 3 (INT facet) x 2 (positive and negative items) combinations of test facets. A detailed progression of alternative
models was posited to test the ability of each facet (e.g., a five-factor model representing the 5 EXT scales), each pair of
facets, and all three facets to fit the data. In the first, most parsimonious model (Model 1) a single factor that might
correspond to total self-concept was posited. One-facet models positing only 2 PN factors (Model 2), only 3 INT factors
(Model 3), or only 5 EXT factors (Model 4) each did substantially better than Model 1, indicating that Model 1 is
inadequate. Model 4 fit the data better than Models 2 or 3, suggesting that the EXT facet has the greatest influence. Two-
facet models (Models 5, 6 and 7), however, performed better than any of the one-facet models, indicating that the one-
facet models were inadequate. Finally, the three-facet model (Model 8) that posits 5 EXT factors, 3 INT factors, and 2
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Insert Table 11.1 About Here

smallest convergent validities involve the the TSCS Physical and Moral scales -- particularly the
ncar-mm?cfn[gl]:u?m between TSCgS Moral and SDQIII Religion/Spiritual Values scales. A more detailed anaIySIIiS of the
Identity, Satisfaction, and Behavior components of these TSC'S scales, however, reveals some interesting anomalies.
The SDQIII Religion/Spiritual Values scale is substantially correlated (.51) with the Moral/Identity scale, m?:th "
significantly correlated (.08) with the Moral/Behavior scale, and significantly negagvely correlated (-.38) with t fh
Moral/Satisfaction scale. This apparently represents the influence of the bipolar religion component identified mh' ?: :
TSCS Moral responses in earlier factor analyses. In contrast, the SDQIII Honeslyfl‘rps(woqugmess scale is most xlg %’3
carrelated with the Behavior component of the TSCS Moral scale. The SDQIII Physical ability scale correlates on yr.] y
with the TSCS Physical scale. It, however, correlates .60 with the Physical/Behavior scale and only .39 and S.345vif:t i e
Physical/ldentity and Physical/Satisfaction scales. In contrast, the SDQIII Physical Appearance scale correlates .51, .69,
and .53 with the Identity, Satisfaction and Behavior components of the TSCS Physical scale.

j ical i i 1d be
In separate EFAs of just the TSCS Physical items Marsh and Richards suggested that these scales cou
differentiated ]?nlo distinguishable components which they called: (a) Fit/healthy body, (b) Neat appearance, (c)
Attractiveness, and (d) Sickness. Factor analyses of just the Moral items resulted in factors they called: (a) Honest,
reliable, trustworthy, (b) Bipolar religion, and (c) Religion/emics._'Ihe contents of several of these TSCS factors seem to

religion factor score were also correlated (.76). F‘ma'lly. the SDQIII Honesty/trustworthiness scale was also substantially
correlated with the corresponding TSCS factor score (.54).

, th lyses provide strong support for both the convergent and discriminant validity of
rc*.s;:vcmsesh:oS lllt?;n'll‘as%sla;séesa]gad)ﬁl. F?Jrrther anaIysgs, h%pwoever, revealed important anomalies in some of the 'll'SCS
scales. For the TSCS Physical and particularly the Moral items, well defined subcomponents were substantially LLnore
highly correlated with corresponding SDQIII scales than were the total scale scores. These additional apz_alysies{} len,
provided stronger support for the construct validity of the SDQIII scales -- particularly the Rehglon.r’Splnltua Tha ues
scale -- and also provided convincing evidence of the multidimensionality of some of the TSCS EXT scales. These
further analyses also suggested, however, that distinctions between the Identity, Satisfaction, and B%hz;_wor !
subcomponents of some EXT scales may reflect systematic content differences in the items used to de m;: tTeS L
subcomponents instead of, or in addition to, the influence of the INT frames of reference. For example, the

even when the existence of a priori factors are supported, the interpretation of these factors should be tested with
external constructs,
Ratings By External Observers,

idi i i ere i 2 single-item rating

ltidimensional self-concept ratings were inferred by each of two extemal observers for 1 _

scales dcygunel(i to parallel 12 of the I?? SDQIII scales (all but General Eslgem). Thus. the hypothesized relations betwe%en
the external observer ratings and the TSCS responses was the same as posited for the TSCS and SDQIII scales except for
General Esteem. Correlations between the 12 observer rating scales and the 5 TSCS EXT scales (Table 11.2) provide
only modest support for convergent validity. The 8 convergent validities range from .05 to .31 (median = -23) and 7 ara]e
statistically significant. The one nonsignificant convergent validity is the correlation between the Rehg:on/spm}uz_ﬁ scale
and the TSCS Moral scale. Despite these modest convergent validities, there is reasonable support for the discriminant
validity of responses to the TSCS Family, Social, and Physical scales. Whereas the magnitude of correlations between
observer ratings and TSCS EXT scales is much lower than observed between SDQIII and TSCS scales, the pattern of
results is similar,

Insert Table 11.2 About Here

ignificant convergent validity was between Religiqn}spiritual_ value observer scale and the TSCS
Moral scglhefeig}?éylggﬁtsi:gllgmgne?n of lghe TSCS ﬁoral scale, however, is substantially correlated with this external
observer rating (.29) whereas the TSCS Mora];’Satisfaction scale is negatively correlated with it. Furthermore, the TSCS
factor labeled Bipolar Religion correlates .40 with the Religion/spiritual value scale, and represents the highest
correlation between any TSCS scale and observer ratings. This anomalous pattern is like that observed t;a; the T?CS
Moral and the SDQIII Religion/spiritual value scales. The factor scores derived from the TSCS Physical items also
provide modest support for the separation of different physical factors.

Y est that the SDQIII scales are more consistently correlated with Identity and, to a lesser
Eﬁiﬂméﬁr:v};?gaﬁslugf glstSalisf:sl.cLion]:)s:(cg‘?llcs. Behavior is, however, the most obvious basis for exlemél'l c};}llnservers to
form inferred self-concept ratings. Intuitively it would seem that external observer ratings should be most highly .
correlated with Behavior ratings and least correlated with Satisfaction ratings, Results in Table 1 1.2, however, provide
no support for these expectations. The Behavior scale tends to be less correlated with observer ratings than the Identity

The observer rating scales were specifically designed to parallel 12 of the SDQIII scales, and so observer
ratings should be more highly correla ith SDQIII responses than TSCS responses (see Chapter 10 for further
discussion). Correlations among the 12 observer rating and corresponding SDQIII scales indicate tha the 12 convergent
validities vary from .17 to S.57 (medianr = .35), all are statistically significant, and only one (Emotional Stability) is
less than S.25. With the exception of the Emotional Stability scale, there is also clear support for discriminant validity.
These results provide much stronger support for the validity of the external observer ratings than did the TSCS
responses.

Summary and Discussion of the TSCS Study

The TSCS is one of the few self-concept instruments developed prior to the 1970s that was specifically
designed to measure a priori dimensions of self-concept. Nevertheless, reviewers have been critical of the lack of
empirical information about the TSCS structure and support for the discriminant validity of its scales, Subsequent
research, primarily EFAs of item or scale responses, has not resolved this problem. A variety of factor analyses
described here indicated the multidimensional nature of the TSCS responses, but empirically derived factors were
sometimes not clearly related to the scales which the TSCS was intended to measure. There was clear and consistent
support for three of the EXT scales -- Physical, Social and Family, but not for the remaining scales. The Moral scale was
complicated by the existence of a bipolar religion component that has been reported in previous research. Personal self
appears 1o be the least specific of the EXT scales and was not consistently identified as a differentiable factor.

Interpretations of correlations between TSCS responses, SDQIII responses, and the external observer ratings
provided support for interpretations of TSCS's internal structure. Support for convergent and discriminant validity was
strongest for the TSCS Physical, Social and Family scales, Only when the TSCS Moral scale was separated into
subcomponents was its relation to SDQIII and observer responses clarified. The TSCS Personal factor was most strongly
related to the SDQIII General Esteem scale, though it is not clear that it was intended to be such a scale. There was little
support for the TSCS INT scales in the present investigation, These scales were not clearly identified in the EFAs, and
were so highly correlated in the CFAs as to be difficult to distinguish. Whereas this facet does influence TSCS

responses, this influence may reflect the idiosyncratic wording of items used to define these scales instead of, or in

One of the most interesting aspects of the TSCS design, in addition to its Clearly articulated emphasis on a
multidimensional self-concept, is the theoretical role of satisfaction. According to Fitts' conceptualization, Satisfaction is
like the self-ideal discrepancies posited by other researchers. That is, satisfaction is the Juxtaposition between
accomplishments and the standards that one sets for oneself. Empirical support for discrepancy models of self-concept is
generally weak (e.g., Wylie, 1974 1979), due in part to methodological problems in the analysis of discrepancy scores,
though interest in this approach continues 10 be strong (e.g., Higgins, Klein & Strauman, 1985). Most researchers,
however, measure actual-self and ideal-self independently, and infer self-satisfaction or esteem from the discrepancies
between the two. Measuring satisfaction directly, as in the TSCS, may avoid methodological problems in the use of
difference scores, but it introduces new problems as demonstrated with the bipolar religious factor. Individuals who had
religious identities (e.g., responded more positively to the item "I am a religious person”) had lower self-satisfaction in

The emphasis of the present investigation has been on the examination of TSCS responses in relation to the
subscales that it was designed to measure. It is also important, however, to evaluate the TSCS scale in relation to what it
does not measure. Most empirical and theoretical research identifies academic sel -concept as an important self-concept
dimension, particularly for school-aged individuals in Western society. Because Math and Verbal self-concepts are
nearly uncorrelated, af least two dimensions of academic self-concept should be included in multi-dimensional
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instruments. The exclusion of any academic self-concept scale on the TSCS seems unjustified for an instrument that is to
be used by school-aged subjects.

istorically, the TSCS is important because of its popularity, because of its emphasis on multiple dimensions 0
self-concle-];ftgnd, pc);haps. because ol‘pi(t)s theoretically provocative design. In the 1960s it may have rcpre;.cn;led the Lib;:“:sl
of existing self-concept instruments as suggested in Crandall's 1973 review, particularly ifa mu!nd;'mer}sxpnvalmcas

was sought, though other reviewers were less favorable. Its continuing popularity demonstrates its eu#sug - ;;'b
Despite its historical importance and heuristic value, however, the TSCS in not a strong instrument ‘:al en ju eﬁ ywm
current test standards. The TSCS was designed to be multidimensional, but multidimensional slai_xsud ” proc Lhunas -
apparently not used in the original construction/selection of items and the items have not been re u;? ul:zmtg]gw _lg Segguis g
30 years. From this perspective it is hardly surprising that there is weak support for many of the scales rt AL
designed to measure. Whereas responses to the TSCS are multidimensional, clear empirical support was b?::un (_)rl £y
of 5§ EXT scales and for none of the 3 INT scales in the present investigation, and these fmdmgls seemfto consisten
with previous research. The three-facet design of the TSCS was theoretically important, and al thrced PNafcm lrsnay i
influence responses to the TSCS. Neither the nature nor the theoretical significance of the INT an aLci:e a;_er gCS
understood, however, and the INT facets seems to introduce unjustified complications into the lqtcrprgta lon od
responses. Finally, the lack of an academic self seems unjustified for an instrument to be used with school-age

respondents.
~anadian High School Stud

Shavelson (1986) collected responses from nearly 1000 Canadian students, 11th and 12th graders
from two%muggonm high sc(hoo!s). to the Verbal, Math, Academic, and General Esteem scales frorr; I'ihr?lc %11' {grent
self-concept instruments. Verbal, Math, and Academic self-concepts were each measured by the SDQIII, t It; elf-
concept of Ability Scale (SCA; Brookover, 1962; Shavelson & Bolus, 1982), and the Affective Pf;'cepnon ' wimorsygs_
(API; Soares & Soares, 1979). General Esteem was measured by the SDQIII, the API, and the Se_ -esteem ﬁa es ( :
Rosehberg. 1965). Because the SCA does not include a General Esteem scale and because of sm?ll]l]al}lluess él'lA (fc o
construction of the scales (Bymne & Shavelson, 1986) the SES items were used in conjunction wi ! the 1988)0r purlljozsed
of the MTMM analyses described here. As described earlier (Chapter 8), Marsh, Byme and Shavelson ( ben:ana y o
this data to test the I/E frame of reference model. Whereas discussion in Chapter 8 focused on the relaucmcsl_ff twetlen self-
concept responses and academic achievement, the emphasis here is on relations between responses (0 the differen

instruments.

i i inci i followed
reliminary analyses, exploratory factor analyses using a principal factors extraction of four factors

by an oblligfe rolatic?rﬂSPSg. 1986)pwere conducted on responses to the SDQIII, to the API, and to the S%Ad(angl SES];).‘
The factor analysis of SDQIII responses resulted in four clearly defined factors corresponding to the 1:131.;:;1 ed scf S]S. u
the intended scales were not so clearly identified with responses to the SCA and the API. In the factor fySISl?z Virhal
SCA (and SES) items, General Esteem (based on SES responses) was clearly identified. However, items from the :
self-concept, Math self-concept, and Academic self-concept scales sometimes loaded with other items mp{esenUngf e 4
same content area as predicted, but sometimes with items having the same wording except for the acad:an:g area referre
to (on the SCA the Academic self-concept, Verbal self-concept, and Math self-concept scales are \;{orcl e e saﬂ'slgd
except for the words school, English and mathematics). Hence the SCA factor structure was complicate dy meth L
effects produced by the idiosyncratic wording of specific items (see Carmines & Zeller, 1979, for further 1:ﬁubss;o[h
this type of idiosyncratic method effect). In the factor analysis of the API items, three of the four factors -- u : le ;
Academic self-concept -- were clearly defined; many of the Academic self-concept items had larger loradmgs plrsl at leas
one of the other factors than on the Academic self-concept factor (also see Bymne & Shavelson, 1.986,_dor ajiglt;u ). i
However, problems with the factor analysis of the API may have been related to the wording of individual items as

the SCA.

: i ; ith & Barnes

For factor analyses of self-concept responses, Marsh (1987d; Marsh & O'Niell, 1984; Ma.rsh. Sn_nth s
1985) a.rgu%d for the usg of subscale scorep; -- each subscale based on responses to two or more uemr;h de_mgnefl tolretilect
the same scale -- as is typical in achievement research where factor analyses are rarely conducted at the nea evel. 1f1
addition to pragmatic advantages such as reducing costs associated with the factor analysis and 1115:n':lasmug1 e mllif ? o
subjects to variables, the use of such subscales instead of individual items produces measured variables that ar? ely to:
be more reliable; be more generalizable; contain less unique variance due to the idiosyncratic characteristics o 3
individual items; and more closely approximate a normal distribution. These advantages may be relevant to suggest i
weaknesses of the factor analyses of SCA and API responses described above. For this reason, three subscales ‘;rl:hre use
to represent each of the 12 self-concept scales by computing the average response (0 randomly selected t:m;lds of the
items from each scale, and the factor analyses like those described above were conducted with these 511111 scale %qoret,ljs 7
instead of item responses. These subsequent factor analyses of SDQIII responses, API responses, and the ugzarn ina ond
SCA and SES responses each clearly identified the Math self-concept, Verbal self-concept, Academic ?e -concel]]pl, an
General Esteem factors. In all three factor analyses subscale scores loaded substantially higher on the acrtlorseac tvirlas
designed to measure (target loadings varied from .67 to .89, .58 to §.91, and .64 to S.92 respectively for the DdQ 043
API. and the SCA/SES items) than on other factors (nontarget loadings varied from -.13 to .18, -§.07 to .21, and -.04 to

.29 respectively).

Insert Table 11.3 About Here
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Correlations among the 12 factor scores derived from these three factor analyses are presented in the form of a
MTMM matrix (see Byrne & Shavelson, 1986, Table 11.3 for a similar MTMM based on scale scores instead of factor
scores). In an application of the Campbell-Fiske criteria:

1) All 12 convergent validities (M r = .68) are statistically significant and substantial. Convergent validities

involving SDQIII responses (M r = .70) are slightly higher than those involving the API (.67) or SCA/SES (.68), but the
differences are small.

2) Convergent validities (M r = .68) are higher than correlations between nonmatching traits in the same row or
column of the heterotrait-heteromethod square submatrices (M r = .22) for 71 of 72 comparisons. The one rejection
involved the SSC scale from the API,

3) Convergent validities (M r = .68) are higher than correlations between nonmatching traits in the same row or
column of the heterotrait-homomethod triangular submatrices (M r = .25) for 70 of 72 comparisons. Both rejections
involved the SSC scale from the API. Correlations among the SDQIII scales (M r = .20) are somewhat smaller than
those among the API (.29) or among the SCA/SES (.25) scales.

4) The pattern of correlations among the scales is consistent in that MSC and VSC are nearly uncorrelated, SSC

is moderately correlated to both MSC and VSC, and GSC tends to be more highly correlated with SSC than with MSC
or VSC (also see discussion of hierarchical factor structure in Chapter 4).

In summary, the MTMM analyses provides remarkably strong support for both the convergent and divergent
validity for each of the scales from all three instruments. The only minor exception, perhaps, to this generalization is the
SSC from the API scale which tends to be as highly correlated with the various GSC scales as with the other SSC scales.
This observation is also consistent with the initial factor analyses in which the SSC scale from the API could not be
identified. As noted in Chapter 8, the consistently near-zero correlation between MSC and VSC also provides strong
support for the revision of the Shavelson model proposed by Marsh and Shavelson (1985).

m lation ween n h 111 an n

One widely accepted approach to establishing construct validity is to correlate scores from different instruments
designed to measure the same construct. Particularly for multidimensional constructs this approach is facilitated by the
application of MTMM analyses. Despite the popularity of this approach, it has not been employed frequently and the
few ag)plications have generally not been supportive (e.g., Marx & Winne, 1978). The reason, apparently, is that prior to
the 1970s or even 1980s self-concept instruments have generally not been specifically designed to measure a priori
components of self-concept and do not have well-defined factor structures. If there is ambiguity in the factors measured

by individual instruments, then it is not surprising that there is ambiguity in relations between factors from different
instruments.

In contrast to most self-concept instruments. the SDQIII and other SDQ instruments were specifically designed
to measure a priori factors which have been clearly defined in numerous factor analytic studies. For this reason a logical
pattern of relations between SDQIII factors and those of other multidimensional self-concept instruments is more likely
that in previous studies such as that by Marx and Winne (1978). Results summarized in this chapter provide support for
this expectation. The Marsh and Richards (1988b) study provided support for the construct validity of many of the
nonacademic scales from the SDQIII whereas the Marsh, Byrne and Shavelson (1988) study provided strong support for
the construct validity of the academic and General Esteem scales from the SDQIII.

CHAPTER 12 -- SUMMARY AND QVERVIEW

Interest in self-concept stems from its recognition as a valued outcome in a wide spectrum of disciplines, from
the assumption that the improvement of self-concept may facilitate improvements in other outcomes such as academic
achievement, from interest in how self-concept is related to other variables, and from interest in particular measurement
and methodological problems inherent in this area of research. The study of self-concept represents one of the oldest
areas of research in the social sciences. (The longest chapter in William James' textbook, the first introductory textbook
in psychology, was on self-concept.) There are also interesting peculiarities about research in this area. Unlike other
areas of research, the study of self-concept is not aligned with any particular discipline. Also, although many thousands
of self-concept studies have been conducted. only a few researchers have published a substantial number of studies or
have continued their research over an extended period of time. In fact, most self-concept studies emphasize other
theoretical constructs, and the interest in self-concept comes from its assumed relevance to these other constructs,
Reviews of self-concept research (e.g.. Burns, 1979; Shavelson, Hubner & Stanton, 1976; Wells & Marwell., 1976;
Wylie, 1974; 1979) typically emphasize the lack of a theoretical basis in most studies, the poor quality of measurement
instruments used to assess self-concept, methodological short-comings, and a general lack of consistent findings. The

disappointing lack of rigor can perhaps be explained by the lack of identification of self-concept research with any
particular discipline.

In an attempt to clarify the status of the self-concept construct, Shavelson, et al. (1976) reviewed existing
theoretical and empirical research, and developed their multifaceted, hierarchical model of self-concept. While the
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in the Shavelson model, as well as their structure, were heuristic and plausible, they were not support
g?gt;g'u?gﬁsfgse‘"mf In particular, Shavelson et al. were unable to identify any existing instruments whécc;}hbmmged
the facets posited in their model, and not even the multidimensionality of self-concept was widely accept u? .
researchers. While Shavelson et al. speculated that the lack of empirical support for their model was d:.}_e to t tgbplrgo
quality of measurement instruments employed in self-concept research, it was clear that development of a sui e
measurement instrument was necessary for empirically testing the model and for examining further Lheorelicaad .
This need provided the initial impetus for the development and refinement of the set of SDQ instruments. ; ntru?rlljentg
such an approach, atheoretical or purely empirical approaches to developing and refining the self-concept ins
were clearly rejected. Instead, an explicit theoretical model was taken to be the starting point for instrument ik
construction, and empirical results were used to support, refute or revise the instrument and the theory upon w bllc
based. Implicit in this approach is the assumption that theory building and instrument construction are gn%xo;aa y ]
intertwined, and that each will suffer if the two are separated. In this sense the set of SDQ instruments is bas upo

strong empirical and theoretical bases.

i i i i igati f its
ince self-concept is a hypothetical construct, its usefulness must be demonstrated by investigations of
consuucts\.lfalidi:y. Thesel;nvestigalions can be classified as within-network or between-network §mg]JeS. Within-
network studies examine the dimensionality of self-concept; whether self-concept is a urudli_mensmnL _([J{‘ s
multidimensional construct, and if multidimensiona; then what dimensions characterize se -concep t Lgsge rr:Jonerate .
typically employ factor analysis and multitrait-multimethod analysis. Between-network studies atle:mpcl ke
oretically consistent, or at least logical, pattern of relationships between measures of self-csoncept an c;] b
constructs, SDQ research includes both wimin-netwqu. and between network studies. Early SDQ rgsl;:}arc , prim ﬁgn
within-network studies, focused on internal characteristics of self-concept, particularly its facets an ; feu' (gggc;zaawidé
More recent SDQ research, between-network stu%es. pxamﬂi_ned the resliiilfo-ggl:lg gf:ﬁ?rlm sglg-;c;?gﬁ% cz;acnfom::rs e
i T constructs including sex, age, academic performance, ; L ¢ T .
;:cnlfgo%fn?ilgeharacco teristics, auribu:%ons forgsuccess and failure, and experimental interventions designed éo enganéz; selfl-1
concept. Research described in this monograph has provided strong support for the validity of mterpre'tla h:sn:l as la:l'ig;d
responses to the set of SDQ instruments and the Shavelson model upon which it is based. Thc reliwﬁt tsl.\o c e
many theoretical issues in self-concept research. In this sense SDQ research represents an mter';; y between theory
empirical research, and supports the construct validity approach which has guided SDQ research.

ibuti i ipti f instruments,
he strongest contribution of the SDQ research is the description of a well-developed set o . _
based onl;esrtrr‘?)ﬁsgle;n;h-icagl foundation and a good theoretical model, for the measurement of self-concept. Rewcwerf in
this field typically argue that the most important weakness in self-concept research is the poor quality of measuremen
instruments, and it is hoped that the set of SDQ instruments will help to remedy this situation.
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ACADEMIC
1. Math (10) -- I have good mathematical skills/reasoning ability.
2. Verbal (10). I have good verbal skills/reasoning ability.
3. General Academic (10). I am a good student in most school subjects.
4. Problem Solving (10). I am good at problem solving/creative thinking.
NONACADEMIC
5. Physical Ability (10). I am good at sgports and physical activities.
6. Physical Appearance (10). I am physically attractive/good looking.

7. Relations With Same Sex (10). I have good intaractions/ralationihips with memberes
of the same sex.

8. Relations With the Opposite Sex (10). I have good intaractions/ralationshipa witk
members of the opposite sex.

9. Relations With Parents' (10). I have good intaractions/relationships with my
parents.

10. Spiritual Values/Religion/ (12). I am a religious/spiritual person.

11. Honesty/Trustworthiness (12). I am an honest, reliable, trustworthy person.

12. Emoticnal Stability (12). I am an emotionally stable person.

GENERAL

13. General-self (12). I have self-respect, self-confidence, self- acceptance,
positive self-feelings and a good self-concept.

14. Total Score 136). (The sum of responses to all 136 items)
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Table 4.1

Internal Consistency Estimates of Reliability and Standard Errors of Measurement for 3DQ
III Scales.

Standard Error
Coefficient Alpha Estimates of Measuremaent
Numb@r  =--=-=scc-ccccccc-ccrcsrsenee Sescssccc———cae——-
of Items Standardized Unstandardized Raw Score T-score

- R S ———————— T e T R

SDQ Scales

1) Mathematics 10 .94 .94 3.80 2.45
2) Verbal 10 .86 .87 3.82 3.61
3) Acadenmic 10 .92 .93 3.10 2.65
4) Problem Solving 10 .84 .B5 3.76 3.87
5) Physical Ability 10 .94 .94 2.99 2.45
6) Appearance 10 .90 .91 3.36 3.00
7) Same Sex Peers 10 .87 .88 3.43 3.46
8) Opp Sex Peers 10 .92 .92 3.62 2.83
§) Parents 10 .89 .89 .75 3.32
10) Spiritual/Religion 12 .95 .95 4.75 2.24
11) Honesty 12 .74 76 4.35 4.89
12) Emotional 10 .89 .89 385 3.34
13) General Esteem 12 .93 .93 3.52 2.65
14) Total Score 136 .95 .96 17.14 2.00

S e = e R N R T SN R NS SR R M SR M M R e e e R e e e e e e S e e e e e e N R A R A e e

NOTE: Standard errors of the mean were computed for the raw score totals and the
standardized T-scores (see Appendix I).
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TABLE 4.2

Coefficient Alphas and Items Statistics for the SDQIII Scales: Item Means
SDs, Item Correlations, and Corrected Item-Total Scale Correlations

SCALE: Math; Coefficient Alpha = .94 (.94)
Item-

Item Mean SD total Correlation With Item

Corr i 14 27 40 53 66 79 92 105 118
1 5.13 1.83 .76 -
14+ 5.45 2.13 .74 .60 ---
27 4.46 2.14 .76 .62 .62 ---
40* 5.80 1.79 .71 .58 .59 .54 ---
53 5.12 1.96 .87 .71 .66 .72 .65 ---
66* 5.85 1.61 .78 .62 .65 .57 .68 .72 ---
79 5.13 1.91 .83 .64 .62 .70 .60 .81 .67 ---
g2* 5.65 1.69 .79 .62 .62 .59 .64 .74 .73 .71 ---
105 3.90 1.93 .70 .54 .51 .61 .48 .65 .52 .69 .55 ---
118* 4.71 1.98 .75 .68 .59 .61 .53 .68 .59 .63 .62 .59 ---
SCALE: Verbal; Coefficient Alpha = .86 (.87)
Item-
Item Mean SD total Correlation With Item
Corr 6 19 32 45 58 71 84 97 110 123
6* 5.21 1.81 .61 -
19 5.57 1.56 .64 70 ---
32%* 6.04 1.49 .67 .48 .51 ---
45 4.94 2.01 .37 .20 .19 .29 ---
58* 5.51 1.65 .60 .44 .44 ,50 .22 ---
71 5.64 1.30 .63 .41 .46 .51 .26 .50 ---
g4* 4.85 1.68 .50 .33 .29 ,38 .31 .35 .32 ---
97 5.47 1.40 .63 .50 .54 .50 .20 .51 .61 .31 ---
110* 6.39 1.66 .44 .29 .29 .36 .24 .29 .28 .30 .24 ---
123 5.89 1.34 .72 .44 .47 .55 .41 .45 .52 .48 .47 .49 ---

SCALE: Academic; Coefficient Alpha = .92 (.93) |
Item- !
Item Mean SD total Correlation With Item

Corr S 22 35 48 61 74 87 100 113 126
9 5:23 1.57 .73 ———
22% 5.17 1.82 .68 o BB s
35 5.41 1.58 .78 .74 .66 ---
48* 6.16 1.42 .73 .47 .48 .54 ---
61 5.58 1.38 .79 .58 .51 .64 .70 ---
74* 5:91 1,56 74 .64 .58 .68 .55 ,58 ---
87 5.63 1.32 .72 .49 .44 .55 .65 .73 .52 ---
100* 6.06 1.47 .77 .61 .60 .69 .60 .62 .70 .55 ---
113 5.59 1.34 ,73 .54 .49 .57 .65 .73 .53 .69 .56 --- y

126* 6.03 1.76 .46 .25 .32 .30 .46 .45 .33 .43 .41 .40 ---




SCALE: Problem Solving;
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Coefficient Alpha = .84 (.85)

Item-
Item Mean SD total Correlation With Item
Corr 10 23 36 49 62 75 88 101 114 127
10* 5.63 1.45 .54 -
23 4.96 1.36 .70 .45 ---
36* 4,04 1.83 .35 .24 .30 ---
49 5.48 1.55 .59 .42 .55 .14 ---
62* 5.62 1.37 .60 .49 .49 .23 .53 ---
75 5.74 1.42 .50 .34 .40 .14 .42 .39 ---
88* 5.34 1.45 .62 .40 .51 .43 .34 .41 .31 ---
101 5.47 1.43 .60 .33 .50 .41 .31 .33 .34 .59 ---
114* 4.91 1.95 .46 .28 .40 .14 .42 .33 .36 .29 .32 ---
127 5.61 1.32 .44 .25 .43 .15 .35 .32 .25 .34 .32 .25 ---
SCALE: Physical Ability; Coefficient Alpha = .94 (.94)
Item-
Item Mean SD total Correlation With Item
Corr 13 26 39 52 65 78 91 104 117 130
13 4.97 1.69 .78 -—-
26%* 6.34 1.39 .72 .63 ---
39 5.39 1.60 .74 .69 .54 ---
52%* 6.86 1.29 .73 .55 .57 .54 ---
65 5.39 1.63 .81 .72 .57 .73 .60 ---
78%* 6.15 1.45 .75 .62 .72 .56 .55 .61 ---
91 5.58 1.72 .72 .58 .47 .58 .58 .65 .53 ---
104* 6.00 1.50 .80 .69 .69 .61 .61 .65 .72 .58 ~---
117 6.34 1.41 .78 .60 .57 .58 .71 .65 .59 .67 .66 ---
130* 6.05 1.54 .68 .51 .47 .52 .57 .59 .53 .61 .57 .61 ---
SCALE: Physical Appearance; Coefficient Alpha = .90 (.91)
Item-
Item Mean SD total Correlation With Item
Corr 11 24 37 50 63 76 89 102 115 128
11 4,96 1.44 .75 -
24* 6.24 1.42 .67 .66 ---
37 5.19 1.45 .68 .74 .66 ---
50%* 4.99 1.80 .68 .47 .48 .54 ---
63 5.46 1,83 .50 .58 .51 .64 .70 ---
76* 5.79 1.54 .78 .64 .58 .68 .55 .58 ---
89 5.22 1,31 .65 .49 .44 .55 .65 .73 .52 ---
102* 4,20 1.79 .54 .61 .60 .69 .60 .62 .70 .55 ---
115* 4.81 1.39 .61 .54 .49 .57 .65 .73 .53 .69 .56 ---
128 Bdl: 1.38 - T7 .25 .32 .30 .46 .45 .33 .43 .41 .40 ---

SCALE:

Item
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Same Sex Peer Relations;
Item-
Mean SD total Correlation wWith Item

Coefficient Alpha = .87 (.88)

Corr 12 25 38 51 64 77 90 103 116 129
4.88 2.17 .37 S
6.42 1.22 .55 19 ---
6.30 1.24 .60 25 .50 ---
5.79 1.34 .68 .23 .54 .53 ~---
5.97 '1.27 .60 22 .42 .47 .47 ---
5.67 1.56 .56 .28 .32 .35 .44 .34 ---
6.21 1.22 .66 .24 .41 .49 .49 .58 .40 ---
5.57 1.24 .65 .23 .43 .44 .56 .50 .43 .55 ---
5.04 1.60 .64 .32 .36 .40 .46 .45 .44 .49 .45 ---
5.70 1.46 .74 .36 .44 .44 .61 .45 .57 .51 .57 .64

Opposite Sex Peer Relations;

Item-
Mean 8D total Correlation With Item

Coefficient Alpha = .92 (.

Corr 5 18 31 44 57 70 83 86 109 122
4.57 1.42 .62 -——
5.09 1.83 .69 45 ---
5.20 1.83 .72 .57 .52 ---
5.16 1.72 .67 .42 .52 ,51 ---
5.88 1.47 .75 .47 .53 .61 .57 ---
5.26 1.76 .79 | .50 .61 .60 .61 .66 ---
5.34 1.57 .80 .58 .57 .69 .56 .68 .69 ---
.13 1.81 .68 .40 .57 .49 .54 .55 .64 .58 =~--
5.67 1.78 .62 .44 .47 .47 .44 .53 .51 .53 .49 ---
5.59 1.49 .70 .49 .53 .57 .55 .55 .57 .60 .52 .48
Parent Relations; Coefficient Alpha = .89 (.89)
Item-
Mean §SD total Correlation With Item
Corr 8 21 34 47 60 73 86 99 112 125
4.96 1.72 .55 -
5.39 1.87 .65 41 ---
5.83 1.89 .65 .44 .43 ---
6.55 1.45 .60 .39 .38 .47 ---
5.33 1.66 .62 .46 .56 .44 .37 ---
6.89 1.26 .62 .35 .42 .40 .57 .38 ---
650 1.32 .61 .38 .48 .41 .44 .40 .53 ---
5.30 1.95 .63 .40 .45 .53 .42 .40 .41 .40 ---
5.63 1.59 .75 .40 .55 .57 .47 .55 .50 .47 .61 ---
6.91 1.24 .60 .28 .47 .43 .38 .38 .50 .47 .43 .54
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SCALE: General Esteem; Coefficient Alpha = .93 (.93)
SCALE: Spiritual values/Religion; Coefficient Alpha = .95 (.95) Item-
TEans Item Mean SD total Correlation With Item
Item Mean §SD total Correlation with 1tem .+ - C _o_r-r ______ 3 ___1_6____2_9_.__4_2___5_5___6_8_____8_1___9_4._ _1__0_7_ _1_2_0_ _1_3_1_ _1_3_5____
_______________ C _o_r“r“_“_z___1_5_“2_8“_4_1"_5_4_“6_'?_“8-0"_9”3- -1~0_6_ _1_1_9_ -1_3_3_ _136 3 6.11 1.21 .69 o
16* 5.37 1.85 .73 .51 ---
* -
S § o a Feg. 29  5.88 1.34 .68 .54 .52 ---
' 28 " ' 42*  6.45 1.38 .75 .68 .57 .56 ---
28%* 4.69 2.28 .84 .38 .78 ---
41 4.25 2.18 89 .39 .83 79 i 55 5.34 1 62 75 54 .74 .54 057 i
54 3.89 2.20 87 38 .ao 77 86 e 68 5-74 1 31 76 61 -59 .60 -60 -64 ===
67  4.23 2.28 .89 .37 .83 .78 .86 .84 --- 81*  6.55 1.42 .51 37 .36 .32 .40 .34 .38 ---
80* 3.94 2.30 .78 .35 .72 .69 .71 .72 .74 --- 94 5.91 1.37 .81 61 .61 .62 .66 .67 .69 .41 ---
93 4.31 2.23 .85 .37 .78 .74 .83 .81 .83 .70 --- 107* 6.23 1.46 .78 55 .60 .55 .65 .61 .65 .43 .69 ---
106* 6.02 2.17 .65 .37 .60 .57 .58 .55 .56 .49 .55 --- 120* 6.15 1.52 .81 57 .63 .58 .66 .63 .63 .43 .73 .73 ---
119 5.46 2.22 .69 .32 .63 .60 .64 .61 .62 .53 .60 .66 --- 131 5.76 1.36 .51 38 .36 .34 .36 .39 .41 .57 .42 .38 .40 ---
133* 4.64 2.29 .84 .39 .77 .76 .79 .76 .80 .70 .77 .56 .62 --- 135* 5.82 1.63 .71 -48 .54 .58 .58 .54 .55 .35 .60 .64 .68 .37 --
136* 4.17 2.01 .49 226 44 43 .45 46 45 W46 .43 (30 31 45 coc T e e e e o i e S S
Note: Numbers identifying each item refer to the item numbers on the SDQI
SCALE: Honesty/Trustworthiness; Coefficient Alpha = .74 (.76) instrument. Coefficient alphas not in parentheses refer to scales based
standardized scores for each item whereas those in parentheses refer to
Item- - scales based on unstandardized scores.
Item Mean SD total Correlation With Item
Corr 4 17 30 43 56 69 82 95 108 121 132 134 E
4* 4.85 1.73 .36 -
17 6.28 1.12 .38 12 ===
30% 7.01 1.16 .43 .22 .26 ---
43 6.56 1.16 .42 .23 .25 .30 ---
56* 6.74 1.36 .46 .24 .21 .24 .23 ---
69 5.58 1.85 .39 .21 .16 .15 .18 .29 ---
82* 5«88 1. 03 33 Tk N b s £ R = EG b P L (R P
95 6.38 1.02 .59 .29 .35 .36 .41 .37 .31 .25 ---
108* 6.54 1.43 .44 .24 .16 .31 .20 .26 .31 .23 .30 --- |
121 5.63 1.36 .24 OFT 2216 w18 1241221 ;15 22 A4 =—-
132* 6.48 1.27 .37 .13 .46 .23 .23 .22 ,17 .13 .31 .17 .13 ---
134 6.33 1.92 .29 .09 .08 .10 .17 .28 .25 .06 .23 .20 .11 .13 ---

SCALE: Emotional Stability; Coefficient Alpha = .89 (.89)

Item-
Item Mean SD total Correlation With Item
Corr 7 20 33 46 59 72 85 98 111 124
7 5.76 1.40 .62 -
20%* 4.95 1.91 .74 .53 ---
33 6.18 1.25 .54 .42 ,35 ---
46* 5.401.73 .65 .47 .59 .30 ---
59 4.83 1.78 .60 .38 .47 .47 .37 ---
T2%* 5.77 1.63 .74 .58 .60 .43 .59 .46 ---
85 4.93 1.71 .65 .42 .66 .33 .48 .46 .53 ---
98w 5.81 1.53 .73 .43 .57 .52 .49 .64 .60 .52 ---
111 5.57 1.53 .39 .28 .27 .36 .27 .28 .30 .24 .34 ---
124* 5,57 1.65 .72 .52 .64 .36 .58 .42 .65 .53 .55 .32 ---
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Table 4.3

Internal Consistency and Stability of SDQ III Responses Over‘Four Occasions
Spanning a Total of 20 Months (N=229) [Adapted from Marsh, Richards &

Barnes, 1986al

- . e e e S e e e e e e e e

Internal Stability Coefficients

Consistency

------ T1/ T1/ T1/ T2/ T2/ T3/
SDQ Scales T T2 T3 T4 T2 T3 T4 T3 T4 T4
1) Mathematics +94 ;95 ;95 .95 .94 .92 .87 .95 .87 .89
2) Verbal .85 .86 .88 .87 .90 .86 .73 .89 .75 75
3) Academic .92 .93 .94 .92 .87 .85 .69 .88 .72 .71

4) Problem Solving .84 .83 .86 .86 .86 .79 .75 .84 .78 .81
5) Physical Ability .92 ,93 .92 .93 .89 .85 .77 .85 .75 .74
6) Appearance .88 .89 .88 .86 .87 .79 .63 .84 .66 .65
7) Same Sex Peers .88 .90 .88 .91 .85 .74 .61 .80 .66 .67
8) Opposite Sex Peers .91 .92 .92 .91 .90 .83 .73 .88 .88 .80
9) Parents ;89 ;88 .90 .91 .88 .87 .74 .92 .78 .79
10) Religion 94 95 95 8B .94 .93 .84 .95 .81 .84

11) Honesty 72 77 <717 19 .76 .63 .49 .74 .60 .61

12) Emotional -390 90 .89 91 .84 .76 .69 .81 .65 .68
13) General .94 .94 .93 .83 .87 .68 .50 .75 .51 .54
Median .90 .80 .90 .91 .87 .83 .73 .85 .75 .74

- e e R e Em e e e e e e R M e W e e e D SN ER N EE R N M G W e e e e e e e
- e e m Em R S e e S N e e -

NOTE: Participants completed the SDQIII one month before (Tl), the firs?
day of (T2), the last day of (T3), and 18 months after (T4) the completion
of the Outward Bound Program. Results presented here are based on the 229
participants who completed the SDQIII at T4 as well as T1-T3, but results
for the 361 participants who completed responses for only T1-T3 (see.marsh,
Richards & Barnes, 1986a; 1986b) are nearly identical. Internal consistency
coefficients are coefficient alpha estimates of reliability. Stabil}ty
coefficients are the correlations between responses by the same individual
at two points in time. (See Chapter 8 for more detail about the study.)

SDQIII Tables -- Page 71

Table 4.4

NTHN Matrix Relating the 13 Self-concept Factors For Times 3 and 4 [Adapted from Marsh, Richards & Barmes,
198€6a)

1 2 3 4 5 6 7 8 $ 10 11 12 13 i 2 3 4 5 6 7 8 85 10 11 12 13

Time 3
1) --
2) 02 --

3) 45 3% --

4) 32 30 23 --

5) 17 13 09 15 -- .

6) 04 24 11 24 28 --

7) 02 18 14 26 17 27 --

8) 13 0% 05 1% 37 20 42 --

§) 08 07 06 11 13 16 18 --

10)-05 -04 06 -05 04 OB -03 06 01 --

11) 03 0% 14 o088 23 17 11 22 17 02 --

12) 15 12 -01 15 ©08 20 07 16 17 -08 15 =--
13) 03 23 14 19 19 43 17 28 23 03 32 37 ~--

Time 4

1) (8%) 00 37 32 18 03 01 11 02 -06 02 13 01 --

2) 07 (75) 36 27 06 16 15 15 05 -06 08 13 16 08 --

3) 36 45 (71) 25 08 00 15 -01 07 -06 07 05 10 33 50 =--

4) 37 29 29 (81) 10 16 26 1% 02 -07 02 15 13 39 38 35 --

§) 14 06 08 15 (74) 21 20 34 02 03 13 07 12 i 13 16 18 --

6) 13 15 07 18 185 (65) 12 16 07 00 07 18 20 16 18 02 22 18 --

7) -02 16 08 26 16 18 (80) 3% 12 -02 09 12 07 -01 15 08 28 20 14 ~--

8) -02 11 04 05 20 02 31 (67) 14 03 07 07 11 01 31 13 20 36 02 3% --

) -01 03 05 02 09 09 12 15 (79)-05 08 18 17 02 04 09 -03 06 09 12 16 --

10)-08 -07 08 -05 05 O05 00 07 00 (84) 00 -02 02 -04 -09 -05 -06 02 03 01 04 -02 --

11) 11 010714 059 10 04 18 19 13 -03 (61) 14 11 17 17 14 14 18 18 18 19 15 00 ~--

12) 13 02 02 13 03 16 08 14 13 -08 00 (68) 23 16 18 10 20 18 19 16 24 20 -04 16 --
13) 08 07 14 18 10 20 21 32 12 -05 1B 36 (54) 05 18 17 22 20 21 25 34 21 01 28 46 --

Note: The names corresponding to self-concept factors 1 to 13 are presented in Table 4.3. The correlations ar
presented without decimal points, and those in parenthbeses are the convergent validity (stability) coefficient
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TABLE 5.1

-

72

MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT ;;22“&0“ EMOT GENR
mality il e e e e
IR T B

10 =
w81 04 Do o3 op oo o o on o
vem 3o 10 o1 e ot o otan 0 O

08 01 03 -01 02 02 04 04
;i} 01 02 01 02 01 02 00 04
78] 03 01 01 04 00 03 03 02
71| 06 03 00 04 01 05 01 00
471 09 01 09 01 03 03 00 -04

| 721 01 08 01 00 -02

| 771 -02 0o 02 01 03
Appr3 06 03 -01 04 11 | 671 00 01 02 01 00

| 711

| 691

04 12 03 -01 -01

81| -02 =01 01
771 03 -03 02

Osexd4d -02 04 02 01 03 02 10
Osex5 01 03 00 05 09 06 05 71| 03 01 01

| 741
Prnt2 00 06 09 00 05 08 01 02 | 691 —gi gg
Prnt3 04 02 01 -04 03 00 05 00 | 751 : 0
Prntd 00 04 01 06 01 -03 04 o7 | 751 -go —
Prnt5 =01 -02 -01 05 03 -01 10 03 | 771
Relgl 00 -02 00 02 =-01 -03 03 -02 07 | 80| 00
Ralg2 -02 02 03 00 00 =02 00 -01 00 | gg: gg
Relg3 00 01 03 =-01 -01 00 -01 =01 01 | i oL
Relgd 00 02 01 01 01 03 01 -01 -01 | = -
Relgs -04 -01 03 -04 03 -02 07 02 01 | o b
Relgé -01 -01 pg -01 -05 02 -01 02 -02 |
Honsl 03 03 -03 05 01 oe 02 00 02 05 | g;:
Hons2 05 04 o0 -01 10 00 04 -01 06 Og : A
Hons3 01 02 02 03 -03 =01 03 =01 02 -34 g4
Hons4d 01 02 02 -02 03 09 -01 02 00 9% & a0
Hons5 =-05 -01 16 04 -01 00 -06 02 04

01

01
04
00

-01
-02

589

642

682
385
400
340

332
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Honsé 03 10 06 03 02 -01 07 01 09 -15 | 441 00 06 ase

l===11===1
Emotl 03 -03 -01 0% 06 06 02 00 =01 -02 -04 761 11 714

1

Emot2 01 ('] 02 -03 02 03 07 05 07 03 06 | €8] 10 651
Emot3 04 01 -01 -04 02 01 o8 02 08 =04 04 | 76| 06 717
Emotd o2 00 03 03 02 07 05 02 05 -01 -01 | 75| 08 706
Emot5 =02 11 06 oe o -02 03 11 01 02 01 | 571 16 568

| === | ===

Genrl 03 03 03 0s 02 10 05 12 03 -03 =01 14 | 63| 738
Genr2 02 00 01 02 o2 11 oe =-03 05 -04 04 11 | 711 733
Genr3 02 04 02 10 0o 07 07 10 04 00 00 13 | 66| 748
Genrd 03 04 04 05 06 07 os 08 ']:] 09 06 07 | 621 679
Genr5 01 05 04 01 01 16 05 04 06 02 =01 16 | 68| 784
Genré =01 -01 03 07 06 06 10 12 06 02 07 oe | 571 614

Correlations Among Pactors
MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HON EMOT GENR

PROB 21 26 24 1

PHYS 0s 04 06 11 1

APPR 07 13 10 20 21 1

SSEX -01 15 07 16 13 19 1

OSEX 04 15 06 10 23 09 29 1

PRNT 05 07 11 03 10 09 07 17 1

RELG -04 00 07 -01 -01 -01 00 03 02 1

HONS 04 12 14 06 o]} 08 03 07 15 o]} 1

EMOT 09 12 07 12 15 18 16 20 17 -06 09 1

GENR 05 15 14 23 15 33 25 27 20 05 14 36 1

Note: Coefficlents are presented without decimal points. Coefficilents which
appear in the boxes in the factor pattern matrix are the factor loadings of
each variable on the factor it was designed to measure (target loadings).
The measured variables are the sum of responses to pairs of items designed to

measure the same factor. A total of 13 eigenvalues were greater than 1.0 and
a scree test also indicated that 13 factors should be retained.

@ Math=Math; Verb=Verbal; Acad = Academic; Prob=Problem Solving;
Pabl= Physical Ability; Appr=Physical Appearance; Ssex=Same Sex
Relationships; Osex=Opposite Sex Relationships; Prnt=Parent
Relationships; Relg=Religion/Spiritual Values; Hnst=Honesty;
Emot=Emotional Stability; Estm=General Self Esteem.
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Table 5.2

Summary Statistics For Target Loadings, Nontarget Loadings, and Factor
Correlations in Ten Factor Analyses of SDQIII Responses

68 Target Loadings

Highest .94 .95 .95 .96 .91 .92 .91 .93 .94 .93
Lowest .40 .44 .36 .29 .35 .23 .37 .36 .44 .40
Median .72 .74 .72 ,70 .68 .67 .68 .70 .71 .69
% > 0.30 100% 100% 100% 99% 100% 96% 100% 100% 100% 100%

716 Nontarget Loadings

Highest .21 .26 .21 .28 .33 .43 .34 .37 .25 .33
Lowest -.14 -.14 -.14 -.21 -.27 -.28 -.21 -.17 -.17 -.11
Median .02 .02 .02 .02 .01 .02 .02 .02 .02 .02
% > 0.30 0% 0% 0% 0% 0% 3% .1% 0% 0% .1%

78 Pactor Correlations

Highest .36 .38 .38 .40 .25 .32 .34 .41 .36 .35
Lowest -.07 -.04 -.05 -.08 -.,09 -.19 -.08 -.10 ~-.06 -.11
Median .10 .11 .11 .11 .08 .07 .11 .11 .10 .09
% > 0.30 4% 5% 4% 4% 0% 1% 6% 6% 5% 3%

Note: Target loadings are the factor loadings of the 68 item-pairs on the
factor each is designed to measure, while all other factor loadings are
Nontarget loadings (see Table 5.1). Factor Correlations are the factor
pattern correlations among the 13 oblique correlations identified in each
analysis. The "% > 0.30" refers to the percentage of coefficients which are
greater than 0.30. Studies 1-4 are data from four occasions described by
Marsh, Richards and Barnes (1986a; Table 1), study 5 is Marsh and O'Niell
(1984; Table 1), study 6 is Marsh, Barnes and Hocevar (1985; Table 1),
studies 7 and 8 are data from two occasions described by Marsh and Richards
(1587), study 9 is a summary of the analysis in Table 5.1, and 10 is from an
unpublished study of introductory psychology students from a large Canadian
university (data from Study 10 are not included in the norms or other
analyses described in this Manual unless specifically noted).
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Table 5.3

Summary of Factor Analyses of SDQIIX Responses Por the Total Group and By 4 Subgroups: Younger
Boys (less than 20 years cold); Older Boys (20+ years old); Younger Girls (less thanm 20 years
old); and Older Girls (20+ years old)

- B e B L -

Total Younger Older Younger Older

Target Loadings Group Boys Boys Girls Girls
Mo. of Coefficients (1] 68 68 68 68
Highest .94 .50 .94 .92 .93
Lowest 44 43 46 .38 .39
Median «71 .69 .69 72 .72

Non-Target Loadings

e L L

No. of Coefficients 716 716 716 716 716
Eighest .35 .25 .36 .32 .31
Lowest -.17 -.18 -.14 -.14 -.35
Median .02 .02 .02 .02 .02

Factor Correlations

No. of Coefficients 78 78 78 78 78
Highest 36 .36 +37 33 42
Lowest -.06 =-.07 -.08 =-.07 =-.07
Median .10 .12 .11 .09 .10

Correlations between factor scores derived from the Total Saxple and those derived frem sach of
the subgroups

Physical - .98 .99 .99 .99
Appearance - .99 .59 .99 .99
Opposite Sex - .99 .95 .59 .99
Same Sex - .94 .99 .99 .99
Parents -—— .99 .99 .99 .99
Religion —— .99 .59 .59 .59
Honesty -—— .98 .99 .98 .98
Enotional - .98 .99 .99 .59
General - .89 .99 .99 .99
Math - .99 .99 .99 .99
Verbal -——— .97 .99 .99 .98
School ce- .99 .99 .99 .99
Proeblem Solving === .58 .99 .99 .98
Median - .89 .99 .99 .99

Note: Five separate factor analyses were performed for the total group and for 4 subgroups;
younger boys, older boys, younger girls, older girls. Target loadings are factor loadings for
the variables designed to measure esach factor whereas all other factoer loadinge are nontarget
loadings. For each variable there is cne and only one target locading (i.e., each variable is
designed to measure only ona factor). In all five factoer analyses the factor structures are very
well defined in that target loadings are cemsistently high, nontarget loadings are consistently
low, and factor correlaticns are modest. For sach of the four subgroups, factor scores wers
derived from the total group factor analysis and from the facter analysis of just that subgroup.
Within each of the subgroups, these two sets of factor scores were corralated. Results
summarized here indicate that these two sets of factor scores were very highly correlated for
all 8DQIII factors in each of the subgroups. This further demonstrates that the total group and
subgroup factor structures were very similar. Taken together, these findings demonstrate that
the SDQIII factor structures are very similar across age and across sex.
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Table 5.4 DQ les Page 77
Parameter Estimates for the First-order Simple Structure Model (reprinted from Marsh, 1987d). Table 5.5
Factor Loadings For: o Error/
=1 1 e ittt Unique~-
scale Math Verb Acad Prob Pabl Appr Ssex Osex Prnt Relg Hnst Emot Estm ness Goodness of Fit Tests For Five Confirmatory Pactor Analyses of the SDQITI Re
____________________________________________________________________________________ e sponses
1 .96 0 0 0 0 0 0 0 0 0 0 0 0 AL L o e i
2 .98 0 0 0 0 0 0 0 0 0 0 0 0 .18 2
3 s 4 0 0 0 0 0 0 0 0 0 0 ] 0 «15 chi g
4 ] .85 0 0 0 0 0 0 0 0 0 0 0 .47 8
5 o .8 0 0O ©0 ©0 ©O0 O O 0 0 0 0 .46 quare (af)  ratio  TLI
6 0 1 0 0 0 0 0 0 o] 0 0 0 0 .27 .
7 0 0 .86 0 0 0 0 0 0 0 0 0 0 .40
8 0 0 1.04 0 0 0 0 0 0 0 0 0 0 .12
9 o o0 1 o 0o o o o o0 0 ©O0 0 0 .19 Null Model 15,332 (2278) 6.73
10 0 0 0 1.08 1] 0 0 0 0 0 ] 0 0 .40
11 0 0 0 1.11 o0 0 0 0 0 0 ] 0 0 .36 Simple Structure Model® 3,572 (2132) 1.68 s
12 o o o0 1 o o o o o o ©o o0 o0 .48 : G
13 0 0 0 0 1.07 © 0 0 0 0 0 0 0 .22 wmm_ﬂnduumim‘
14 0 0 0 0 1.14 0 0 0 0 0 0 0 0 .12
15 0 0 0 0 1 0 0 0 0 0 0 0 0 .32 Mall 1
Mode
1 [
16 ©o o o o o .8 0o ©0 O ©0 O 0 0 .32 0.613 (2278) 4.66
17 0 0 0 0 0 .96 0 0 0 ] 0 0 0 .35
18 o o o o0 o0 1 © o o o 0o 0o 0 .29 Simple Structure Model 3,787 (2132) 1.78 .79
19 0 0 0 0 0 0 .80 o] 0 0 0 0 0 .50
20 0 0 0 0 0 0 1.02 0 o 0o 0 0o 0 .19 MWMMM B
21 0 0 0 0 0 0 1 0 0 0 0 0 0 .23
22 0 0 0 0 0 0o .89 0 0 0 0 0 .34 Null Model 11
23 © o o o0 o0 o0 O .5 0 o0 0 0 0 .24 195 (2132)  $.35
24 0 0 0 0 o] 0 0 1 [s] 0 0 0 .16 simple st
e ructure Model 3,359
25 o o o o © ©o o o .5 ©0 0 ©0 O .29 (a132) 1.59 .65
6 0 0 0 0 0 0 0 0 .93 [s] 0 +] 0 .32
27 0 0 0 0 0 (] 0 0 1 0 0 0 0 .20 WMMMW
28 0 0 0 0 0 0 0 0 0 1.09 0 0 0 «31 Mull MNodel
29 0 0 0 0 0 0 o] 0 0 1.05 0 0 0 .18 e
30 ©o o o0 o0 o o0 © 0o 0 1 o o0 0 .25 11,183 (741) 15.09
31 0 0 0 0 0 0 0 0 0 0 1.49 0 0 .40 Simple Structure Hodel
32 ¢ o ©o o © o0 ©0 ©0 O 0 1.16 0 0 .64 1,333 (626) 2.4 .92
33 0 0 0 0 0 0 0 1] 0 0 1 0 0 .73
4 0 0 0 0 0 0 0 o 0 ] 0 .97 0 .24
35 0 0 0 0 0 0 0 0 0 ] 0 .93 0 «31
36 0 0 0 0 0 0 0 0 0 0 0 1 0 .19 Null Model 11,620 (741) 15.68
37 0 0 0 0 0 0 0 0 0 0 1] 0 .99 .18 —
38 o} 0 ] 0 0 0 0 0 0 o] 0 0 1.05 .08 & Btructure Model
39 ©o o o o0 o ©o O o0 0 ©o 0 o0 1 AT B e i 1.351 (624) 2.00 .95
Pactor Corzelations Note. All five studies tested the ability of a first-order simple structure model to fit SDQIII
Math 1.00 résponses. In the first three studies the 10 or 12 items from each SDQIIT scale were divided
Verb .12 1.00 into 5 or 6 subscales each consisting of a pair of items and anal
Acad .62 .53 1.00 subscale scores. In the 1 Y8es were conducted on these 68
Prob .48 .54 .55 1.00 ' @ last two studies, each SDQIII was Tepresented by three subscales
i;?i ig g: ?.g ;g 1E§ 1.00 consisting of 3 or 4 items and analyses were conducted on these 39 subscale scores. The analyses
Ssex .15 .26 .17 .27 .62 .36.1.00 are described in more detail in the source publications.
Osex .14 .37 .23 .32 .35 .42 .52 1.00
Prnt .15 .18 .23 .25 .38 .32 .48 .32 1.00 a -- The "simpl -
Relg -.01 -.02 .07 .03 .08 .08 .07 -.02 .01 1.00 * structure” solution in each study contained 13 factors with each measured
Host .22 .18 .22 .24 .18 .19 .08 .11 .20 .27 1.00 variable allowed to load only on the factor it was desi d e
Emot .24 .27 .25 .34 .42 .42 .52 .39 .47 -.04 .24 1.00 Correlaticns ik gned to measure (see Table 5.4).
Estm .25 .35 .30 .54 .47 .55 .56 .56 .47 .11 .29 .72 1.00 4mong the factors were estimated, but the error/uniqueness terms were uncorrelated
Note., Parameters with the values of 0 and 1 were fixed in order to define the model. Standard _—
errors for all estimated parameters vary from .02 to S.08 and all parameters differ » For just this study, significant others were asked to complete the SDQIIT as would th
substantially from zero. In order to facilitate interpretations, just the factor covariances are participant who had chosen them a® a significant oth B, &
presented in standardized form so that they represent factor correlations. (see Table 5.1 for to predict beow BUETEEES Wedld g 4 er. That is, significant others were asked
scale names) i respond. The majority of sigmificant oth
siblings, or spouses. ers were parents,
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Table 5.6

Goodness of Fit For CFA and HCFA Models of the SDQIII Structure (also see Figure 5.1; adapted from

Marsh, 1987e)

1A. 13 correlated first-order factors 1333(624) 2.14 .042 919 .881
and no higher-order factors

1B. same as 1A except that all factors 2811(702) 4.00 .235 .787 749
are uncorrelated

4A. 1 higher-order factor defined by 1786(689) 2.59 .083 .B887 .B40
all 13 first-order factors

3A. 2 higher-order (academic and 1613(687) 2.35 .065 904 .862
nonacademic) correlated factors

4A. 3 second-order factors (math/ 1539(686) 2.24 .061 .912 .862
academic, verbal/academic, and nonacademic)
and 1 third-order (general) factor

S5A. 4 second-order factors (math/ 1527 (686) 4.23 .061 .913 .B63
academic, verbal/academic, pPhyeical,
sccial) and 1 third-order (general) factor

6A. 5 second-order factors 1515(686) 2.21 061 .914 .B65
(math/academic, verbal/academic, physical,
social, moral) and 1 third-order (general)

factor

7A. same as 6A except that the 1476 (€685) 2.15 .057 .903 .868
pPhysical and social second-order factors

are combined to form a single second-order

factor, and the Problem Solving factor

contributes directly to the third-order

(general) factor

Hote. Six of the hierarchical models (2A, 3A, 4A, S5A, 6A, and 7A) and their pParameter estimates
also illustrated in Pigure 5.1. First-order factors were defined as in Table 5.4 for all models.
RMS=residual mean squares; TLI=Tucker-Lewis Index; BBI=Bentler-Bonett Index (sese Marsh, Balla &
McDonald, 1588, for further descriptions).

are
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Table 5.7

Parameter Estimates for the First-order Factor Structure (Model 1A) [Adapted from Marsh, Byrne &
Shavelson, 1988; alsc see Table 5.8) |

-------------------------------------------- Error/
Measured 8DQ 8DQ B8DQ API API API SCA SCA SCA Unigque-
Variables Verb Math Schl Verb Math Schl Verb Math 8chl ness
8DQ Verb 1 .77 0 0 0 0 0 0 0 0 .41
BDQ Verb 2 .76 0 0 0 0 ] 0 4] 4] 42
EDQ Verb 3 67 0 0 0 0 0 0 0 0 .55
8DQ Math 1 0 .93 0 0 0 0 0 0 0 «13
8DQ Math 2 4] .92 0 0 ] ] 0 0 ] .16
8DQ Math 3 0. .87 0 0 0 0 0 0 0 .24
8DQ Schl 1 0 0 .82 0 0 ] 0 4] 0 .33
8DQ S8chl 2 0 0 .88 ] 0 0 0 0 .22
8DQ Schl 3 0 0 .88 0 7] 0 0 0 0 .23
API Verb 1 0 0 0 .82 0 0 0 0 0 .33
AFI Verb 2 0 0 0 .78 o] 0 0 .38
API Verb 3 0 0 [+] .79 0 4] 0 0 ] .37
API Math 1 0 0 0 0 .95 ] 0 0 ] .10
API Math 2 0 0 0 o] .87 0 0 0 .25
API Math 3 0 0 0 0 .89 0 0 0 0 .21
API S8chl 1 0 0 0 0 0 .B6 0 0 0 .25
AFI Schl 2 0 0 ] 0 0 .69 0 o 0 .53
AFI Bchl 3 0 0 0 [+] 0 .65 0 0 0 .58
8CA Verb 1 0 0 o] 0 0 o] .80 0 0 .37
8CA Verb 2 0 0 0 .93 o 0 .14
SCA Verb 3 0 0 o] 0 0 0 .83 [} 0 .31
SCA Math 1 0 0 0 o] 0 0 0 .95 0 .10
SCA Math 2 0 0 0 o] 0 0 .96 0 .08
SCA Math 3 0 4] 0 0 o] 0 0 .87 0 .25
SCA Schl 1 0 0 0 0 0 0 0 0 .81 .35
SCA 8chl 2 0 0 ] 0 0 0 0 ] .89 .20
8CA Schl 3 0 0 0 0 0 0 0 0 .78 .40
Factor Correlations
SDQ Verb -——
SDQ Math -.01 ———
8DQ Schl .47 .49 -———
AFI Verb .87 .00 .51 ———
API Math .06 .94 .51 .14 ——
API Schl .45 .42 .76 .55 .51 ---
8CA Verb .65 .05 52 .75 .10 .45 -———
BCA Math. 02 .87 46 .03 .B6 .45 .14 —-———
8CA 8chl 39 .53 .78 43 56 68 .64 .65 ——

Hote. Factor loadings and factor correlations are presented in standardized form to facilitate
interpretation. Each of the nine sets of subscales represents the sum of responses to a third of the
items in the corresponding self-concept scale. Verb=Verbal; Math=Math; Schl=School; SDQ=Self
Description Questionnaire; API=Affective Perceptiocns Inventory; SCA=Self Concept of Ability.
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Table 5.8

Goodness of Fit Indicators for All CFA Models Relating Responses To Three Self-concept Instruments.

[Adapted from Marsh, Byrne & Shavelson, in press]

0 19784 351 0 0 Null model

1 1390 288 .93 .53 9 correlated 1lst order factors

1A 6714 324 .66 .64 9 uncorrelated lst order factors

2 3792 315 .81 .80 9 1st order and 1 2nd order factors

3 1972 311 .90 .90 9 1st order and 2 2nd order factors

4 1841 312 .91 .81 9 1st order and 3 2nd order factors

36 1975 312 .90 .90 same as model 3 with zero correlation betwsen the 2 2nd order factors
3B 1991 320 .90 .91 same as model 3A with invariance of factor loadings across instruments

;;;;;—;;:-null model (Model 0) is of no substantive interest, but is used in the definition of the

Bentler Bonett Index (BBI) and the Tucker Lewis Index (TLI). Models 1 and 1A each posited 9 first-
order factors and no higher-order factors, but differed in that correlations among the nine factors
were freely estimated in Model 1 but fixed to be zerc in Model 1A. One, two and three higher-order

posited to explain correlations among first-order factors in Models 2, 3 and 4
In Model 3A the correlation between the two higher-order factors was
ware

factors were

respectively (see Table 5.7).
fized to be zero, and in Model 3B the same content factors from the different instruments

required to have the same factor loading on each of the higher-order factors.
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Table 6.1

Correlations Between Various Combinations of Indicators of EBach of the 13 Self Concept Pacets Based
on Positively-Worded Items (P1 & P2), Negatively-Worded Items (N1 & N2) and their Totals (Totl &
Tot2) for Studies 1, 2 and 3.

a a a b b c
P1 with N1 with Totl with Totl with Tot2 with Pl & N1
P2 N2 Tot2 P2 & N2 Pl & N1 with
Area of P2 & N2

Self-concept 1 @ 3 1 2 3 1 2 3 1 2 3 1 2 3 i 2 3

Mathematics 78 91 84 68 86 74 75 91 B85 76 91 86 77 91 86 78 92 B6
Verbal 59 84 58 56 83 61 62 88 83 64 88 B3 62 88 83 64 88 B3
Academic 32 86 81 30 85 67 36 87 71 36 87 71 36 88 74 36 88 74
Problem Solve 42 83 63 41 80 31 46 86 65 47 B6 66 48 86 67 51 87 €7
Phys Ability 75 86 85 72 82 B4 77 88 91 77 88 81 77 88 91 77 88 81
Appearance 50 83 75 36 81 63 48 85 75 49 85 75 48 85 79 51 85 79
Same Sex 46 B3 55 - 39 78 35 45 85 61 45 85 62 47 85 61 47 85 62

Opposite Sex 51 85 82 46 86 BO 51 89 86 52 89 87 52 89 88 52 85 88

Parents 72 85 69 71 84 65 76 87 70 76 88 71 76 88 70 76 88 71
Spiritual 78 94 85 78 91 54 82 93 85 82 94 B6 82 94 B5 82 95 88
Honesty 29 68 42 38 73 35 37 75 62 37 76 62 38 76 62 39 76 62
Emotional 54 75 63 63 85 70 63 85 81 63 85 82 63 85 81 63 86 83
General 41 85 74 41 86 75 44 BB B2 44 B8 B2 44 88 83 44 88 83
Mean 54 84 70 52 83 62 57 87 77 57 87 77 58 87 78 58 87 78
8D 17 07 14 17 05 16 16 04 10 16 04 10 16 04 10 16 04 10
Median 51 83 74 46 83 65 51 87 81 51 88 82 52 88 81 52 88 83

Note. All correlations, presented without decimal points, are statistically significant (p < .001)

a -- coefficients in these columns are simple bivariate correlations.

b -- coefficients in these columns are multiple regressions relating a total score to the optimally
weighted combination of a positive and negative item subscales.

¢ -- coefficients in this column are canonical correlations relating the optimally weighted
combination of one set of positive and negative item subscales to the optimally weighted combinaticn
of the second set of positive and negative item spubscales.
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a3 Table 8.1
e e A ACOTTE RS SR BeA B pssiioe e (RS forralabionl Between Self-concept Scores and Academic Achievement Measures in English
__________________________________________________________________________ N=296; Adapted from Marsh & O'Niell, 1984) and Math
U ettt L D L LT E T RS T R
Age Effect: Sex Bffect Linear Age Multiple R fet- Correlations Beta Weights Multiple R
sDQ Scales Linear Quadr x Sex Inter (1)  (3) ffff:ff: Math  English  Math English
35 Banilioe O bl it SBRE | BI6R 03168 Nath e Lasee  gaee _gaee gres
2) Verbal 1%+ 01 .02 -.03 .013%% ,008%* Yazhas -1 -d2ee -.25%%  _55es  gges
3) Academic .17 .06 .05 -.03 .020%* .016** Acadenic P27EE 24 .14* L19%%  2gws
4) Problem Solving .06 .01 -.21%%  -.03 .057%* .061%® FEoh. clve 03 7% -3t 24 1gew
5) Physical Ability .04  -.08% -.,21%% .08%* .054%* ,054%® Phys Ability .02 -.11 .13 -.19% —
6) Appearance L23%% - 11%e - 30w .12 L155%% 137w« Ehate Rupass 05 -02 .06 -.02 .06
7) Same Sex Psers -.16%*% .07 -.01 .04 .018** ,007** Sane Sax Peer --04 -.01 -.05 .02 .04
8) Opposits Sex Peers .01 -.01 .05 .0B*® .009%* ,00B** opporite:fux =08 -.03 -.10 .04 .09
9) Parents .00 -.06  -.03 -.01 .003  .001 Ranencs =.08 -.12 -.01 =712 .12
10) Religion -.02 .03 L18%*  -,10%* .038%* ,035%* Religion .00 .00 .01 .00 .01
11) Honesty .16%* -,08%  .07**  -.,02 .014%* ,011%* Sondsty -.08 -.09 -.04 -.07 .09
12) Emotiomal .06 -.07*  -.13%® .04 .024** .021%* Emoticnal .08 .06 .07 .02 .08 ’
13) General .03 -.01  -.14ew .03 .021%% ,021%* Gszeral -02 .06 -.08 .10 .08
14) Total Score .11%*% -.07 -.09%* .00 .019%* ,020%* M 0l MR w8

Note: Beta weights are standardized beta weights resulting from a multiple regression
academic achievement scores were used to predict each of the self-concept scores

Note. Multiple regression analyses were conducted inm which each of the five predictor variables was
where both

regressed on each SDQIII score. In unreported analyses the cubic effect of age, the guadratic-age x
sex interaction, and the cubic-age x sex interaction were included but did not contribute
significantly. In additional unreported analyses, age was dichotomized as in the normative archive
and a 2 (sex) by 2 (age) ANOVA was conducted on each SDQIII score. The effects from this analysis
were similar to those reported here and the MR squared resulting from this analysis is presented in
the last column in this table (under MR squared (2)).

* p< .01; ** p < .001.
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Table 8.2

Correlations Among Variables Considered in Tests of the I/E Model Relating Responses to Three
gelf-concept Instruments to School Performance [Adapted from Marsh, Byrne & Shavelscn, 1988]

i 2 3 4 5 6 17 8 9 10 11 12 13 14 15 16 17 18 19
1 8DQ GBC (54)
2 8Dg 88Cc 19 (9%0)
3 8DQ VsC 22 37 (80)
4 BDQ MSC 12 36 -05 (93)
5 API G8C 62 20 18 16(86)
6§ API 88C 55 59 37 31 62 (85)
7 API V8C 06 41 68 -05 09 42 (89)
8§ API MSC 10 41 02 86 16 34 08 (95)

9 B8SES GsC 79 24 26 19 62 59 12 19 (87)

10 BCA 88C 17 65 32 44 17 54 33 47 23 (87)

11 BCA VSC 04 43 54 -01 06 33 65 03 11 49 (90)

12 88A MsC 07 34 -04 82 13 31 -04 80 12 50 03 (94)

13 Cmb GSC 91 24 25 18 B4 66 10 17 91 21 08 12 (54)

14 Cmb 88C 35 87 41 43 39 83 46 48 41 B6 49 45 43 (93)

15 Cmb VS8C 13 46 85 -04 13 44 90 05 19 44 B4 -02 17 52 (94)
Cmb

16 MSC 10 39 -02 95 16 34 -01 54 18 50 02 93 17 48 -00 (97)

17 8SACH -p2 53 16 38-01 36 15 32 05 69 33 41 07 62 25 40 (==1

18 VACH -04 47 24 20-04 32 29 16 03 54 50 18 -02 52 40 19 80 (--)

19 MACH -04 34 02 55-02 26 02 49 01 52 11 62 -02 44 06 B9 74 51 (--)

20 Bex -04 20 12 -17-17 15 25 -17 -11 09 19 -16 -12 17 22 -18 19 26 10 (--)

Mote., Correlations, presented without decimal points, greater than .07 are statistically
significant (p < .05). Reliability estimates, coefficlent alphas based on standardized responses
to individual items, appear in the diagonal values. Because the achievement scores and sex were
each measured by a single variable, coefficient alphas could not be computed. SDQ = Self
Description Questionnaire; API = Affective Perceptions Inventory; SES = Self-esteem 8cale; S8CA =
Self-concept of Ability Scale; Cmb = Combined self-concept scores; GSC = General Self-concept;
88C = School Self-concept; MSC = Math Self-concept; VSC = Verbal self-concept; SACH = Bchool
Achievement; VACH = Verbal Achievement; MACH = Mathematics Achievement; Sex (l=male, 2=female).

Table 5.1
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The Bffect of Participation in an Outward Bound Program: Means, Standard Deviations, and Mean

Comparisons For Times 1-4 [Adapted from Marsh, Barnes & Richards, 1986al

t-tests of Significance for

Means (& SDs) for:

Mathematics®

Verbal

Academic®

Problem Solving

Physical Abilities

Appearance
Same Sex Peers
Opp Sex Peers®
Parents
Religion®
Honesty
Emotional
General

LOC Scale
Total ScoreP

HOTE. For the SDQIII scales, scores represent factor scores which have been standardized to have Mean
= 50 and SD = 10 across responses from time 1,

50.0 50.1 650.6 50.5
(10.2) (10.1) (9.8) (9.8)
50.2 49.9 51.4 51.9
(9.9) (9.2)(10.1) (9.6)
50.8 49.8 51,1 50.3
(9.2) (9.3) (9.3) (9.3)
50.4 48.7 51.1 51.1
(10.1) (9.4)(10.3)(10.1)
51.5 48.4 51.0 52.0
(10.1) (10.2) (9.8) (5.7)
49.7 48.6 52.6 53.0
(10.4) (9.6) (9.5) (8.6)
49.8 45.3 51.4 51.2
(10.5) (9.6) (B.5) (9.9)
50.6 50.6 52.0 52.8
(10.4) (9.5) (9.5) (9.2)
50.7 50.1 52.3 50.8
(10.1) (9.6) (9.6) (9.7)
50.2 49.8 50.7 50.8
(10.2) (9.9)(10.8)(10.2)
50.4 45.4 53.0 51.6
(9.2) (9.9) (9.1) (9.3)
45.2 50.0 52.8 50.3
(10.6) (9.6) (9.0)(10.0)
49.4 48.4 52.7 53.2
(10.8) (10.6) (5.1) (8.2)

- 10.3 8.9 8.9
(3.8) (4.4) (4.1)

-1.22

=-3.29*

=5,13%w

=9.91%*

S8elected Pair-wise Comparisons

T2-T3

4.16%*

6.20%*

6.91*"

-3.27** 11.20**

-1.54

0.24

-1.46

-1.59

-2.11*

2.09*

0.30

time 2,

5.58w*

4.35%*

8.47%>

3.90%*

T7.89%®

T.30%*

6.84*"

6.67**

T3-T4

-1.69

-0.05

2.17*

0.78

-0.51

2.04*

=3.74*>

-2.60*

-4.03%%

time 3 and time 4.

Thus,

the mean difference

between responses at time 2 and time 3, divided by 10, provides an estimate of changes in self-
concept in standard deviation units. The means and standard deviations presented here are based on

only participants who completed responses at time 4.

*p«< .05, ** p ¢

.01

a -- The 8DQIII scales chosen a priori to be less relevant to Outward Bound aims by the program

Director.

b -- These are raw scores for the Rotter LOC scale scored so that higher scores represent a more

external LOC.
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Table 10.2
Table 10.1
= tings By Int 1 G
Matrix of Correlations Between SDQIII Ratings Self-ratings (self-concept rnr.ing;) u:.dlnn .i: u:ro:ntn Consistency and Self-other Agreement in studies on J\u-tralin: Univ-:nity Students (N=151;
Significant Others (inferred self-concept ratings). [Adapted from Marsh & O'Neill, 1984, also s 88, Barnes & Hocevar, 1985) and Canadian Australian Students (N=941; Marsh & Byrne, 1989).
BEEY e e T o e S T S A R
MaRdly JECSAEFeEmmmEs AL . 0 o0 A LI v e S R Internal Consistency Self-other Correlations
Australian Canadian
8DQIII Scales S8elf Other Self Other Australian Canadian
1) Mathematics .95 .95 .95 .95 77 .77
- LA ) 2 . . . . - .
§ - 388533:535=—w| o ; 2) Verbal 84 86 86 86 51 61
] 2
z 3) Academic .86 .88 .87 .89 .31 .44
g g,  Sacesgopegaad RN
_ & i I K 4) Problem Solving .79 .82 .80 .81 .52 .40
=. |. o e SN - 2 | =22 f._
g £ 258 8283558358383 | L £ 5) Physical Ability .96 .97 .96 .96 .78 .75
7 = | z
L i \‘3
= = - H e I 6) Appearance .B6 .89 .90 .90 .49 46
5 5 SBES SITTRYTTRTLOLT $NG3 | &
S -
E & | & 7) Same Sex Peers .86 .90 .85 .84 .45 .47
[ :
| I =
E r~ 4 =] mm::r-—l z
9 £ =2828 SERSs&8LAuB8eEERE g 1 = 8) Opposite Sex Peers .90 .90 .91 .90 .51 .59
€ = e
g o s
£ . £ 9) Parents +91 .83 .89 .89 .76 .66
1 & | ¢
w | - M — e ey 00 i~ 3#-—:9 =
> & g282R% | c8555==5383s"= &S £ 10) Religion .95 .95 94 .94 .79 .75
A g ! E |
'§ 5 E z |
e o B 11) Honesty .74 .81 .80 .82 44 A4 n
21X, | O ; ‘, ‘
- - R r-m“-ngm L
2 ‘E. ‘; BRE=SZRR 353853:_:53:,~,!E LR . 12) Emotional .91 .93 .89 .89 .62 .48
| e =
§ = - i [ — =
Slal¥ ! | & H 13) General 94 .93 94 .92 .41 .42 -
- ! 7
‘_g é 322336%‘1‘ 825223 88328352 8rr83223 | 3 Mean .88 .90 -89 .89 -57 -56
“ L | i 1
‘é‘. < ! : & NOTE: Intermal comnsistency refers to coefficient alpha estimates of reliability. S8elf-other
2 Z agreement in both studies is based on factor scores. All correlations in both studies are
5 ? oc o~ ~” e -_—r ;D nﬂ\ﬂoi‘_\li\f =
&..') % 2TB2IINNR| 8Z83rnES:z83=Z -== i statistically significant.
= > =
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Table 10.3

, 1987).
MTMM Matrix of Correlations Between Ratings By Two External Observers (from Marsh & Richards, 1 )

First BExternal Observer Second External Observer

_______________ - ————
-------- et T T ———

b h Acd Prb
Phy Apr Osx Ssx Prt Emt Rel Hst Vrb Mth Acd Prb Phy Apr Osx Ssx Prt Emt Rel Hst Vrb Mt

...... -

FPirst Observer

1 I
2 47 ---

3 34 65 ---

4 38 53 69 ~---

5 17 18 24 25 ---

6 41 29 35 49 45 ---~

7 04 13 14 12 21 17 ---

8 28 19 31 45 38 55 17 ---

9 26 34 42 41 33 33 11 49 ---

10 28 31 26 25 26 33 15 41 63 ---

11 21 29 30 25 32 28 21 36 64 78 ---

12 38 33 37 37 28 34 10 43 68 71 71 ---

Second Observer

13 49* 22 12 12 -05 13 -11 -05 01 04 02 11 ---

14 1% 27* 14 03 -05 -05 -06 -05 03 08 05 04 57 ---

15 15 28 35* 24 -02 -01 -07 02 16 06 0B OB 45 61 ---

16 13 18 22 28* 0% 17 -03 16 12 04 04 04 34 40 66 ---

17 -02 10 08 04 35* 22 13 05 08 09 08 03 17 18 22 31 ---

18 10 00 05 08 11 21*-03 17 03 05 05 02 31 25 36 45 32 =---

19 -11 -05 -01 07 20 08 41* 23 09 06 13 06 00 01 02 06 19 13 —;- 3

20 -05 -07 -01 09 20 15 08 26* 11 08 09 04 12 12 24 37 39 53 2‘ ;5 .

21 09 08 11 14 10 06 -02 16 25* 25 28 28 28 27 36 36 30 36 1s e

22 08 10 11 04 16 13 01 17 22 36* 35 27 27 32 27 28 28 37 O S
23 09 13 16 05 15 11 04 21 32 37 39* 30 24 34 34 31 31 34 14 SR e
24 16 06 09 06 02 04 05 10 19 23 21 26* 38 37 35 33 23 35 14

—---——--------------—'.'-------'_-'_----—--------‘___---——_------.-I' ----- " n " Tﬁl.
Note. For each external cobserver ratings were averaged across "should" and "would :ntingl)(l:;l
c " " 1d" ratings).
idities separately for "would" and "shou
10.4 for presentation of convergent val
" (presented without decimal points) greater than .12 are statistically significant (p <

lations
55, The 12 external observer rating scales in the order listed above are: Physical

.05, two-tailed). = s
Ability, Physical Appearance, Opposite Sex Relations, Same Sex Relations, Parent Relations, Emotiona

V Solving.
stlbility B.ligion/Spiritull Values, Eon.ltylr-lilhility, -:b.lr Math, Lc.dmcl Problem o g
L

* indicates convergent validity coefficients.
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Table 10.4

NTMM Matrix of Correlations Between Self-response Ratings and Combined Ratings By Bxternal Observers
[Adapted from Marsh & Richards, 1987]

S8elf-responses

1 ——

2 52 ---

3 31 42 ---

4 51 47 53 --.

5 24 26 15 38 ---

6 34 41 36 44 31 ---

7 =01 11 13 00 04 01 ---

8 17 16 08 18 27 25 14 ---

9 22 32 37 46 19 35 13 27 ---

10 14 23 01 08 12 08 -03 14 07 =---

11 20 40 22 29 22 26 14 29 53 57 --.
12 33 48 33 33 09 26 o8 16 48 40 50 ---

External Observer Responses

13 51* 27 11 21 10 18 -13 0o 02 06 0% 11 ---

14 24 30* 35 24 12 11 -03 09 16 08 15 15 50 ---

15 13 1% 44* 27 14 17 05 o7 12 02 15 06 36 64 ---

16 15 12 22 30* 18 .20 -02 09 08 01 12 -03 34 46 69 ---

17 09 08 06 12 42+ 07 17 21 08 10 19 03 09 14 18 25 ---

18 18 03 -05 14 08 .19* 00 17 05 08 11 -01 36 18 29 47 43 ---

19 =01 03 07 -01 08 09 60+ 21 07 03 12 01-07 01 03 08 25 13 ---

20 =05 01 -06 00 10 11 15 24* 07 10 19 -05 12 07 21 42 40 57 28 ~--

21 09 21 12 17 14 29 05 24 33%* 21 39 23 24 26 40 39 30 32 11 45 ---
22 12 15 01 10 15 19 00 17 23 42* 42 26 24 30 26 23 29 34 11 37 66
23 05 15 05 10 11 16 07 21 29 29 47* 22 20 29 32 25 33 30 18 37 70 82 .---
24 16 21 08 09 04 21 07 13 21 28 32 28* 38 30 34 31 21 31 12 34 72 71 71

Note. Self-response ratings are the mean of T1 and T2 responses. External cbserver ratings are the
mean of "should" and "would" ratings by both external observers. All correlations Presanted without

decimal points) greater than .12 are statistically significant (p < .05, two-tailed). See Table 5.1
for variable names.

* indicates convergent validity coefficients.

@ -- The reliability estimate for the mean of Timel and 2 self-rating scales is the test-retest
correlation corrected by the Spearman-Brown equation. Test-retest correlations were slightly smaller
than coefficient alphas at Time 1 and 2 (see Marsh, Richards & Barnes, 1986a, 1986b), due in part to
the intervention, sc that this may be a conservative estimate for present Purposes. The reliability
estimate for the total observer rating is the correlation between the two cbserver responses (i.e.,
the convergent validity diagonal of Table 10.3) corrected by the Spearman-Brown equation. This
estimate is appropriate for evaluating the convergent validities, but many of the correlations among
the cbserver rating scales "would" be greater than 1.0 if corrected by these Teliability estimates.
This is consistent with the earlier cbservation that there is substantial method/halo effect
associated with the responses by each cbserver,
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Table 10.5 )
Mean Responses For Self-ratings at Times 1 and 2 (T1, T2) to Multi-item and 8ingle-item

Scales and For External Observer "Would" (W1, W2) and "Should" (81, 82) Ratings at T2
[Adapted from Marsh & Richards, 1987]

Self-ratings on

Multi-item Scales Self- and Observer-ratings on Single-item Scales
a b a b
Mean Response t-ratic Mean Response t-ratios of Mean Differences
Tl T2 71 W1l+W2 S1+82 T1 T2 W1+W2 W1l+W2 W1+4W2 S1482 81+82 T1
ve. V. ve. ve. ve. ve. ve.

8l+s82 T1 T2 Tl T2 T2

Phy 5.87 6.11 4.88 6.46 6.71 6.10 6.49 4.73 -3.69 .27 -5.88 -1.98 4.56

Apr 5.21 5.68 11.80 6.20 6.48 5.48 6.00 5.32 -8.59 -2.04-11.09 -4.82 6.94

c
Osx 5.25 5.45 5.62 6.56 6.63 5.93 6.07 1.21 -6.28 -4.60 -6.47 -5.13 2.11

Ssx 5.73 5.89 4.16 7.02 7.01 6.47 6.64 -.13 -6.00 -3.91 -5.77 -3.80 2.17
Prt 5.79 6.07 7.18 7.02 7.13 6.54 6.93 2.64 -4.04 -.76 -5.12 -1.75 4.60

Emt 5.47 5.84 9.33 6.94 6.90 6.78 7.06 -.74 -1.53 -1.23 -1.02 1.54 2.94

c
Rel 4.31 4.53 5.43 4.63 4.60 4.18 4.44 -.39 -3.56 -1.58 -3.35 -1.38 2.77

Het 6.10 6.28 5.27 7.31 7.34 7.25 7.41 .44 -.79 .97 -1.02 .62 1.61

vrb 5.51 5.69% 4.70 6.75 6.80 6.36 6.72 .94 -4.05 -.46 -4.39 -.83 4.11

c
Mth 5.30 5.42 3.40 6.37 6.54 6.11 6.33 3.57 -2.41 -.43 -3.84 -1.98 2.59

=4
Acd 5.63 5.78 3.93 6.33 6.46 6.23 6.35 2.79 -1.04 -.06 -2.38 -1.26 1.53

Prb 5.28 5.50 5.67 6.55 6.60 6.14 6.33 .72 -4.25 -2.32 -4.39 -2.54 2.18

Estm 5.82 6.33 11.29

Tot 5.48 5.74 11.00 6.51 6.60 6.13 6.40 2.87 -7.14 -1.97 -7.77 -3.09 5.36

Note, Self-ratings were collected at both Times 1 and 2 (Tl1l, T2) for both multi-item and iingln—itlm

scales. External observer "would" ratings (W1+W2) and ""should"" ratings tsl+si). t:; nnn:i: Lot
ted for single-item scales at Time 2 only. e ra g

responses by two cbservers, were collec

in the order listed above are: Physical Ability, Physical Appearance, Oppcsite Sex nulution:i‘::T:t

Sex Relations, Parent Relations, Emotional Stability, Religion/Spiritual Values, Honmesty/re - Y,

Verbal, Math, Academic, Problem Solving, General Esteem (for multi-item scales only), and Total o

all 12 (or 13) scales.

a -- Multi-item scale ratings are on a 1 to 8 scale whereas single-item response scales are on a 1 to
9 scale.
b -- t-ratios (the mean difference divided by the standard error of the difference for correlated
variables) greater or equal to 1.97 are statistically significant (p < .05, two-tailed). . :
- Marsh, Richards and Barnes (1986a, 1986b) selected these scales a priori to be less relevan

_— r

program goals and used them as control scales. The pre-test/post-test change in these scales :n-
significantly less positive than for the other scales for both single-item and multi-item scales

(£(275) = 4.89 and 5.54, respectively).
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Table 11.1
Correlations Between Scores From the SDQ ITT and From Tennessee Self Concept Scales (Tscs; N=343)
[Adapted from Marsh & Richards, 1988b]
a
8DQ III Scores
______________________________________________________ -ia b

T8C8 Bcores Prt Ssx Osx Phy Apr Hst Spt Gen Emt Prb Acd Mth Vrb Tot rxx

TSCS TotalSl 52 37 40 56 47 o5 69 57 24 37 16 40 71 93

External Scales

Family 68* 33 16 19 32 139 01 48 39 14 28 10 24 48 84

8ocial 33 61* 59* 32 40 31 07 55 48 25 25 01 35 59 81

Physical 33 43 28 53* 71% 29 10 60 44 30 29 14 27 63 81

Moral 25 23 10 19 30 53% g3+ 41 36 28 30 17 33 45 69

Perscnmal 38 47 34 33 50 38 01 71* 60* 39 36 21 39 67 82

Internal Scales

Identity 51 52 42 41 52 44 35 65 48 30 36 12 37 72 86

Batisfaction 42 41 25 26 51 133 =17 59 48 29 26 16 28 51 87

Behavior 43 48 33 39 45 &51 14 60 56 31 38 13 41 67 B2 |
Ext/Int scales I
Fam/Id 65* 36 21 27 31 33 08 45 28 11 25 08 21 48 75

Fam/Sat 54* 19 05 08 24 28 -08 37 34 12 15 o8 16 32 74

Fam/Beh 52* 29 17 16 25 37 06 37 35 13 30 10 25 44 48

Boc/1d 25 53* 53* 34 37 24 10 45 36 24 24 05 30 53 65

Boc/Sat 32 48* 41* 22 29 22 =14 46 37 14 15 o0 24 39 63

8oc/Beh 21 45* 49* 23 30 29 23 44 43 23 23 -03 31 52 69

Phy/Id 30 32 22 39* 51 27 19 44 28 21 23 10 20 49 58

Phy/sat 19 31 25 34* 69* 18 04 51 36 26 21 12 21 48 68

Phy/Beh 34 43 23 60* 53* 28 Q5 51 45 24 27 13 27 57 58

Mor/ld 25 23 24 21 32 45+ 51* 44 27 29 31 o8 34 55 51

Mor/sat 11 16 04 09 16 23%-3gw 23 23 22 15 18 16 17 60

Mor /Beh 21 14 -02 12 20 50* pg* 25 29 14 24 10 26 32 53

Per/1d 33 45 36 30 42 136 10 60* 58* 29 32 14 36 61 67

Per/sat 32 39 24 24 49 25 -p9 61* 46% 32 27 21 27 51 69

Per/Beh 26 33 29 28 29 35 05 G54+ 46* 37 32 18 36 54 64

[~}

Physical FPactors

Fit/bealthy body 25 29 14 66+ 55 16 08 43 30 22 20 09 18 48

Neat appearance 32 30 26 25 41 20 15 36 15 14 14 o8 14 39

Attractiveness 20 36 29 36 76* 17 05 55 35 29 22 14 20 52

S8ickness 27 35 16 41 44 33 06 48 47 26 31 14 32 53

d

Moral Factors

Bonesty 31 28 16 23 30 54+ 00 44 36 28 30 17 33 47

Bipolar Religion 06 -07 0% =06 01 08 76* 00 -07 -06 02 -10 02 15

Religion 13 14 08 13 24 25 24+ 31 23 21 21 07 22 34

° |

rxx 90 90 92 92 @8 77 $6 S0 90 84 53 8¢ 94 96 |

Hote, All correlations, Presented without decimal points, greater than .12 are statistically
significant (p < .05, two-tailed).

a -- The 13 S8DQIII scores are: Parent Relations, Same Sex Relations, Opposite Sex Relations, Physical
Abilities, Physical Appearance, Honesty/trustworthiness, Spiritual Values/Religion, General Esteaem,
Emotional Stability, Problem 8olving, Academic, Math, and Verbal.

b -- Coefficient alpha estimates of reliability for all Tscs scale scores.

¢ -- Bmpirically derived factors scores from factor analyses of the 18 TSCS Physical items and of the
18 TSCS Moral items.

d -- Coefficient alpha estimates of reliability for SDQIII scale #cores.

¥ Correlations between TSCS and SDQIII scales hypothesized to be matching (i.e., convergent
validities).
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Table 11.2
Correlations Between External Observer Ratings and Self-response Ratings to the SDQIII and Tennessee Self
Scales (T3C8; N=280) [Adapted from Marsh & Richards, 19588b]

Scores Prt Ssx Osx Phy Apr Hst Spt Emt Prb Acd Mth Vrb Tot
TSCS Total 18 20 16 20 21 08 07 11 19 17 16 26 28
TSCS External Scales

Family 24* 18 09 14 09 05 04 06 12 11 15 21 21
Social 15 26% 29* 13 24 03 07 06 10 12 05 25 25
Physical 10 15 08 31* 22* 03 07 07 21 14 15 13 24
Moral 07 04 02 01 08 16* 05* 08 15 18 16 22 17
Parsonal 12 19 16 18 22 11 05 18* 22 16 15 25 a8
TSCS Internal Scales

Identity 23 20 20 17 24 08 19 11 17 15 14 22 31
Satisfaction 12 22 14 18 19 08 -09 12 21 14 16 25 23
Behavior 13 13 10 17 14 09 13 07 12 16 16 26 28
T3CS BExt/Int scales

Fam/Id 31* 19 14 16 16 09 09 12 09 15 17 17 26
Fam/Sat 17* 10 02 11 04 03 -04 02 13 05 10 20 13
Fam/Beh 10* 16 08 05 05 01 09 00 ©03 05 09 13 13
Soc/I1d4 10 21+ 31* 14 26 -04 06 06 10 09 07 18 22
Soc/Sat 11 25+% 23% 14 20 06 -09 07 10 12 04 21 19
Soc/Beh 15 17+* 18* 03 11 05 21 00 05 09 00 22 19
Phy/Id 08 08 03 17+* 14* 02 14 02 15 09 11 09 17
Phy/Sat 06 15 11 26* 21* 04 02 09 20 14 10 20 13
Phy/Beh 05 06 10 21+ 19* 06 09 13 17 16 11 10 19
Mor/Id 13 01 06 03 13 O09* 29* 03 11 09 06 11 18
Mor/Sat -02 09 02 00 07 O06*-17* 08 14 07 13 15 07
Mor /Beh 05 00 -02 -01 -01 21* 05* 05 07 21 14 1% 13
Per/Id 15 20 18 09 18 14 11 15* 17 10 07 22 25
Per/Sat 09 24 15 14 19 09 -05 16* 21 15 15 22 24
Per/Beh 06 06 10 21 19 06 09 13* 17 16 16 18 23

a

TSCS Physical Factors
Fit/healthy body 05 02 00 32% 13 -11 -02 03 15 06 08 05 11
Neat appearance 15 15 08 14 20 01 14 09 21 14 15 16 24

Attractiveness 05 17 13 27 26* 04 03 06 22 15 16 14 24
Sickness 09 05 -01 19 04 09 05 06 08 09 08 08 13
a
TSCS Moral Factors
Honesty 08 06 07 07 15 o08* 00 07 11 12 14 19 15
Bipolar Religion 09 -08 -01 -09 -05 06 40*-07 -05 -01 -05 -05 D04
Religion 09 01 -01 -01 06 07 19* 05 17 12 07 14 14
SDQIII Scales
Parents 37+ 16 15 16 13 10 09 10 07 11 15 13 25
Same ZJex Peers 15 26* 26 21 21 06 -01 14 08 11 10 15 24
Opp Sex Peer 08 24 45* 12 32 -03 05 -01 07 04 -01 10 20
Phys Ability 11 11 13 49* 18 -08 -03 15 11 02 08 05 20
Phys Appear 07 16 21 30 32* 01 04 06 25 16 16 18 28
Honesty/Trust 22 07 03 -04 04 26* 14 18 07 22 15 21 21

Spiritual/Relig 14 -01 02 -12 -05 14 57*-01 04 06 -01 01 15
Emotional Stabil 05 19 16 15 12 11 08 17* 21 13 17 28 26
Prcblem Solving 00 00 09 08 15 -01 01 07 28* 21 24 21 19

Academic 22 11 13 07 17 21 09 12 30 44* 41 37 38
Math 11 o4 03 10 15 13 01 13 28 27 42* 23 27
Verbal 08 04 14 02 17 11 07 07 22 26 21 31+ 25
General Esteem 13 23 24 24 30 07 14 13 237 20 23 25 35
Total Score 24 21 28 24 30 15 21 18 32 31 32 34 45
b

External Rater Agreement

rli2 35 23 39 46 23 06 33 15 24 35 33 28 28
rxx §2 38 56 63 37 11 50 27 39 52 50 43 44

Hote, All correlations, presented without decimal points, greater than .12 are statistically significant (
two-tailed). See Table 11.2 for names of SDQIII scales.

a -- These factors were derived from factor analyses of items designed to measure the same TSCS external s
b -- rl2 is the correlation between two different external observers whereas rxx is the coefficient alpha
the total of the two ratings.
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Table 11.3

MNTMM Matrix Relating Responses Prom Thre

@ Different Self
Byrne & Shavelson, 1988]

-concept Instruments [Adapted from Marsh

1 2 3 4 5 6 7 8 9 10 11 12 13
1 8pQ Gsc  (94)
2 8DpQ asc 19 (%0)
3 8pQ vsc 22 37 (80)
4 B8DQ Msc 12 36 -05 (93)
5 API GSC <62> 20 138 16 (86)
6 API Asc 55 <59> 37 31 62 (85)
7 API vac 06 41 <68>-05 09 42 (89)
8 API Msc 10 41 02 <86> 16 3¢

08 (95)

9 8BS G3C <79> 24 26 19 <62> 59 12 19 (87)
10 sca asc 17 <65> 32 44 17 <54> 33 47 23 (87)
11 sca vsc 04 43 <54>-01 06 33 <655 03 11 49 (%0)

12 gsc msc 07 34 -04 <82> 13 31 -04 <80> 12 50 03 (54)

without decimal points, greater than .07
(p < .05). Convergent validities, corre

different instruments,

are statistically significant
lations between the same facet of self-concept inferred from
ey nppfa: within arrow heads (i.@. "¢ >m )y, Coefficient alpha estimates of
Parentheses. SDQ = Self Description Que
stionnaire III; AP

Perceptions I , S

bventory; SES = Self-esteem Scale; SCA = Self-concept of Ability Scale; gsc = Gen 1

era

Snlf—concopt: ASC = Acadmic s - = ath e =conc V8C = Y -
elf concept; MscC Mat
Self ept; 8 .rbll self concept; Sex
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Appendix E4 64 77 77 70 87 59 gy 7379 61 63 13 77 35
Cumulative Percentage Distribution For Total Normative Group (N=2436) :: :2 :: 73 9% 63 8 177 82 65 64 15 80 27
____________________________________________________________________________ 77 92 67 91 80 85 69 g6 18 84 29
Self-concept scale :: :: :: :o 93 71 92 83 87 73 61 20 s 31
T e S RO 3 94 75 94 87 g9 77 ¢ 23 88 34
Score MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HNST EMOT GENR :: :: :: 8 96 79 95 89 92 81 70 26 9oy 36
8 00 00 00 00 00 00 00 00 00 00 89 87 83 96 92 94 85 72 30 o3 38
9 00 00 00 00 00 00 00 00 00 00 &% 3 %4 92 97 86 9 sS4 96 as 93 3y 95 41
10 00 00 00 ©00 ©00 00 OO0 00 00 oo 13 9¢ 95 94 98 89 g9g 95 97 90 74 38 96 44
11 01 00 00 00 00 00 00 00 00 00 = ° 9 95 98 91 99 96 g7 g3 9 a4 96 47
12 01 00 00 00 00 00 00 00 00 00 00 00 00 s % 97 %6 99 93 99.297 95 95 78 45 50
13 01 00 ©00 00 00 00 00 00 00 00 00 00 00 75 97 98 97 99.0 94 99.598 95 g5 99 50 98 54
14 01 00 00 00 00 00 00 00 00 O01 00 00 00 s 57 99 98 99.2 96 99.7 98 99 gy 81 55 98 &7
15 02 00 00 00 ©00 00 ©00 00 ©00 01 00 00 00 7 98 99.0 99 99.4 97 99.8 99 99.3 98 82 60 99 61
16 02 00 00 00 00 00 00 00 00 02 00 00 00 I8 99.0.99.4 99 99.6 98 99.9 99.2 99.5 99 84 64 99.2 65
17 02 00 00 00 00 00 ©00 00 00 03 00 00 00 " 99.4 99.6 99.4 99.8 99 99.9 95.5 99.5 99.3 85 63 g9.9 69
o 63 o% BO A9 60 O 66 65 G§ 98 66 0o o 80 99.8 99.8 99.8 99.9 99.6 99.9 99.5 99.9 99.5 ge 72 99.9 72
19 03 00 01 00 01 01 00 01 00 04 00 00 00 s 87 77 76
20 04 00 01 00 01 ©01 00 O0L 00 05 00 01 00 82 88 g1 80
21 04 00 01 00 01 01 00 ©01L 01 06 00 01 00 83 89 84 83
22 65 00 01 00 0L 01 00 ©0L 0L 06 00 01 00 4 91 87 86
23 06 00 01 00 0L 02 00 02 0L 07 00 01 00 85 92 90 88
24 06 01 01 00 0L 02 00 02 01 08 00 01 00 ae 93 93 91
25 07 01 01 00 01 02 00 02 01 09 00 02 00 &7 s¢ 94 92
26 8 01 02 00 02 03 01 03 01 10 00 02 00 :: 95 95 94
27 09 01 02 00 02 03 01 04 O01 11 00 02 01 96 96 95
28 10 01 02 01 02 04 01 04 0L 12 00 03 01 50 97 97 96
29 11 02 03 01 02 04 01 05 02 13 00 03 O1 1 ' 97 98 97
30 12 02 03 01 03 05 01 06 02 15 00 03 01 34 98 99 98
31 13 02 03 02 03 05 01 07 02 16 00 04 01 22 %8 99.4 98
32 14 02 03 02 03 06 02 07 02 17 00 04 O1 94 99  99.6 99
33 15 03 04 03 04 07 02 08 03 18 00 05 o1 :: 99.2 99.8 99.2
34 16 03 04 03 05 07 02 09 03 20 00 05 o1 99.7 99.9 99.8
35 17 03 05 04 05 08 03 11 04 22 00 06 01
36 18 04 06 05 05 09 03 12 04 24 00 07 02
37 19 05 07 05 06 10 03 13 05 25 00 08 02 Score MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG ENST EMOT GENR TOTAL
- 3 06 07 06 O 11 o6 14 o8 27 66 08 0% Mean  51.2 5.55 56.8 52.8 59.1 52.1 57.6 52.9 59.3 54.8 74.3 54.8 71.3 753.3
5 B 6 N8 o 07 MY Uk AE G BE B8 g B8 Median 5.30 5.60 58.0 53.0 62.0 53.0 58.0 55.0 €1.0 56.0 75.0 56.0 74.0 755.0
e 5 0% Wp 0% 58 3§ 85 05 & §5 B8 4% & sp 155 20.6.11.7 09.7 25.293.2 9.9 12,0 11.9 51,3 8.9 11.6 13.3 ss:s
41 25 09 10 11 08 15 06 19 08 31 00 12 03 Skew  -.49 -.38 -.72 -.06 -.86 -.50 -.57 -.52 .93 =04 =.37 <.5¢ -.90 -.18
42 26 10 11 13 10 17 06 20 09 32 00 13 04 BITE  “odh 410 B3 ~2f 61 W9 LB <30 .BEi.gp .03 .19 .81 .15
43 28 12 12 16 11 19 07 22 10 34 00 15 04 Riex B8 D B B 0 7 S5 89 05 .94 g% 55 .98
4" 30 13 13 18 12 21 09 24 11 35 00 16 04
45 32 15 15 21 13 23 10 26 12 36 00 18 05 Corr's With:
46 34 18 17 25 14 26 12 28 13 37 00 21 06 Tanx 04 .31 .13 .12 .03 .23 -.12 .00 -.03 -.05 .09 .05 .06 .08
a7 3 21 18 28 16 28 14 30 14 38 00 24 06 fox  -«16-.01 .00 -.23 -.21 -.33 .03 .16 -.03 .17 .03 Ak i1k ok
48 38 23 20 31 17 32 16 33 15 40 01 27 07
49 40 26 23 35 19 35 18 35 17 41 01 29 07
50 42 29 26 39 21 38 20 37 18 43 01 32 08
51 45 32 28 43 23 41 23 40 20 44 01 35 09
52 47 36 31 47 25 45 26 42 22 45 01 38 10
53 49 39 34 51 27 49 29 45 24 46 01 41 10
54 51 43 37 55 30 53 33 48 27 48 02 44 11
55 54 46 40 59 32 57 36 51 290 49 02 47 12
56 56 50 43 62 34 61 40 54 32 51 03 50 13
57 58 54 46 66 37 65 44 57 35 52 04 53 14
58 61 58 49 69 40 69 48 61 38 54 05 57 16
59 64 61 52 73 42 72 52 64 42 55 06 61 17
60 67 64 55 76 46 76 56 67 45 57 07 64 18
61 70 67 60 80 49 80 61 70 49 58 08 67 20
62 72 71 63 82 52 83 65 73 53 60 09 71 21
63 75 74 67 85 55 85 70 76 56 61 11 T4 23
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Appendix IA o4 77 77 70 87 59 87 73 79 61 63 13 77 25
cumulative Percentage Distribution For Total Normative Group (N=2436) 65 80 80 73 90 63 89 77 82 €5 64 15 80 27
---------------------------------------------------------------------------- 66 82 83 77 92 67 91 BO 85 69 66 18 84 29

B 67 85 86 80 93 71 92 83 87 73 67 20 86 31
RAW  —--=mmmmmmmmmmmmmmmmmmmemmem e s mmmmomSs—SSSSlSSooSSSSSoSSTESSToTETET & 87 88 83 94 75 94 87 89 77 €9 23 88 34
Score MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HNST EMOT GENR e 89 90 8 96 79 95 89 92 81 70 26 91 36
8 00 00 00 00 00 00 00 00 00 00 70 1 92 89 97 83 96 92 94 85 72 30 93 38
9 00 00 00 00 00 00 00 00 00 00 s 93 94 92 97 86 97 94 96 88 73 34 95 41
10 00 00 00 ©O 00 00 00 00 00 00 14 94 95 94 98 B89 98 95 97 90 74 38 96 44
11 01 00 ©00 00 00 ©00 00 00 00 00 73 95 96 95 98 91 99 96 97 93 76 41 96 47
12 01 00 00 00 00 OO0 00 OO0 00 00 00 00 00 n 96 97 96 99 93 99.297 98 95 78 46 97 50
13 o1 00 00 00 00 00 00 00 00 00 00 00 00 75 87 98 97 99.094 99.598 98 96 79 50 98 54
14 61 00 00 00 ©00 00 00 ©00 00 01 00 00 00 74 97 99 98 99.2 96 99.798 99 97 81 55 98 57
15 02 00 00 00 00 00 00 00 ©00 ©01 00 00 00 = 98  99.0 99 99.4 97 99.8 99 99.298 82 60 99 61
16 02 00 00 00 00 ©00 ©00 ©00 ©00 02 00 00 00 8 99.0 99.4 99  99.6 98  99.9 99.2 99.5 99 84 64 99.2 65
17 02 00 00 00 00 00 00 00 00 03 00 00 00 i 99.4 99.6 99.4 99.8 99  99.9 99.5 99.8 99.3 85 68 9.7 69
18 02 00 00 00 00 01 00 01 00 03 00 00 00 it 99.8 99.8 99.8 99.9 99.6 95.9 99.8 99.9 99.8 86 72  99.9 72
19 03 00 01 00 01 01 00 01 00 04 00 00 00 " 87 77 ‘ e
20 04 00 ©01 00 01 01 ©00 ©01 00 05 00 01 00 - 88 i o
21 04 00 01 00 01 01 00 01 01 06 00 01 00 83 " 83
232 05 ©00 ©01 00 ©01 01 00 ©01 01 06 00 01 00 84 o1 87 o
23 06 00 ©01 00 01 02 00 02 01 07 00 01 00 v o2 %0 di
24 06 01 ©01 00 01 02 00 02 ©01 08 00 01 00 % 93 93 43
25 07 01 01 00 01 02 00 02 01 09 00 02 00 8 94 94 s
26 08 ©01 ©02 00 02 03 01 03 ©01 10 00 02 00 68 95 95 o
27 06 o©01 02 00 02 03 01 ©04 01 11 00 03 01 :: 9% 96 -
28 10 01 02 01 02 04 o©01 04 01 12 00 03 01 97 97 oy
29 41 02 03 01 02 04 01 05 02 13 00 03 O1 i &1 o "
30 12 02 03 01 ©03 05 01 06 02 15 00 03 01 i ‘ 98 99 9:
31 43 02 03 02 03 05 01 ©07 02 16 00 04 O1 :: S8 99.d 55
32 3¢ 02 03 02 03 06 02 07 02 17 00 04 02 o5 89  $9.6 o
33 45 03 04 03 04 07 02 08 03 19 o0 05 01 o 99.2 99.8 5
34 46 03 04 ©03 05 07 ©02 09 03 20 00 05 Ol 99.7 99.9 9.8
35 47 03 05 04 05 08 03 11 04 22 00 06 O1
36 48 04 ©06 OS5 05 09 03 12 04 24 00 07 02
37 19 05 07 05 06 10 03 13 05 25 00 08 02 SBcore MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HNST EMOT GENR TO :
38 20 06 07 06 07 11 04 14 06 27 00 09 02 Mean 51.2 5.55 56.8 52.8 59.1 52.1 57.6 52.9 59.3 54.8 74.3 54.8 71.3 iy
a9 22 07 08 08 07 12 04 15 06 28 00 10 03 Median 5.30 5.60 58.0 53.0 62.0 53.0 58.0 55.0 61.0 56.0 75‘0 ss.o 7¢.o s
40 24 08 09 09 08 13 05 17 07 29 00 11 03 " 15.5 10.6 11.7 09.7 12.2 11.2 9.9 12.8 11.3 21.3 8.8 11.6 13.3 ol
a1 25 09 10 11 08 15 06 1% 08 31 00 12 03 BEH il 38 T .06 <86 =88 =BT i8R '=:B2 <i0& <37 = 54 =80 Y
42 26 10 11 13 10 17 06 20 09 32 00 13 04 Kurt  -.44 .10 .53 -.11 .61 .49 .56 -.20 .85-1.02 :03 19 .31 -‘i:
43 28 12 12 16 11 19 07 22 10 34 00 15 04 Rax .94 .86 .92 .84 .94 .90 .87 .92 .B9 .95 .74 :ag :93 '95
4 30 13 13 18 12 21 09 24 11 35 00 16 04
45 32 15 15 21 13 23 10 26 12 36 00 18 05 Cores Withs |
46 3¢ 18 17 25 14 26 12 28 13 37 00 21 06 Yaar .04 .11 .13 .12 .03 .23 -.12 .00 -.03 -.05 .09 .05 .06 .08 '
47 36 321 18 28 16 28 14 30 14 38 00 24 06 Sex -.16 -.01 .00 -.23 -.21 -.33 .03 .16 -.03 .17 .03 -:14 -.14 _.13
48 38 23 20 31 17 32 16 33 15 40 01 27 07
49 40 26 23 35 19 35 18 35 17 41 01 29 07
50 42 29 26 39 21 38 20 37 18 43 01 32 08
51 45 32 28 43 23 41 23 40 20 44 01 35 09
52 47 36 31 47 25 45 26 42 22 45 01 38 10
53 49 39 34 51 27 49 29 45 24 46 01 41 10
54 51 43 37 55 30 53 33 48 27 48 02 44 11
55 54 46 40 59 32 57 36 51 29 49 02 47 12
56 56 50 43 62 34 61 40 54 32 51 03 50 13
57 58 54 46 66 37 65 44 57 35 52 04 53 14
58 61 58 49 69 40 69 48 61 38 54 05 57 16
59 64 61 52 73 42 72 52 64 42 55 06 61 17
60 67 64 55 76 46 76 56 67 45 57 07 64 18
61 70 67 60 80 49 80 61 70 49 58 08 67 20
62 72 71 63 82 52 83 65 73 53 60 09 71 21
63 75 74 €7 85 55 85 70 76 56 61 11 T4 23

|
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Appendix IB o 78 81 73 87 47 85 70 79 57 69 15 72 18

64 80 83 75 90 51 88 74 82 62 71 18 75 20
cumulative Percentage Distribution For Men Less Than 21 Years Old (N=611) - 82 85 79 93 57 90 78 84 66 72 21 79 23
---------------------------------------------------------------------------- . 85 87 82 94 62 91 81 86 69 73 23 82 25
Self-concept scale 5 87 89 85 95 66 93 84 88 73 74 26 84 27
RAW  -—---emessesmcmmescesmsmesmmesssesSssssseessoesssssssosSSSsSsssssosooSS . 89 91 88 95 71 94 87 S0 77 75 29 87 30
Score MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HNST EMOT GENR :: :; :: S0 9 75 95 89 92 82 77 33 91 33
8 0 00 00 00 00 00 00 00 00 00 93 97 80 96 91 93 85 78 37 93 35
9 00 00 00 00 00 00 00 00 00 00 AL S¢ 95 95 97 86 97 94 94 89 79 41 95 38
10 00 00 00 00 00 00 00 00 00 00 34 94 96 96 97 89 98 95 96 91 80 45 96 42
11 00 00 00 00 00 00 ©00 00 00 00 o 85 97 97 98 91 98 96 97 93 BL 49 S7 46
12 00 00 00 00 ©00 00 00 00 00 00 00 00 00 74 96 97 98 98 93 99 97 97 94 82 53 98 49
13 00 00 00 00 00 00 00 00 00 01 00 00 00 5 96 98 99 99 94 99.497 98 96 83 57 99 53
14 00 00 01 00 ©00 00 00 00 OO0 02 00 00 00 i 97 99 99.099 95 99.6 98 98 97 84 61 99.0 57
15 0 00 01 00 00 00 00 00 00 03 00 00 00 7 97 99.199.4 99 97 99.798 99 98 85 66 99.4 61
16 01 00 01 ©00 00 00 00 00 00 04 00 00 00 78 98  99.2 99.4 99.0 98 99.9 99 99.3 99 86 70 99.6 65
17 01 00 01 00 ©00 ©00 00 00 00 05 00 00 00 19 99.2 99.6 99.6 99.1 98 99.9 99 99.4 $9.1 87 74 99.7 €9
18 01 00 01 00 00 00 00 00 00 05 00 00 00 80 99.7 99.9 99.8 99.7 99.2 99.9 99.5 99.8 99.6 88 79 99.9 72
19 02 00 01 00 00 00 00 00 00 06 00 01 00 81 89 82 -
20 02 00 0L 00 00 00 00 OO 00 08 00 00 00 82 90 86 -
21 03 00 0L ©00 00 00 00 00 00 09 00 00 00 9 %0 89 o5
22 03 00 01 00 00 00 00 01 00 10 00 00 00 i 91 91 46
23 04 ©00 02 00 00 00 ©00 01 00 10 00 00 00 5 91 93 o6
24 05 ©00 02 00 00 01 00 01 00 11 00 01 00 :: 92 94 o1
2s 05 00 02 00 00 01 00 01 00 13 00 01 00 92 95 43
26 o5 ©01 02 00 ©00 01 00 02 01 14 00 01 01 88 93 96 9%
27 06 ©01 03 00 ©00 01 00 02 01 15 00 01 01 89 94 97 e
28 07 o1 03 00 00 ©01L 00 03 01 16 00 01 01 90 : 95 98 &%
29 08 01 04 00 ©00 01 01 03 01 17 00 01 01 i 96 99 o
30 09 02 05 00 01 01 01 04 ©01 13 00 01 01 - 97  99.0 97
31 40 02 ©05 00 02 01 01 06 01 21 00 01 01 73 97  99.5 97
32 12 02 05 ©00 02 02 01 07 01 22 00 02 01 24 98  99.6 98 |
33 43 02 06 00 02 02 01 08 01 24 00 02 01 93 98 99.9 98.
34 15 02 07 00 02 02 01 09 02 26 00 03 01 28 99.2 99.9 —
35 46 03 08 01 02 03 02 10 03 28 00 03 01
36 17 o4 08 0L 02 04 02 11 04 30 00 04 02 Score MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HNST EMOT GENR TOTAL
37 17 05 10 01 02 04 02 13 05 32 00 04 02
18 18 06 11 01 02 05 02 14 05 34 00 05 02 Mean 51.6 54.3 54.7 53.6 61.9 54.2 58.3 52.7 59.5 51.1 72.7 55.9 72.4 752.8
39 20 07 12 03 02 06 03 15 05 35 00 06 03 '
40 22 08 13 05 02 06 03 17 06 36 00 07 03 Median 54.0 55.0 57.0 54.0 64.0 55.0 59.0 54.0 61.0 49.0 73.0 57.0 74.0 755.0
4 24 10 13 06 03 07 03 18 07 38 00 08 03 ) '
a3 25 11 14 06 03 08 04 20 07 3% 00 10 03 = 14.6 10.3 12.3 8.4 9.7 6.1 9.0 12.3 10.8 22.2 9.0 10.5 12.4 82.0
43 26 13 15 11 04 10 04 22 08 41 00 12 04
4 28 16 17 13 05 11 05 23 09 43 00 13 04 Skew  -.45 -.15 -.81 .28 -.75 -.38 -.37 -.32 -.79 .22 -.25 -.45 -1.0 -.14
as 30 18 19 16 05 14 ©07 25 10 45 00 15 04 '
46 33 21 21 19 06 16 08 28 11 46 00 17 04 Kurt -.30 -.03 .62 .19 .71 .70 .66 -.35 .69 -.89 -.16 .06 1.7 .09
a7 33 24 22 22 08 19 09 31 13 47 01 20 04
a8 35 27 24 26 09 23 12 34 14 48 01 22 05
4 37 30 27 30 11 26 14 36 16 49 01 25 05
50 19 33 31 34 13 30 16 38 18 51 01 28 05
51 42 37 34 39 14 34 19 42 20 52 01 31 05
52 45 41 37 44 16 39 22 45 23 54 01 35 06
53 48 45 40 48 18 44 25 47 25 55 01 37 06
54 §1 48 42 52 20 48 29 50 28 56 02 39 07
55 s4 52 46 56 23 52 34 54 30 67 03 43 08
56 <7 56 48 61 26 55 39 57 33 58 04 46 09
57 59 59 51 65 29 59 43 60 36 60 05 51 10
58 €3 63 54 70 31 65 48 63 39 61 06 56 11
59 66 €8 57 75 34 69 52 67 42 63 08 59 13
60 70 71 62 79 37 74 56 70 45 65 09 63 13
61 73 74 66 83 40 79 60 73 49 66 11 66 14
62 27 77 70 85 43 82 65 76 52 68 13 69 16

il |
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Appendix IC

:3 68 70 62 78 54 78 91 99 s 63 10 71 19
Cumulative Percentage Distribution For Men Greater Than 21 Years 0ld (N=878) 5; ;: :; :: 81 58 81 75 g2 61 64 12 74 20
---------------------------------------------------------------------------- 66 85 62 84 78 84 65 65 14 78 21
Self-concept scale o :: :; :: :: 67 86 82 87 70 66 17 g2 23
AW — - e iee mcemcmemcmmmccccmeee- &8 L e o 70 89 85 89 74 68 19 g5 36
Score MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HNST EMOT GENR o 8 A 4 s 74 91 88 91 78 69 22 87 28
8 00 00 00 00 00 00 00 00 00 00 75 ¥ & s 78 93 92 93 82 71 24 g0 31
9 00 00 00 00 00 00 00 00 00 00 71 0 93 91 9: 5 s iK1 oa w3
10 00 00 00 00 00 00 00 00 00 00 72 93 95 93 g7 v oo B W oa s
11 00 00 00 00 00 00 00 00 00 00 73 $i W s 87 97 97 97 91 75 36 94 38
12 00 00 00 00 00 00 00 00 00 00 00 00 00 74 95 97 95 gg S oo L ME R B o o
13 00 00 00 00 00 00 ©00 00 OO 00 00 00 00 75 96 98 96 98 i e op %8 %6 78 43 96 s
14 00 00 00 00 00 00 00 00 00 O1 00 00 00 - % ws & & 54 99.199 99 97 79 47 g6 49
15 00 00 00 00 00 ©00 00 ©00 00 02 00 00 00 5 o5 W i 36 95 99.3 99 99.198 80 52 97 &3
16 00 00 00 00 00 00 00 ©00 00 02 00 00 00 78 9.0 99-5 98 99': e L LI I
17 00 00 00 ©00 00 ©00 00 00 ©00 03 00 00 00 79 99.3 99‘? 99 99' o s lEnbamanm B B
18 00 00 00 00 00 00 00 00 00 O04& 00 00 00 80 99.7 99'9 99.6 99.: e sl L T
19 01 00 00 00 00 00 00 ©01I 00 04 00 0L 00 2 s : ’ 9 99.5 99.9 99.9 99.8 99.9 86 69 9.7 &9
20 01 00 00 00 00 00 00 01 00 05 00 00 00 & 87 73 72
21 02 00 00 00 00 00 00 Ol 00 06 00 01 00 - 88 78 77
22 02 00 00 ©00 00 00 00 ©01 00 07 00 01 00 _ e 89 82 81
23 02 00 00 ©00 00 00 00 02 00 O8 00 01 00 e 90 85 85
24 03 00 00 00 01 0L 00 02 060 09 00 01 00 5e 91 g8 87
25 03 01 00 00 01 01 ©01 03 01 10 00 01 00 o7 92 91 89
26 04 01 01 00 01 O01 01 04 01 11 00 02 00 58 93 93 o1
27 05 01 01 00 01 01 01 05 01 12 00 02 00 " 95 g5 92
28 06 01 01 00 01 02 01 ©05 01 13 00 02 00 &b : 96 96 94
29 07 01 01 00 01 02 01 ©06 01 16 00 02 00 - 97 97 95
30 08 01 01 00 01 02 02 07 01 18 00 03 00 =2 98 98 96
31 08 02 01 00 02 03 02 08 01 19 00 03 00 os 99 99 97
32 09 02 02 00 02 03 02 09 02 21 00 03 00 04 99  99.1 98
33 10 02 02 01 02 03 02 10 02 22 00 04 00 o 99  99.6 98
34 11 02 02 01 02 04 03 11 02 24 00 04 00 o 99.3 99.9 99.13
35 12 03 03 01 02 04 03 12 03 26 00 04 01 99.8 99.9 99.8
36 13 03 03 02 03 04 ©04 13 03 28 00 05 01
37 13 04 04 02 03 04 04 15 04 29 00 06 01 Score MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HNST EMOT GENR TOTAL
38 14 04 ©05 03 03 05 05 16 05 31 00 07 o1
39 15 05 06 04 04 06 06 17 05 32 00 08 01 Mean  54.2 56.5 58.2 55.1 60.4 55.4 56.6 52.0 59.6 53.2 74.9 56.0 73.0 765.1
40 17 06 07 05 05 07 07 18 06 34 00 09 01
a“ 18 07 o e 0s o8 08 20 o 36 00 10 - Median 56.0 57.0 60.0 55.¢0 62.0 56.0 58.0 54.0 61.0 52.0 76.0 57.0 75.0 767.5
42 20 08 10 08 06 10 09 22 09 38 00 11 02
o 2 Wy WF W o 4% §5 5% 66 35 b5 #F U6y sD 14.2 10.3 11.0 9.4 10.9 10.0 10.2 12.9 10.7 21.9 8.8 11.4 12.4 g6.8
44 23 10 12 12 08 12 12 26 11 40 00 14 03
a5 25 12 13 15 09 14 13 28 11 42 00 15 04 R Sl o RSBl =00 S BLS N B kBl cu s o8l .32
46 27 15 15 18 10 15 15 30 12 43 00 18 04 '
47 29 18 16 21 12 17 17 32 13 43 00 21 04 Kurt  -.36 .07 -.07 -.43 .82 .s¢ .32 --34 .67 -1.1 -.07 .37 .70 .33
a8 31 21 17 25 13 19 18 35 15 44 00 23 05
49 33 24 20 27 15 22 21 37 16 46 00 25 06
50 35 26 23 31 16 24 24 39 17 47 00 28 06
51 37 29 25 35 18 26 28 42 18 48 01 31 07
52 40 33 28 38 20 30 31 44 20 50 01 34 07
53 42 36 30 42 23 35 34 47 22 51 01 37 08
54 45 40 33 46 25 41 37 49 25 52 02 40 09
55 47 44 36 49 27 46 40 53 27 53 02 43 10
56 49 47 38 53 30 50 44 56 30 55 02 46 11
57 51 51 41 57 33 55 47 60 33 56 03 49 12
58 54 55 44 60 36 59 51 63 37 58 04 53 13
59 56 58 47 64 39 63 54 66 41 59 05 57 14
60 59 61 50 68 43 68 58 70 44 60 05 60 15
61 63 63 54 71 46 72 62 73 49 61 06 63 16
62 66 67 58 75 50 76 66 76 52 62 08 67 17 {
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63
cumulative Percentage Distribution For Women Less Than 21 Years 0Old (N=585) 64 :: :: :: :: :: :: :: ;: :5 51 11 79 30
---------------------------------------------------------------------------- 1 053 13 82 32
e e :: :: 82 78 94 74 96 74 B0 65 54 14 85 35
s s st o ot N 67 s :; 81 95 77 97 77 83 €8 57 16 87 38
score MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HNST ENOT GENR 8 85 86 :: :: :: :: :: 86 72 58 19 89 41
: 2: gﬁ gg 22 o: 00 00 00 00 00 69 51 92 88 ST 86 59 s :: :: :: 22 91 44
10 00 00 00 00 go :: 32 20 Eg gg 7 52 93 91 98 88 95391 93 M 6 :6 el
11 01 00 ©00 00 00 00 00 n0 00 ” 2 M 12 9 90 9693 95 N W« . i a
12 02 00 00 00 00 00 0" 20 72 95 95 94 99.0 92 99.7 95 96 b
00 00 00 00 00 00 00 5 i B i ons o= 88 66 37 97 54
13 02 00 00 00 00 ©00 00 00 00 00 00 00 00 i i o 4 99'5 95 99.9 96 97 91 68 42 98 56
14 63 00 00 00 00 01 00 O01 00 00 00 00 00 o S i o 99-9 ., .99 98 93 71 48 98 59
15 03 00 00 00 ©00 01 00 01 00 00 00 00 00 76 & A% W Yy 99-9 97 98 96 73 54 98 62
16 63 00 00 00 00 01 00 01 00 00 00 00 00 77 os W8 88 99:9 " 9:-: :: :: 87 76 58 99 66
W m e e e 78 99.355.055.0 959 50 9.9 85.1 99,39 & 66 39,5 73 |
19 05 00 00 00 01 02 00 02 00 02 00 01 00 s 99.7 95.2 99.4 99.9 99.4 99.9 95.6 99.6 99.1 81 69 o
20 o6 00 00 00 0L 03 00 02 00 02 00 01 00 °° 99.9 99.6 99.7 99.9 99.3 99.5 99.9 99.9 99.6 83 75 v s a0
81 . . 9.9 80
21 o7 00 o1 00 02 03 00 02 00 03 00 01 00 83 84 79 84
22 07 ©00 01 00 02 04 00 02 o1 03 00 01 00 3 85 83 86
23 o8 00 ©01L 00 03 05 00 02 01 03 00 02 00 ol 87 86 88
24 o9 00 01 00 03 06 00 03 01 04 00 02 00 - S0 88 90
25 10 00 01 01 04 07 00 03 01 04 00 02 00 ¥ 92 90 92
26 11 01 02 01 04 08 00 o0& O1 05 00 03 00 & 93 93 93
27 41 01 02 o1 05 09 00 05 01 06 00 03 01 i 94 95 95
28 12 01 03 02 06 10 00 05 02 06 00 04 01 i : 95 96 96
29 43 01 03 02 06 11 00 06 02 07 o0 05 01 %0 96 97 97
30 14 01 03 03 07 13 o1 07 03 07 00 05 o0l g1 $7 98 o8
31 46 02 03 03 07 14 o1 08 03 08 00 06 01 &3 98 99 98
32 17 03 03 05 09 16 o01 08 03 08 00 07 Ol . 99  99.0 99
33 18 03 03 06 10 18 02 09 04 09 00 08 01 % 99.2 99.4 99.0
34 0 03 04 O06 11 20 02 10 05 11 o0 09 01 54 99.6 99.6 99.3 ‘
35 21 o4 04 08 12 21 02 11 06 12 00 10 02 si 99.7 99.7 99.6
36 22 04 05 09 13 23 02 12 07 12 00 11 02 $9.9 99.9 99.9
37 23 05 05 10 14 24 03 13 07 13 00 13 03
38 25 06 06 11 15 26 03 14 08 13 00 14 03 MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG ENST EMOT GENR Total
2 g oHp. g e LN o m Mean 8.6 55.3 56.3 49.7 54.4 45.3 58.4 53.0 56.8 61.0 74.0 53
. . i .0 68.4 734.9
6 ey EY e m L e e Median 50.0 56.0 57.050.0 57.0 47.0 59.0 55.0 61.0 £3.0 74.0 53.0
. . . .0 71.0 735.0
TEE L BT TR LR B 162105102 5.7 10.212.2 5.4 13.5 12.1 108 6.6 12
. . . .4 13.8 84.0
:2 :2 12 12 Z:‘ :: :; iz :: 11 :i 22 ;: 2; Skew  -.37 -.30 -.67 -.02 -.62 -.36 -.51 -.62 -.89 -.41 -.41
. 41 .41 .42 =74 =.07
B B e Rure <57 .20 .96 .14 -.20 -32 .63 -.08 .56 -.58
. .56 -. .24 -.16 .38 .20
49 4 26 23 47 30 59 15 34 18 26 00 38 10
50 so 290 26 52 33 62 17 36 20 28 01 41 1l
51 s2 33 29 57 36 66 20 39 22 30 01 44 12
52 ss 37 32 62 38 70 23 41 24 31 01 48 U
53 s 41 35 67 41 73 26 4¢ 26 33 01 51U
54 ss 45 39 70 42 76 28 47 29 34 02 53 15 |
55 €0 48 43 73 45 79 32 50 31 36 02 36 16 |
56 €2 52 47 76 47 81 37 53 34 37 03 59 18 |
57 65 s6 5L 78 50 83 41 56 37 39 04 63 30 §
58 €7 60 53 81 52 85 46 59 40 41 05 65 21 |
59 70 € 56 83 56 87 52 62 43 43 06 69 22 |
60 72 &7 59 85 60 89 56 65 46 45 07 72 24
61 7a 70 64 88 62 91 60 68 50 46 08 74 26
62 76 73 €9 89 66 93 64 71 54 48 09 77 28 |
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Appendix IE

Cumulative Percentage Distribution For Women Greater Than 21 Years 0ld (N=311)

VOISR R —————— SR
Score MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HNST EMOT GENR
8 00 00 00 00 00 00 00 00 00 00

9 00 00 00 ©00 00 00 00 00 00 00

10 00 00 00 00 00 00 00 00 00 00

11 01 ©00 00 00 00 00 00 00 00 00

12 01 00 ©00 00 00 ©00 00 OO0 00 00 00 00 00
13 02 00 00 00 00 00 00 00 00 00 00 00 00
14 04 00 ©00 00 00 ©00 00 00 00 00 00 00 00
15 04 00 00 00 00 00 00 00 00 00 00 00 00
16 05 00 00 ©00 00 ©01 ©00 00 ©OL 01 00 00 00
17 06 00 ©00 00 00 01 00 ©00 ©01 01 00 00 00
18 07 ©00 ©00 00 00 01 00 00 01 01 00 00 00
19 o8 00 ©00 00 00 01 00 ©00 01 01 00 00 00
20 10 00 00 ©00 00 ©01 00 00 01 02 00 00 00
21 11 00 ©01 00 ©01 01 00 00 02 02 00 01 00
22 12 00 01 00 01 0L 00 00 02 03 00 01 00
23 14 01 01 00 01 01 0L 01 02 04 00 01 00
24 16 01 01 00 01 01 0L 01 02 04 00 02 01
25 17 01 02 00 02 01 01 01 ©02 05 00 02 01
26 18 02 02 00 02 02 01 01 ©02 06 00 03 01
27 19 03 02 00 02 02 ©01 01 03 07 00 03 01
28 21 03 03 01 02 03 01 01 03 07 00 04 O1
29 22 03 03 02 02 03 01 02 03 07 00 04 02
30 22 03 04 03 02 03 02 02 03 08 00 05 02
31 23 03 04 04 02 04 02 02 03 09 00 05 03
32 25 04 02 05 03 04 02 03 04 10 00 06 03
33 27 04 05 07 04 04 02 04 04 11 00 06 03
34 28 04 05 08 05 05 03 05 05 12 00 07 03
35 29 05 06 09 06 06 04 06 05 15 00 08 03
36 20 06 06 11 06 07 05 07 06 17 00 08 03
37 30 07 07 13 07 09 05 08 06 18 00 09 03
38 32 08 08 15 08 11 06 09 07 20 00 09 03
39 32 09 09 16 10 12 06 10 08 22 00 10 04
40 34 10 10 18 12 15 06 12 09 23 00 11 05
41 35 11 11 20 13 18 07 13 10 25 00 12 05
42 35 12 12 23 14 21 07 14 10 27 00 13 05
43 37 13 13 28 16 23 08 16 11 27 00 15 06
4 19 16 14 31 17 26 10 17 12 29 00 17 07
45 41 18 15 33 19 30 11 18 13 30 00 19 08
46 43 20 17 37 21 33 13 20 14 32 00 23 09
47 44 22 19 39 23 35 15 22 14 33 00 27 10
48 46 24 20 42 24 3% 17 25 16 34 00 29 11
49 48 26 21 46 25 44 20 28 17 36 00 32 12
50 52 28 23 49 27 47 22 31 18 37 00 36 12
51 54 31 26 52 28 50 24 32 21 38 00 38 13
52 56 34 29 55 31 52 27 34 23 39 01 42 14
53 57 36 32 S8 32 55 31 37 25 40 01 44 15
54 59 38 34 61 35 58 34 39 27 42 02 47 16
55 61 41 36 64 38 62 37 42 29 45 02 50 17
56 62 44 39 66 39 66 40 44 31 46 02 52 18
57 64 49 41 70 41 70 44 46 33 48 03 56 19
58 67 53 45 74 42 74 47 51 36 4% 03 59 21
59 69 57 48 77 44 16 51 55 40 50 04 62 23
60 72 59 51 81 45 79 56 60 43 52 05 65 24
61 74 62 54 84 47 BlL 60 63 47 54 06 69 26

62 76 66 57 86 50 83 64 67 52 55 07 72 28

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
a5
86
87
8s
8g
90
91
82
93
94
95
96

Bcore

Mean

Median 50.0 57.0 60.0 50.0 62.0 51.0 59.0 58.0

SD

Skew

Kurt

-.97

78
81
84
86
88
S0
92
94
94
95
85
86
97
99
99
99.1
99.7
95.9

.15

69
73
77
81
84
86
89
93
95
96
96
98
99
99.5
99.8
99.9
99.9
99.9

61
64
67
71
75
78
82
86
89
91
94
95
97
99
99.5
89.8
99.9
98.9

87
89
92
94
95
96
87
98
98
99
99.2
99.7
99.9
99.9
89.9
99.9
99.9
99.9

44 -.69 -.15
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54
57
59
62
66
72
77
81
85
88
80
92
94
96
97
98
9.2
99.8

.24

84
86
8e
90
91
83
85
96
98
89
9.1
99.5
99.8
99.9
99.9
§59.9
§9.9
89.9

.14

68
72
75
78
81
84
87
S0
93
95
95
96
987
98
89
99.2
9.5
89.8

MATH VERB ACAD PROE PHYS APPR SSEX OSEX

46.8 55.7 57.6 50.2 58.2 51.1 57.4 55.4

17.8 11.5 12.4 10.7 13.3 11.1 10.7 11.4

-.32 -.68 -.85 -.07 -.72 -.28 -.73 - 75

.

<24

71
75
7
80
83
87
92
96
98
99
99.0
$9.2
96.7
99.9
99.9
99.9
99.9
99.9

59.

62.

1.5

55 58 +]:] 76 30
59 60 09 81 32
63 61 11 84 34
68 64 13 86 36
72 66 16 88 37

76 69 18 90 39
80 71 21 92 41
84 72 25 95 42
87 74 28 96 45
91 76 33 98 48
93 77 36 98 50
95 79 39 98 53
96 82 43 99 55
97 84 48 99.4 58
98 85 53 99.9 60
99 86 58 99.9 63
99.1 87 61 99.9 65
95.7 88 66 99.9 68

85 72 72
8s 75 76
so 77 79
91 82 83
93 85 86
94 -1:] 90
96 S0 92
97 91 94
98 93 96
98 95 98
98 97 98
99 98 98
99 85.4 99
89 99.8 99.5
95.2 99.% 99.8
95.7 89.9 99.9

PRNT RELG HNST EMOT GENR TOTAL
1 56.9 75.8 53.9 69.6 747.8
0 59.0 76.0 55.0 73.0 757.0
12.4 19.0 8.8 11.7 15.4 89.0

1.2 -.14 -.37 -.60 -.88 -.34

-.84 -.04 .17 .34 -.06
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Appendix IF

Percentile Conversion Table: Raw Score
For Total the Total Normative Group (N=2436), Males not over 21 years
Females under 21 Years, and Females over 21 Years.

Ranges of Total Self Comncept scores for Bach Percentile Value
of age , Males Over 21 Years,

Total Males Males Females Females
Group Under 21 Over 21 Under 21 Over 21
1 503-554 521-566 506-566 498-536 486-527
2 555-571 567-582 567-584 537-557 528-559
3 572-588 583-596 585-603 558-577 560-576
4 589-601 597-606 604-612 578-592 577-586
5 602-611 607-610 613-618 593-602 587-599
6 612-618 611-619 619-626 603-609 600-611
7 619-624 620-626 627-635 610-616 612-619
8 625-631 627-634 636-640 617-621 620-625
9 632-638 635-638 641-648 622-628 626-638
10 639-642 639-646 649-656 629-633 639-639
11 643-647 647-650 657-663 634-637 640-641
12 648-653 651-657 664-667 638-642 642-645
13 653-658 658-660 668-671 643-646 646-648
14 659-661 661-664 672-676 647-650 649-649
i5 661-665 665-668 677-679 651-655 650-653
16 666-669 669-671 680-684 656-658 654-656
17 670-672 672-674 685-686 659-660 657-661
18 673-675 675-678% 687-690 661-663 662-664
i9 676-679 680-683 691-695 664-667 665-668
20 680-682 684-687 696-698 668-669 669-669
2l 682-685 688-691 699-701 670-671 670-673
22 686-688 692-693 702-704 671-673 674-675
23 689-652 694-655 705-707 674-675 676-679
24 693-695 696-697 708-710 676-679 680-681
as 696-697 698-701 711-712 680-681 682-685
26 698-700 702-704 713-714 682-682 €86-686
27 701-703 705-708 715-716 6B83-685 687-688
28 704-706 709-710 717-718 686-688 689-6594
29 707-709 711-712 719-720 689-6592 695-696
30 710-711 713-713 721-721 693-694 697-705
31 712-713 714-717 722-725 695-696 706-707
32 714-716 718-720 726-7217 697-698 708-709
i3 717-718 721-724 728-T729 699-700 710-711
Y S 719-721 725-726 730-732 701-702 712-717
3s 722-723 727-727 733-734 703-704 718-18
36 724-726 728-729 734-738 705-706 719-723
37 727-727 739-731 739-742 707-709 724-724
38 728-729 732-733 T43-T44 710-711 725-728
39 730-731 734-735 745-746 712-715 729-730
40 732-733 736-737 T47-748 716-716 731-731
41 734-736 738-739 749-750 717-718 732-732
42 737-739 740-740 751-752 719-720 733-735
43 740-742 741-743 753-754 721-722 736-739
44 T43-744 T44-744 755-757 723-724 740-742
45 T45-T46 745-746 758-759 725-726 743-746
46 T47-748 747-747 760-761 727-728 747-749
47 749-750 748-750 762-762 729-729%9 750-752
48 751-752 751-752 763-764 730-731 753-754
49 753-754 753-754 765-766 732-733 755-756
50 755-756 755-755 767-768 734-736 757-157
51 757-757 756-756 769-770 737-739 758-758
52 758-759 757-1757 771-771 740-T741 759-761
53 760-762 758-758 772-773 742-743 762-764
54 763-764 760-762 774-777 743-745 765-765
55 765-766 763-764 778-780 T746-T47 766-766
56 767-768 765-766 781-782 748-748 767-768
57 769-769 767-768 783-784 749-751 769-770
58 770-771 769-770 785-785 752-752 771-772
£9 772-773 771-771 786-787 753-754 773-774
60 774-776 772-773 788-790 755-756 775-775

61  777-779
62 780-781
63  782-782
64 783-784
65 785-786
66 787-788
67 785-7%92
68  793-794
69 795-787
70 798-800
71  801-801
72 802-804

73  805-807
74 B0B-B11

75  812-813
76 814-816
77 817-818
78 819-820
79 821-823

80  B24-827
81 828-830
82 831-834
83 835-83¢
84 837-83%
85 840-842
86  B843-845
87  B46-849
88 B850-854
89 855-858
90 559-862
91 B863-868
92 869-872
93  873-877
94 878-883
95  884-892
96 893-901
97 902-911

98 912-935

99.0 936-953

$9.3 954-961

99.6 962-988
99.9 985-1026

Mean
752.3
Median
755.0

B6.5
Skew
-.18

Kurtosis
.15

T74-774
775-779
780-781
782-782
783-784
785-787
788-789
790-792
793-795
796-785
800-801
802-802
803-804
805-808
810-812
813-814
815-817
818-819
820-821
822-827
828-831
832-834
835-837
838-839
840-840
841-843
844-849
850-852
853-857
858-860
861-861
862-867
868-872
873-876
877-884
885-893
894-502
903-910
911-947
948-972
973-995
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791-782
793-796
797-758
759-799
800-801
802-805
806-807
808-810
811-812
813-814
815-816
817-818
819-819
820-823
824-825
826-828
829-830
831-833
834-836
837-837
838-840
841-843
B844-846
847-849
850-853
854-857
858-859
860-863
864-868

,869-874

875-877
878-883
884-890
890-898
859-905
906-915
916-932
933-949
950-969
870-954
995-1005

996-1026 1006-1026

752.8

755.0

82.0

.09

765.1

767.5

86.8

.33

757-758
759-762
763-765
766-767
768-769
770-770
771-772
773-774
775-776
777-779
780-781
782-783
784-784
785-786
787-789
790-792
793-795
796-787
798-800
801-801
802-805
806-807
808-811
812-815
816-817
818-819
820-826
827-834
835-839
840-845
846-852
853-861
862-865
866-871
872-879
880-890
851-904
905-5924
925-939
840-945
950-954
§55-1026

734.9

735.0

B4.0

.20

776-7717
778-778
779-779
780-784
785-786
787-788
789-791
792-794
795-797
798-800
801-803
804-807
808-813
814-815
816-817
818-819
820-822
823-823
824-825
826-827
828-829
830-832
833-835
836-837
838-840
841-844
B45-846
847-848
8495-851
852-855
856-866
867-871
872-880
881-882
883-885
8B86-887
888-900
501-906
907-926
927-934
935-940
S41-1026

747.8

757.0

BS.0

-.06

105
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APPENDIX III

APPENDIX II -- INSTRUCTIONS FOR USING THE HAND-SCORING SHEET

Computation of Factor 8Bcores Based on the BDQIII Archive

The number in the lower left-hand corner of each box corresponds to the Sme item with ll.le same numbte;' """"""""""""""""""""""""""""""""""""""""""""""""""""""
The response to each SDQIII item is to be translated into a number arfd plft into the appropriate b?x- 'For € Item Item Factor Score Coefficients (FSC) For Bach SDQITI Pactor
positive items -- those items without asterisks -- simply record the subjects TEpOnSe, For the negative items -- TEOR  BRAE! [BMr o e e R S RS sl BB
those items marked with asterisks -- the responses should be "reversed sc.ored.' Do this b'].f S'I'-lbtl'ﬂftlﬂg the Pair Mean &D MATH VERB ACAD PROB PHYS APPR SSEX OSEX PRNT RELG HONS EMOT GENL
subject's response from 9 (e_g_, a response of"1"toa negaﬁvely WOl:di-Ed i envdnictorgs.. s o e oo o, T S O s W e n
scored). The mean response for an item should be substituted for missing values (the mean values for the NAEH B.293 1.773 157 -.059 .015 .007 .003 -.015 -.010 -.006 .010 .005 -.001 002 -.016
normative group are presented in Table xxx), as long as no more than 10 responses have been left blank. When NAthZ 5.132 1.728 .215 -.040 -.032 -.027 .004 -.003 -.015 -.004 .006 .008 o007 .015 005
more than 10 responses have been left blank, the responses should not be scored at all, or the results should be NAth3 5.482 1.662 .362 .075 -.072 -.033 -.008 .006 .017 -.002 -.007 .003 -.023 -.005 -.008
interpreted cautious]y. Mathd 5.390 1.666 .272 «008 -.017 -,031 -,013 -.003 .025 .010 -.003 -.012 2013 -.021 -,po3
) MALRS 4.307 1.746 .123 -.065 .026 .024 -.016 .003 .001 .016 -.017 o007 .008 -.001 -.001
After responses to all the SDQIII items have been put in the boxes, exfamine the pattern of responses to detern}mle
if respondents have answered the questions appropriately. A comparison ofreSponSfS to POSltf‘r'ﬂ}' and negatively Verbl 5.389 1.550 -.015 .158 -.009 .014 -.000 .003 .007 -.003 -.009.-.003  .006 .038 -.018
worded items may be particularly useful for this purpose. If respondents are not paying attention, responses to verb2 5.487 1.419 -.006 .185 -.011 001 -.005 -.006 -.008 -.014 ~.005 -.003 .019 -,002 -.007
negative items may be quite different than those to positive items. For exaﬂ_lple.. re.spondents “}ay have TSPOHSQS Verb3 5.576 1.285 -.008 .232 -.019 .018 -.005 -.001 .002 -.001 -.002 .001 -,031 -.017 .007
indicating a high self-concept to nearly all the positive items, but "esgonses mdu.catmg a l_O\rV Selb'colnfept _‘;"r Verbd 5.164 1.249 .004 .274 -.043 .032 -.016 .002 .o010 -.003 -.005 .005 .003 .020 -.017
negative items. Also, a respondent may give the same response to all items. While there is no a S? d gII:tl £ine VerEE ML 208 UL GBUS<UMNE SONR 0D c083 = 00008 00T 00N BB -.002 -.010
for determining if respondents are answering appropriately, scoring sheets which appear unusual should be |
interpref&d cnuti0us|y. Acadl 5.206 1.546 -.017 -.060 .144 ,917 -,002 -012 -.009 .003 -.002 -.001 .012 .001 -,008 |
AcadZ 5.786 1.314 -.047 -.008 .375 -.03¢ .004 -.011 -.006 -.005 -.010 -.005 020 .010 -,017 |
After checking the pattern of responses, sum the responses to the 10 or 12 .items in each column of the score sheet Acad3 5.745 1.306 -.032 .002 .341 -.038 -.004 -.010 .014 -.013 -.005 -, 015 -.009 -.027 016 |
to obtain the total scores. These should then be divided by the number 0’: items (10 or 12) to obtain scrale smresl Acadd 5.843 1.229 -.004 .061 .236 -.014 .003 -.021 .008 -.002 .00S -.012 -.035 .003 -.007
corresponding to those that appear in normative comparisons in Appendix I. All scale scores shouldr\ary frornl Acads 5.808 1.306 .006 .061 .049 .010 .001 .015 -.005 .003 -.000 001 -.034 -.006 -.004
to 8 the same as responses to each individual item. Percentile ranks for each of the scale scores and for the tota
scores can be obtained from Appendix I. Since there are small sex and age effects in responses to the SDQITI, be Probl 5.297 1.157 -.012 -.018 -.011 .321 -.003 -.026 -.021 -.003 .00s -.001 -.015 .003 -.019
sure to use the normative table that is appropriate for the subject. REOh3 AVBL L2952 004 “0IW S 00T HHE ~BEE (03008 <000 LioBE .000  .004 .006 -,022

Prob3 5.679 1.166 .022 .036 -029  .207 .003 -.015 -.031 -.024 -.010 -.005 .002 -,009 .007
Probd 5.401 1.287 -.028 .033 -.037 .279 -.013 -.016 .028 -.003 -.011 .011 .005 -.017 -.004
ProbS 5.261 1.309 -.002 -.040 .007 +152 -.000 -.001 -.004 -.001 -.004 .006 -.006 -.009 -.007

Physl 5.653 1.395 056 006 -.026 .008 .160 .049 -003 -.018 .002 .002 -.039 «009 -.016
Phys2 6.126 1.272 -.015 -.p017 -090 .008 .229 -.023 -.001 -.01% .005 -.001 -.014 .003 -.015
Phys3 §5.772 1.382 .003 .016 -.041 -.001 .291 .004 -.007 -.013 -.013 .001 -.001 -.017 014
Physd 5.793 1.434 -.008 -.008 <016 -.012 .286 -.022 -.034 +011 -.006 .002 -.002 -.008 -.010
Phys5 6.197 1.322 -.013 -.005 -023 -,009 .180 -.044 -.001 .018 -,008 ,000 .038 -.011 -.004

Apprl 5.604 1.265 -.011 .020 --007 -.022 -.005 .266 -.014 -003 -.006 .004 -.024 -.021 ,002
Appr2 5.088 1.397 -.005 .001 -.001 --013 -.002 .334 -,023 -.024 -.001 .003 .008 .025 -.056
Appr3 5.625 1.422 .010 -.003 -.010 -.024 ,001 .164 -.008 -.011 -.001 -.015 -.010 -.020 .015
) Apprd  4.710 1.272 -.011 -.003 .022 -003 -.025 .185 .007 -.005 -.003 ,o0% +032 -.012 -,022
Appr5 5.012 1.211 -.006 -.015 -.002 .037 -.025 .219 -,005 .016 .003 -.002 ~-.015 -,027 -.018

8Sex1 5.651 1.346 .001 .004 «043 -.006 -.010 -,007 .114 -.009 -.002 -.005 -.004 .007 -.012
B8ex2 6.049 1.131 -,001 -.004 -.005 -.007 -.012 -.017 .240 -.011 -.007 .o08 .031 -,011 -,005
BS8ex3 5.822 1.162 ,002 .001 -.020 -.000 .002 .001 .253 -.035 -.013 -,001 -.026 -.007 -.003
88exd 5.890 1.083 -.006 .001 -.004 =.012 -.012 .017 .263 -.004 -.008 -.010 -024 -.013 -.021
88ex5 5,370 1.386 -.005 -.027 .004 -.002 -,021 -.011 .315 -.016 -.009 .006 -.042 -.017 -.020

OSexl 4.892 1.389 -.003 -.019 .006 <006 -.016 .043 -.007 .175 -004 -.000 -.033 -.006 -.020
OBex2 5.174 1.544 .006 -.011 -.005 +005 -.007 -.018 .025 .242 -.011 +005 -.000 -.021 -.026
OBex3 5.571 1.473 .010 -.001 -.003 -.031 -.011 -.036 -.029 .301 -.021 .004 -.002 -.000 .000
O8exd 5.232 1.502 -.002 -.004 .002 -.013 -.011 -.014 -.007 .278 .00€ -.012 «015 .012 -.018
O8ex5 5.626 1.411 .003 -.011 -.001 .005 .014 -.014 -.021 .167 -004 .010 -.005 -.006 -.004

Protl 5.177 1.507 -.003 -.020 .005 0050 -.010 .006 -.001 -.008 +206 .005 -.029 .002 -.D18
Prot2 6.188 1,436 -.004 .018 +002 -.010 -.000 .010 -.013 -.001 +200 -.001 .017 .005 -.018
Prot3 6.114 1.216 .009 .004 -.015 -.018 -.003 -.007 -.007 -.005 «247 -.010 +019 -,017 -,005
Protd 5.898 1.376 -.010 .008 -.012 -008 -.008 -.016 -.016 .004 +23% -.006 -.010 -.000 -.016
Prnt5 6.270 1.237 -.006 -.023 .001 <009 -.000 -.011 .007 .005 276  .002 .000 -,025 .010




R —

Relgl 4.603 1.859
Relg2 4.470 2.111 -.011
Relg3 4.061 2.146 .013

,005 -.013 -.011 .019
.014 -.001 -.008
,007 -.004 -.021 -.005
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.011 -.016 -.004

108

.000 -.005 .013 -.003 .022 .099

.003 -.009 .301

.010 -.016 -.003 .006 a4
.014 -.001 -.008 -.012 .1932

-.026 -.014 .003

.038 -.005 .005
-.010 .D06 -.010
-,035 .013 .007
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Relgd 4.123 2.091 .005 .007 -.004

Relg5 5.736 1.999 -.004 -.006 .005 -.009

Relgé 4.404 1.834 -.002 -.015 .015
Honsl §5.565 1.083 -.004 -.002 -.013
Hons2 6.786 0.936 .001
Hons3 6.136 1.296 -.002
Honsd 6.136 1.108 -.003 -,008 -.005
HonsS 6.083 1.054 -.006 -.008 .018

.007 .001

.004 -.004
.004 -.000

.005 -.005 .015

.002 -.012 .006 -.008
.027 -.003 .005 .001
.008 -.016 -.012 .006 -.005 .003

,002 -.005 -.007 -.008 -,002 .002

.013 -.009
-.004 -.018

.010 -.001 -.003
,010 -.002

.006 -.001 .061
.007 -.010 .102 .017
-.004 -.005 .000 .221 .021 -.021
-.001 -.002 .002 .253 -.007 .003
-.005 -.004 -.019 .225 -.004 -.006
.001 -.011 -.000 .253 .001 -.,003
.004 -.003 -.006 .185 -.011 .010
.007 -.017 .160 -.007 .006

Hons6é 6.083 1.054 .002 .013 .002 -.022 -.002 -.006 .008 -.003

Emotl 5.355 1.455 -.003 -.040 -.005 .034 -.002 -.004 -.016 -.016 -.026 -.007 =-.038 .288 -.021

Emot2 5.789 1.210 -.001 .027 -.014 -.038 -.007 -.010 .005 -.004 -.003 .017 .026 .208 -.018

Emot3 5.297 1.458 -.002 ..006 -.008 -.029 -.014 -.019 .014 -.012 .007 -.003 ,016 .286 -.036

Bmotd 5.367 1.416 -.002 -.020 .005 .001 -.016 .005 -.008 -.015 -.005 .00% -.019 .265 -.034
.130 .004

Emot5 5.566 1.298 -.010

Genll 5.743 1.340 -.003 -.912
.002 -.019 -.014 -.031 -.013 -.010 .006

Genl2 6.165 1.198
Genl3 5.538 1.326 .002 -.

.030 .012 .001

,005 -.033 -.014

p103 .023 -.008 -.011 -.019

017 -.018 .033 -.019 -.026 -.008

L015 -.014 .04

.013 -.010 -.007
-.046 -.008 -.010
-.004 -.013 -.013

.002 ,000 -.004

-.0086

-,029 .005 .203
.020 -.020 .255
-.006 -.005 .234
.022 -.021 .185

Genld

§.229 1.169 -.010 -.004

.002 -.005

.002 -.019 .001

Genl5 6.189 1,387 -.007 .

.017 -.018 -.025 -.009 .009
.001 -.002

002 -.005 -.047 -.010
.016 -.002 -.013 .003 .008

-.045 .013 .294
,033 -.016 .128

Genl6 5.794 1.240 -.001 -.024 -.001

Hote, The variables used to define
the first two items in
ete. In order to compute

FACTOR SCORE = BSUM [ (X - MEAN)/SD x Fac) ]
items in a particular item pai

X is the mean of responses to the
earlier discussion of item pairs),

deviation given above,

FSC = Factor Score Coeff

the factor scores are the mean of responses to pairs

each scale form the first item pair,

where

MEAN = item-pair mean given above,
icients given above for each SDQII scale.

of items;

the next two the second item pair,

each factor score use the egquation:

r for a given subject (see
SD = item-pair standard
Bach

pair z-score (1.e2.,

factor score will consist of the a sum ©

(X - Mean)/8D) mltiplied by it

factor scores correspondin

factor scores are computed

¢ 68 products consisting of each item-

s corresponding factor score coefficient. A total of 13 separate

g to the 13 SDQIII scales are computed for each subject. Since the 13

in relation to the normative archive, factor scores greater than 0.00

the normative archive mean.

Alternatively, the

or less than 0.00 represent

scores above or below

MEAN and SD from a user's own data can be used instead of the MEAN and SD based on the normative

archive. In this case,

the mean factor score should be approximately 0.00 for each factor.
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SDAlIl Appendices ~
AFFENDIX 111 -- Scoring Sheet For Hand Scoring Responses toc the SDOIII
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Figure 5-2]'hrcc hierarchical models designed 10 cxplain covanation among the nmine lirst-order
academic factors. (The first-order factors represent math selfconcept [MSC]. school self<oncept [SSC].
and verbal selfconcept |VSC], measured by three dificrent self<oncept insiruments; see Table | for a
representation of the first-order factors. SDQII = Seif Descnpuion Questionnaire 111, APl = Affective
Perceptions Inventory: SES = Self-steem Scale. SCA = Self-Concept of Ability Scale
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