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I. Introduction: Methods of Analysis
1. Paradigm of study: Organic wholeness paradigm

The present study, as one part of a larger ongoing project, is based on the
Organic wholeness paradigm. The aim of the organic wholeness paradigm is
organic integration of studies in language acquisition, studies in language
maintenance, and studies in bilingualism, as well as a holistic understanding of these
three disciplinary areas. This paradigm sees language development as an organic
whole which grows through interactions between language acquisition and language

maintenance.

2. Paradigm of analysis: L’AMI paradigm

This study adopts the following research paradigm, based on the idea of an
organic wholeness paradigm: i.e., a paradigm of analysis that integrates language
acquisition, maintenance, and interlingual relationships as an organic whole. We will

call this the L’AMI paradigm.

3. Present foci of analysis
The foci of analysis of this research at the present time are as follows:
(1YAnalysis of L1 maintenance and L2 acquisition, in relation to the interlingual
relationship between L1 and L2.
(2) Identification of distributions of interdependence between L1 and L2
(variablewise)
(3)Identification of the influence of related variables on language acquisition,

maintenance, and interlingual relationships—each and all.

4. Framework of analysis: three-phase analysis on two axes
(1) Three-phase analysis

This research will adopt, as its framework of analysis, a three-phase analysis
on two axes.

Three-phase analysis aims for a multi-dimensional analysis of the data by

means of the following three types of analysis.

A. Path Analysis
This is analysis of the causal relationships between variables. The present

study does not limit itself to analysis of the path coefficient alone, as has been
the case with path analysis in the past. Ravther, the aim is to take a more
structural view of the relationships between variables, by analysing not only the
path coefficient but R-square change, R-square, and the partial correlation coefficient

as well.



B. Local Linear Regression Analysis (LLR)

To analyse the relationships between variables, Local Linear Regression
Analysis is carried out. LLR is used in order to obtain a more accurate analysis of the
fluctuations of incline and decline of one variable, which vary depending on the
segment of the other variable. Ordinary Regression Analysis does not distinguish
segments of the variable but analyses the whole; on the other hand, LLR divides the
variable into small segments and repeats Regression Analysis segment by segment.
In this way, LLR gives an accurate view of the vertical movement of one variable,
which varies with different segments of the other variable. LLR is a refinement of
curve estimation, which is based on spline function and/or Fourier series. Likewise, it
is also an improvement on a method in time series analysis based on the auto
regression model, which tried to find the auto-correlation coefficient and in some

cases adopted the moving average method.

C. Variablewise Sample Segmentation Analysis (VSS)

VSS takes the results of Local Linear Regression analysis, divides the sample
up, and analyses section-by-section the fluctuations of incline and decline of one
variable, which vary depending on the segment of the other variable. Using VSS
helps us to avoid problems such as the correlation coefficient value giving an
overly-broad view of the fluctuation of the relationship between the two
variables—which is what happens when one variable is not segmented and the
vertical fluctuations are offset by each other. In this study, for example, when
investigating whether or not interdependence is realised and to what extent it is
realised, we analyse the kinds of differences that are seen for different L1 segments.
Also, for the case of influence from variables other than L1and L2, such as parental
attitude, we look at what kinds of differences this influence generates for different L1

proficiency segments.

D. Aims of the framework

The aims of the framework described above are as follows. The first aim is to
obtain a holistic understanding of language development by looking at three phases
of the data. The second aim is a visual presentation of the analysis in order to

facilitate a visual understanding of language development.

(2) Two axes

Three-phase analysis is carried out on the following two axes, respectively.
The first is the [I-A axis], which is the axis of interlingual relationships and
language acquisition. On this axis, we analyse interlingual relationships
(specifically, interdependence), along with language acquisition in relation to

interlingual relationships. The second is the [I-M axis], or the axis of interlingual



relationships and language maintenance. On this axis, we analyse interlingual
relationships, along with language maintenance in relation to interlingual

relationships.

Il. Development of research tools

Teachers' Attitude Questionnaire, Parental Attitude Questionnaire

1. The Teachers’ Attitude Questionnaire

The original version of the Teachers' Attitude Questionnaire was developed at
the University of Tsukuba in 1994. After that, in 1995, a preliminary survey was
carried out on 55 teachers in 11 Tokyo schools. Based on the results of that survey,
the number of question items was reduced and wordings were adjusted. The

composition of the questionnaire was as follows.

A. Part! Teachers' language education beliefs
This part deals with beliefs derived from past studies, as well as from

interviews with teachers in Ibaraki Prefecture (24 items, 7-point scale).

B. Part Il Teachers’ decision-making
The question items were derived from past studies, as well as from interviews

with teachers in Ibaraki prefecture (53 items, 7-point scale)

The survey based on these questionnaires was carried out in 1897, on 8,962
teachers at 2,147 schools nationwide. The report on the results was published in
October 1998.

2. The Parental Attitude Questionnaire

The Parental Attitude Questionnaire was originally developed in 1996 at the
University of Tsukuba. A preliminary survey was carried out in 1996 on 41
parents at three schools in Hamamatsu, Tokyo, and Fujisawa. Based on the results of
this survey, the rating scale was changed from 7 to 5 points and wordings were

adjusted.
The composition of the questionnaire was as follows.

A.Part| Parents’ language education beliefs
The belief items were derived from past studies, as well as from interviews with

parents in Ibaraki Prefecture (24 items, 5-point scale).

B. Part Il Parents’ decision-making
The decision-making items were derived from past studies, as well as from



interviews with parents in Ibaraki Prefecture (31 items, 5-point scale).

C. Profile sheet
The questionnaires were translated into Chinese, Portuguese, Spanish, and
Vietnamese. The survey was carried out in 1997 on 698 parents from 131 schools

nation-wide.

TOAM (Test of Language Acquisition and Maintenance)
1. Assumed paradigm of study: Organic wholeness paradigm
--integration of studies of language acquisition and maintenance--
This test was developed based on the Organic wholeness paradigm that is
described above. The paradigm focuses on the study of linguistic growth under

conditions of multilingual and multicultural symbiosis.

2. View of language proficiency

This test assumes the following view of language proficiency: a child's
language growth co-evolves with the growth of an organic whole formed by
teachers, parents, and the local community, with the child situated at the
developmental centre; L1 and L2 influence each other as they grow—in other words,
language acquisition and language maintenance influence each other as they
develop; an individual's language proficiency is an integrated whole formed by L1
and L2 (and L3...).

3. TOAM (Test of Language Acquisition and Maintenance):
a tool to measure children’s language proficiency, understood as above
(1) characteristics of TOAM
This test measures both the degree of language acquisition and the degree of

language maintenance; it also provides multilingual measuring Kits.

(2) original version and preliminary surveys

This test was originally developed in 1994 at the University of Tsukuba, and two
preliminary surveys were carried out. The first was done as a research project by
teachers in the teacher development program at the University of Tsukuba in
1996-97; the number of subjects was 65. The second preliminary survey was carried
out in Hamamatsu, Fujisawa, and Tokyo in 1996, as part of the ongoing project. The

number of subjects was 91.
(3)Based on the results of these two surveys, the following revisions were made:

adjustment of illustrations, to eliminate cultural misunderstandings; reduction

of items; adjustment of the degree of difficulty of items, to reduce both flooring



and ceiling effects of the test.

(4) ltem analysis
In order to enhance the degree of precision, item analysis was carried out. The
results were as follows.
A.Internal consistency reliability
--coefficient «:
L1 total score: 0.97, L2 total score: 0.97
L1 reading total score: 0.97, L2 reading total score: 0.95

L1 listening total score: 0.95, L2 listening total score: 0.92

B. Discriminability

--point-biserial correlation coefficient:

L1 reading total score: 0.47-0.83 L1 total score: 0.27-0.74
L2 reading total score: 0.36-0.71 L2 total score: 0.38-0.74
L1 listening total score: 0.27-0.65

L2 listening total score: 0.35-0.65

C.Passing rate
0.11-0.89

(5) Standardisation
A Native-exciuded standardisation

The population of standardisation was that of children from overseas who study
at elementary and junior high schools in Japan. Native speakers of these children’s
L1 who live in the children’s home countries and native speakers of the L2
(Japanese) were excluded from the population. Native speakers were excluded in
order to avoid misleading interpretation of the test results, a problem pointed out by

Cummins and Swain (1986: Bilingualism in Education).

B. Standardised scores were produced for the following four age sections: under
8.5: 8.5 and above but under 10.5; 10.5 and above but under 12.5; 12.5 and

above.

C. T-score (i.e. deviation score)

T-scores (i.e. deviation scores) were produbed based on the following formula:
Xi—u
P
(¢ means of population; p: S.D. of population)

Ti=10x +50




l1l. Results of the study
0. Data
(1) The data for this study consists of a sample of 123 children for whom the length of
residence (LOR) and length of schooling in home country (LOSH) exceeded one
year (excluding, however, those with LOR and LOSH of exactly one vyear).
Children whose LOSH was over one year were analysed in order to target those
with L1 reading ability. At the same time, children whose LOR was over one year
were analysed in order to target those with L2 reading ability. This is an analysis
report on one part of the present ongoing research project.
(2) Some of the parents’ questionnaires came back with no responses to some of the
questions (“loss items”). These samples were stricken from the data.
(3) Scores are T-scores (deviation scores) and not raw scores.
(4) Basic statistics:
L1 reading total: N=123, mean=55.091, SD=7.432
L2 reading total: N=123, mean=51.347, SD=8.480

1. Influence of L1 proficiency level difference on interlingual relationships, language
acquisition, and maintenance

A. Path Analysis and B. Local Linear Regression Analysis
Scatter Diagram 1

Scatter Diagram 1 plots the TOAM L2 (Japanese) total scores for reading
comprehension on the vertical axis, and the L1 total scores for reading
comprehension on the horizontal axis (N=123). As described above, the results of
test reliability analysis indicated a high degree of reliability, with coefficients of «
=0.95 for Japanese and «=0.97 for L1. Also, items with an excessively low or high
passing rate (i.e.items with the potential to cause a flooring or ceiling effect) were
excluded, and those with an extreme point-biserial correlation coefficient were
eliminated as well.

At first sight, this scatter diagram does not seem to show any discernible
correlation. In fact, when LOR was controlled, the results of partial correlation
analysis showed a partial correlation coefficient of .270 (P-value .000). Thus, if the
relationship between L1 and L2 (plotted as above) is represented graphically, it
appears as shown on Scatter Diagram 1’, as a straight line ascending slightly to the

right.
Scatter Diagram 1’

Path Diagram 1



On the scatter diagram we just looked at, we saw the relationship between L1
and L2 with LOR controlled in a partial correlation analysis. Now let us look at Path
Diagram 1, which takes into account the relationship with LOR. The rectangles
indicate that LOR, L1, and L2 are not latent variables but observed variables; also,
the direction of the arrows indicates the direction of the causal relationships between
the variables.

The set of coefficients listed next to the arrows includes, from top to bottom,
path coefficient, R-square change, and partial correlation coefficient; also, each
two-tail P-value is indicated in parentheses (). Also, R-square (on the right side) is
the coefficient of determination when L2 is made a dependent variable. The R-square
on Path Diagram 1 indicates that, out of the overall variance shown by L2, 21.9% is
accounted for by LOR and L1. The path coefficient shows the strength of the causal
relationship, and the partial correlation coefficient shows, as we have just seen, the
partial correlation relationship—that is, the correlation between remaining variables
when one variable is controlled.

A summary of the results of path analysis is shown on Path Diagram 1 (lower
right), under the headings [I-A axis] and [I-M axis]. First, looking atthe [I-A axis]
section, the L1-L2 interlingual relationship has a path coefficient of .282, and the
R-square change value (shown in square brackets [ ] to the right) is .061. This
indicates that out of the 21.9% of overall L2 variance thatis explained by LOR and L1,
6.1% is accounted for by L1 variance. At the same time, the path coefficient for the
relationship between LOR and L2 is .534, and the R-square change (shown in square
brackets to the right) indicates that LOR variance accounts for 15.8% of L2 variance.
Also, the arrows converging on L2 from both LOR and L1 indicate the fact that L2
acquisition is affected positively by the impact of both LOR and L1. As shown in the
summary for the [I-A axis] section, the sum total of the L1-L2 and LOR-L2 path
coefficients is .816, which is the total effect obtained by L2.

Next, looking at the [I-M axis] section, the LOR-L1 path coefficient is -.482 and
significant; also, as indicated by the coefficient of determination when L1 is made a
dependent variable, LOR accounts for 23.3% of total L1 variance. The LOR-L1 path
coefficient indicates the degree of L1 maintenance for all sections of the L1
proficiency level. Therefore, differences between LOR-L1 coefficients from one LOR

section to another cancel each other out.
B. Variablewise Sample Segmentation Analysis (VSS)
LLR Diagram 1

LLR Diagram 1 shows the results of repeated regression analysis of the



relationship between L1 and L2 that was plotted on Scatter Diagram 1 (N=123), with
L1 subdivided into individual sections. Consequently, this diagram shows the L1-L2
relationship broken down into fine segmentation of the two variables. The results of
LLR analysis are indicated by the curve. If part of this curve ascends to the right,
then in that L1 section, the standard scores shown for L2 are plus for L1 with a
standard deviation of 1; further, if L1 is high, then L2 is also high. (In this case, the
standard score is the T-score—that is, the deviation score.)

In LLR Diagram 1, there is a sharp incline in the curve between the L1 deviation
scores 60 and 70. This segment is occupied by 23 samples out of the total of
123—that is, approximately 1/5 of the total. Here, interdependence is evident. With
respect to the remaining three sections, i.e. L1:50 and below, 50~60, and 70 and
above, the curve either descends to the right or, if it ascends, the incline is extremely

slight; thus, there is no clear indication of interdependence.
Path Diagram 2

Now we will look at the variablewise sample segmentation analysis for samples
(of the L1 variable total sample) in the segment with the rising curve that we saw on
LLR Diagram 1—that is, 1/5 of the total sample of 123. Specifically, the entire L1
sample was divided into segments, as described above, and then path analysis was
carried out on the samples between L1 60 to 70. The results of the analysis are
shown on Path Diagram 2.

We will now look at the [I-A axis] and [I-M axis] results, summarised on the

lower right-hand side of Path Diagram 2.

a. [I-A axis]

When these results are compared with those for thetotalL1sample, as shown
on Path Diagram 1, a substantial difference is evident. On Path Diagram 1, the path
coefficient for L1-L2—that is, for the interlingual relationship between L1 and
L2—was .282: on Diagram 2, it is .548. Also, where the L1 R-square change
was .061 out of a coefficient of determination of .219, here it is .253 out of .345. Thus,
the portion of L2 variance that is accounted for by L1 variance is greater.

In addition, whereas the portion ofL2 variance accounted for by LOR on Path
Diagram 1 (that is, for the total sample) exceedsthe portionaccounted for by L1, on
Diagram 2 (that is, for L1 60~70) the reverse is true. That is, the portion of L2
variance accounted for by L1 is greater than that accounted for by LOR.

Furthermore, there is an increase in the total effect obtained by L2 from both
LOR and L1, and thus the degree of L2 acquisition is higher.

The above results can be summarised as follows. First, whether or not

interdependence is realised in the L1-L2 relationship depends on differences in the



L1 proficiency level. Secondly, results in L2 acquisition also vary according to L1
proficiency level. Thirdly, looking at the first and second points from a slightly
different perspective, in spite of the fact that the variable in question is L1 proficiency
level difference, this variable affects L1-L2 interdependence and L2 acquisition as
well. Fourth, at the same time that a distribution of interdependence is seen in L1
60~70, there is also a distribution of high L2 acquisition segments. Fifth, in order for
the interdependence relationship to be realised, it is necessary for the L1 proficiency

level to clear a critical level.

b. [I-M axis]
In order to look at an indicator of L1 maintenance, we will now consider the
results of LLR and path analysis carried out on a scatter diagram with L1 and LOR as

the two variables.
LLR Diagram 2

This is the LLR analysis of a scatter diagram for the L1 60~70 sample. The
results show only slight vertical fluctuation in L1 for each LOR segment; thus is it
reasonable to say that the LOR-L1 path coefficient shown on Path Diagram 2
indicates L1 maintenance. If sharp vertical fluctuation were observed in a particular
segment, then that segment would affect the LOR-L1 path coefficient of the whole,
and separate analysis of the segment would be necessary. However, this LLR
indicates that such analysis is not required.

On Path Diagram 1 (that is, for the entire sample) the LOR-L1 path coefficient
was -.482, R-square change was .233, and both were significant; in contrast, on Path
Diagram 2 (that is, for L1 60~70) neither value is significant, and the negative value
associated with L1 maintenance disappears. That is, L1 aftrition is shown to be very
slight. This corresponds to the fact that LLR Diagram 2 shows virtually no descending
curves. As a result, it is shown here that for the L1 60~70 segment L1 maintenance is
high—in other words, the degree of L1 maintenance is affected by a difference in the
L1 proficiency level. '

In past L1 attrition studies, it has been pointed out that “there is less
attrition when the level of L1 proficiency is high at the point of onset than when it is
low.” In the present report, the L1 proficiency level is not the L1 level at the point of
onset of attrition. That is, it is not the L1 proficiency level at the point of LOR=0; it is
the L1 of samples with various LOR’s of more than 1 year. In this respect, this report

presents an aspect of attrition that is different from those presented in previous

studies.
C. Findings



If we look at the results of analysis of the L1-L2 relationship (the
interdependence relationship) and L2 acquisition, as seen on the [I-A axis], together
with the results of analysis of L1 maintenance, on the [I-M axis], we can say the
following. First, it was observed that, in the L1 60~70 segment, where the L1-L2
relationship is realised as an interdependent relationship and L2 acquisition is
greater than that of the total sample, L1 maintenance is also high.

Secondly, it was shown that the factor of L1 proficiency level affects L1
maintenance as well as L1-L2 interdependence and L2 acquisition. In other words,
this is not a matter of one variable affecting L2 acquisition alone, or L1
maintenance alone; rather, this variable affects the L1-L2 relationship (in
particular, L1-L2 interdependence), L2 acquisition, and L1 maintenance—all
three.

To date, detailed research has been carried out on factors influencing
language acquisition. Studies have also been carried out on factors affecting
language attrition. However, it seems that there has been very little research
focusing on how these factors affect L2 acquisition and L1 maintenance, i.e. L1
attrition, at the same time. Further, there does not seem to be any research on how
particular factors affect the three language development phenomena which include,
in addition to the two noted above, the L1-L2 relationship—in particular, the
interdependence relationship.

Thirdly, it was possible to obtain the results described above only because the
analysis was based on a paradigm (i.e., the L'AMI paradigm) which combines the
study and analysis of language maintenance or language attrition with the analysis of
L2 acquisition and the L1-L2 interlingual relationship.

Fourth, we have specifically situated the LOR variable, which explains a large
portion of L1 and L2 variance, as part of path analysis, and we have given it a clear
place in LLR and VSS as well. This makes it possible to lock at L2 acquisition and L1

maintenance in relation to the L1-L2 interlinqual relationship. Until now, the

established method in investigations of L1-L2 interdependence was to control LOR
and look at the partial correlation coefficient. Meanwhile, LOR was seen as a key
variable accounting for L2 variance, and in studies focusing on interdependence was
also regarded as very important for the explanation of variance. It can be said that
the present study, in addition to incorporating the results of partial correlation
analysis and attaching importance to LOR in the analysis of interdependence, also
situates LOR as a key variable in the integrated study of L2 acquisition, L1

maintenance, and the L1-L2 interlingual relationship.
2. Influence of a parental attitude difference on interlingual relationships, language

acquisition and maintenance
(1) Analysis of factor two scores in the 66" percentile and above



--factor two: parental attitude: active maintenance of the native language and
culture--

A. Path Analysis and B. Local Linear Analysis
--based on factor analysis of the Parental Attitude Questionnaire—

a. Factor Analysis of the Parental Attitudes Questionnaire

In order to look at the effect of differences in parental attitudes on interlingual
relationships, language acquisition, and language maintenance, first order factor
analysis (using the principal factor method) was carried out on the 31 items on
parental decision-making in Part |l of the Parental Attitude Questionnaire. Since it
was judged that there was a high degree of relevance among the 31 items in terms of
their content and interfactor correlation was assumed, Promax rotation was carried
out.

Question ltem -3 was “l want my child to become fully proficient in both her/his
native language and in Japanese,” and Question Item 1-4 was “| think it would be fine
for my child to become proficient in either Japanese or her/his native language.” |-3
was designed to look at whether or not the parents specifically desired their child to
become an additive bilingual and, if they did, to what degree. |-4 was intended to find
outwhether or not the parents specifically thought that it would be all right for their
child to be monolingual and, if they did, to what degree.

The results of first order factor analysis did not show that factor loading for
these two items converged and loaded on a specific factor; rather, factor loading was
scattered over a number of factors. Therefore these two items were excluded, and
second order factor analysis was carried out on the remaining 29 items.

Promax rotation was completed in seven repetitions and four factors were
identified. In this report, the second factor of the four is called the factor of “attitude
of active maintenance of the native language and culture” (factor 2).

Factor 2 consists of the following 11 items. The items are listed according to
factor loading.

[-20 Read aloud/encourage the child to read fairy tales and stories in the native
language (factor loading .769)

-19 Educate at home using native language textbooks and reference materials for
use in the home country (.613)

[-18 Make efforts for contact with the home country (by returning to it) (.520)

[-21 Use the native language in education at home (.502)

-15 Talk to the child about her/his home country, try to pass on culture by talking
about it (.497)

[-16 Encourage interchange between the child and people from her/his home
country (.422)

[-10 Educate to maintain the child's home country identity (.355)

[-2 Make efforts to use the native language in the home (.312)



-5 Think that the native language is very important to the culture of the home
country (.301)

[-14 Do not aim only to adapt to Japanese lifestyle and customs; strive to
maintain essential parts of the home country’s lifestyle and customs (.241)

[-17 Encourage interchange between the child and her/his Japanese friends.

(.216)

Note: the other three factors are as follows.

Factor 1: desire for emphasis on the native language and culture in school
education

Factor 3: attitude of active adaptation to Japanese culture and society

Factor 4: attitude of active emphasis on Japanese language and culture when
parents and

children are participating in school education
b. Path Analysis, Local Linear Regression Analysis
Scatter Diagram 2

In order to look at what kind of effect the parents’ ratings (high or low) for the
items constituting factor 2 have on the child’s L2 acquisition, L2 maintenance, and
L1-L2 interlingual relationship, the factor score (for factor 2) was sought for each
sample. Scatter Diagram 2 plots, out of the total sample shown on Scatter Diagram 1,
the L1 and L2 reading total scores for children with factor scores for factor 2 in or
above the 66" percentile of the total sample. At first glance, there seems to be an
incline to the right around L1 60 and above; however, at the same time there is also
a vertical line of samples around L1 60, and thus there is no sharp incline to the right
overall.

When LOR is controlled and partial correlation analysis is carried out, a partial
correlation coefficient of .434 (P-value .015) is obtained. If we represent the L1-L2

relationship plotted from this, we see a straight line that ascends, to an extent, to the

right.
Scatter Diagram 2’
Path Diagram 3
We have just looked at the relationship between L1 and L2 when LOR is

controlled ina partial correlation analysis. Let us now look at the results of a path

analysis that takes into account the relationship to LOR (Path Diagram 3). First of



all, let us deal with the most distinctive point. The L1-L2 path coefficient, which
indicates the L1-L2 interlingual relationship, is 471, whereas the L1-L2 path
coefficient for the 123 samples shown on Path Diagram 1 was .282. That is, it is
evident that interdependence in the L1-L2 relationship in samples for which the factor
2 rating was high is stronger than in the total sample, where factor 2 is not
considered.

As we saw a few moments ago on LLR Diagram 1, there are many cases in
which vertical fluctuation—i.e. incline or decline to the right—from one L1 proficiency
level segment to another is actually evident, when L1 and L2 are plotted on a
diagram. In such cases, sufficient information cannot be obtained simply by
comparing the overall picture, in which individual vertical fluctuations are offset by
each other. Accordingly, we will do an LLR analysis on Scatter Diagram 2, which
plots the total scores for L1 and L2 reading comprehension for children whose
parents’ factor scores for factor 2 were in the 66" percentile and above, and look at

the vertical fluctuation.
LLR Diagram 3

As shown in LLR Diagram 3, there is a decline to the right between L1 50~60
which ends at L1=57, and a sharp incline to the right after that point.

B. Variablewise Sample Segmentation Analysis (VSS)
Path Diagram 4

Path Diagram 4 shows the results of analysis (VSS) of the segment of L1
proficiency level L1257, where the total sample is divided at the boundary L1=57.

Path Diagram 5

Path Diagram 5 shows the results of path analysis (VSS) for the segment
L1<57.

Let us compare the summaries on Path Diagrams 4 and 5 (lower right).

a. [I-A axis]

On Path Diagram 4, for the section of incline to the right (i.e. the L1=57
section), the path coefficient, which indicates the L1-L2 relationship, is .629 and is
significant. For the section of decline to the right (Path Diagram 5), the path

coefficient is not significant. In the former, interdependence between L1 and L2 is



realised to a large degree; h‘owever, in the latter, there is no interdependence. If we
look only at Path Diagram 3, it may appear to us that there is interdependence
of 471 in all L1 proficiency segments. However, it is evident here that when parents
adopt an attitude of active maintenance of the native language and culture,
interdependence is actually realised only in those children who have attained a
certain tevel of L1 proficiency.

The total effect on L2 for the section of incline is 1.114; however, for the
section of decline, the results were not significant. A substantial difference is evident
here. Further, for the segment of incline to the right, when we compare the R-square
change of the L1-L2 path coefficient to that of the LOR-L2 path coefficient, which
share responsibility for the total effect obtained by L2, the L1-L2 R-square
is .221—which is more than half of the total coefficient of determination
(R-square .431) and exceeds the LOR-L2 R-square of .210. L2 variance is accounted
for by variance of the two variables LOR and L1, and LOR variance is usually held to
explain more of the L2 variance than L1. However, here we see that L1 accounts for
more of the L2 variance.

As we have seen above, when parental factor 2 is strong, interdependence and
positive effects on L2 acquisition are observed only in those children who have
attained a certain L1 proficiency level. In other words, in order for interdependence
and L2 acquisition to increase, it is necessary to clear a critical level in L1
proficiency.

With respect to the segment of incline to the right in L1 proficiency level, in
which L1-L2 interdependence and the total effect obtained by L2 (on the [I-A
axis]) are large, there is a contrast to Path Diagram 3, where L1 was not divided
into segments. That is, on Path Diagram 3 the LOR-L1, which is one index of L1
maintenance, was -.467 and was significant; however, here on Path Diagram 4
(the segment of incline to the right) the negative is not significant. On the other
hand, for the L1 segment of decline to the right (Path Diagram 5), in which there
is neither L1-L2 interdependence nor a total effect obtained by L2 (on the [I-A
axis]), the LOR-L1 path coefficient is -.827, indicating extremely high negative
maintenance—that is, attrition. With respect to R-square change, whereas
LOR-L1 in the segment of incline to the right (Path Diagram 4) is not significant,
at .107, the segment of decline (Path Diagram §5) showed a large and clearly

significant .683.

C. Findings

From the above, we see first of all that the factor of an active attitude on the
part of parents regarding L1 maintenance (factor 2) affects not only L1 maintenance,
but also L1-L2 interdependence and L2 acquisition—all three.

Secondly, it is clear that even in samples of the same group, depending upon



the segment of L1 proficiency level there is a portion in which parental attitude did
not have any effect.

Thirdly, there are segments of L1 proficiency level where L1-L2
interdependence is realised and segments where it is not, segments where L2
acquisition is high and segments where it is low. With respect to L1 maintenance
too, there are segments where maintenance increases and segments where it
decreases.

Fourth, it should be noted that, for the sections in which positive effects are
shown for interdependence and L2 acquisition, L1 maintenance is also good.

Fifth, from the second and third points listed above, it can be thought that
there is a critical level in L1 proficiency that must be cleared in order for parents’
attitudes to have a positive effect on interdependence, L2 acquisition, and L1

maintenance.

(2) Analysis of factor scores in the 33™ percentile and below
A. Path Analysis
B. Local Linear Regression Analysis

--based on factor analysis of the Parental Attitude Questionnaire--
Scatter Diagram 3

Scatter Diagram 3 plots (out of the sample shown on Scatter Diagram 1) the
total scores for L1 and L2 reading comprehension for children whose factor 2 scores
were in the 33" percentile or below. At first glance, no particular trend is observable.
When LOR is controlled and partial correlation analysis is carried out, a partial
correlation coefficient of .043 is obtained, which is not significant. Therefore, even if
we were to represent the L1-L2 relationship plotted above, there would be no

observable trend.
Path Diagram 6

Now let us look at Path Diagram 6, which takes into consideration the
relationship with LOR. Let us also compare this diagram with Path Diagram 3 (above),
which deals with factor 2 scores in the 66" percentile and above. {In what follows, we
will refer to the 66" percentile and above as “66p.” and to the 33" percentile and
below as “33p.”") For 66p., the path coefficient for L1-L2, which indicates L1-L2
interdependence, is .471 and is significant, as compared to .048 for 33p., which is
not significant. Thus, as long as vertical fluctuation is disregarded, interdependence

for 66p. surpasses that of 33p.



LLR Diagram 4

On LLR Diagram 4 (showing 33p.), in the L1 segments up to 63 we see a
tendency of gentle decline to the right for almost the entire sample; in the very small

remainder of the sample, there is a section of incline to the right.

C. Variablewise Sample Segmentation Analysis (VSS)
Path Diagram 7 shows the results of path analysis on the portion L1=63, which
reflects the overall trend for 33p.

Path Diagram 7

The LOR-L1 path coefficient here is -.501 and is significant. On Path Diagram 6,
which did not distinguish L1 sections, LOR-L1 was -.558. Path Diagram 7 is an
analysis of the samples shown on LLR Diagram 4, excluding the section of incline to
the right.

In the analyses presented so far in this paper, when L1-L2 interdependence, L2
total effect, and LOR-L1 in sections with an incline to the right were compared to
those in sections with a decline to the right, the values for the former were larger
than those for the latter in all cases. However, when we compare LOR-L1 values here,
we see that although Path Diagram 7 includes a section of decline, it shows a value
of -.501, whereas Path Diagram 6, which includes a section of incline, shows the
smaller value of -.558. Thus, here we see a reversal in the results. In the following

section we will consider the reason for this reversal.

LLR Diagram 5

LLR Diagram 5 shows the results of LLR analysis performed onthe sample L1=
63, which was shown on Path Diagram 7, using a scatter diagram with L1 on the
vertical axis and LOR on the horizontal axis. The first half ofthe LOR curve shows a
sharp decline to the right, and on the last part of the curve there is a sharp incline to
the right. Accordingly, it can be said that the fact that the LOR-L1 path coefficient on
Path Diagram 7 was not small results from the overall trend ofdeclineto the right—that
is. the “smallness” ofthe LOR-L1 path coefficient—being reduced due to the portion of

incline on the last part of the curve.
Path Diagram 8

Path Diagram 8 shows theresults of path analysis on the sample with the last

part of LOR (as above) excluded. For this sample, the LOR-L1 path coefficient is —



.789 and is significant. Path Diagram 6, which shows the results of path analysis
including the portion of incline to the right, indicated a value of -.558; LOR-L1 on
Path Diagram 8 is smaller than this, at -.789. This result is consistent with the trends
seen up to now in this paper.

(3) Comparison of the results for “66'" percentile and above” and “33™ percentile and
below”
A. Comparison of the 66p. segment of incline to the right and the 33p. segment of
decline to the right

Let us now compare the segments for which the results show the most
contrast—that is, the segment of incline to the right for 66p. and the segment of

decline to the right for 33p.
Path Diagram 4
Path Diagram 8
We will now compare Path Diagram 4 and Path Diagram 8.

a. [I-A axis]

For 66p., the L1-L2 path coefficient is .629 and comparatively high
interdependence is evident. Looking at the R-square change, we see that the portion
of L2 variance accounted for by L1 surpasses that accounted for by LOR. That is, the
contribution made by L1 to L2 is greater than that made by LOR. The total effect
obtained by L2 is 1.114, which is also extremely large.

For 33p., on the other hand, neither L1-L2 nor the total effect obtained by L2 is
significant.

Thus we see that when there is a strong parental attitude of active maintenance
of the native language and culture, in comparison fo a weak attitude, high
interdependence is observed and L2 acquisition increases as well.

It should be noted, in particular, that although this attitude on the part of
the parents is one that aims for L1 maintenance, L2 acquisition also increases.
The reason L2 acquisition increases as a result of aiming for L1 maintenance is
indicated very clearly in the analytical results reported above. That is, L1-L2
interdependence is high, and furthermore L1 variance accounts for a large portion of
L2 variance. In other words, the contribution of L1 to L2 is great, and because the

goal here is maintenance of L1, L2 acquisition also increases. The connection is

self-explanatory.
b. [I-M axis]



For 66p., LOR-L1 is -.327 and is not significant. On the other hand, for 33p. it is
-.789, which is significant and represents a large negative value for L1 maintenance.
We can say that a parental attitude of active maintenance of the native language and
culture—that is, an attitude of active L1 maintenance—has an extremely clear effect
on L1 maintenance. To put it another way, we can also say that this attitude has an

affect on L1 attrition.

¢. Findings

Let us summarise the results from the [I-M axis] together with the results on
interdependence and L2 acquisition from the [I-A axis].

First, it is shown here that the variable of parental attitude influences
interdependence, L2 acquisition, and L1 maintenance. That is, this is not a case of a
variable that aims for L1 maintenance having an effect on L1 maintenance alone;
rather, this variable also influences interdependence and L2 acquisition—it
influences all three.

Secondly—and this is a point distinct from the point made above—it is worthy of
note that although the variable in gquestion is one whose aim is L1 maintenance, it
also influences L2 acquisition and interdependence.

Thirdly, when there is a strong parental attitude of active maintenance of the
native language and culture, in comparison with the case of a weak attitude, L1-L2
interdependence and L2 acquisition, as well as L1 maintenance, are good.

Fourth, in cases where L1-L2 interdependence and L2 acquisition are good, L1

maintenance is also good.

B. Comparison of the 66p. segment of decline to the right and the 33p. segment of
decline to the right
Let us now compare the 66p. segment of decline to the right and the 33p.

segment of decline to the right.
Path Diagram 5

Path Diagram 8

a. [I-A axis]
For both 66p. and 33p., L1-L2 interdependence is not significant. The total

effect obtained by L2 is not significant either.
b. [I-M axis]

LOR-L1 is -.827 for 66p. and -.789 for 33p., and both values are significant.

The former value is slightly more negative than the latter, but it is reasonable to say



that the two represent roughly the same degree.

c. Findings

Let us summarise the results of the two axes together.

When the L1 proficiency of the child has not cleared the critical point, even if
the parents have a strong attitude of active maintenance of the native language and
culture, interdependence is not realised. Also, there is no significant L2 acquisition.
Further, L1 maintenance is negative, and the degree of maintenance is no different

than in the case of a weak attitude toward maintenance.

3. Summary of Results
A. Integration of the results reported in 1. and 2. (above)

Let us consider the statement made in section 1. (“Influence of L1
proficiency level”) that “L1-L2 interdependence, L2 acquisition, and L1
maintenance vary depending on differences in the L1 proficiency segment,” and the
result reported in section 2. (“Influence of parental attitude differences”) that “L1-L2
interdependence, L2 acquisition, and L1 maintenance vary according to differences
in the parental attitude toward active maintenance of the native language and

culture.”

a. Preservation of the constraint of L1 proficiency level difference (1)

Let us recall LLR Diagram 3, which showed the results of LLR analysis of factor
2 for 66p. Here the curve divides neatly into a decline to the right for the section in
which the L1 level is below 57, and an incline to the right for the section above 57. In
the section of incline, interdependence is realised to a high degree, L2 acquisition is
high, and L1 maintenance is also good. In this case, the segment of incline to the
right begins its ascent with 57 as the boundary point.

Now let us recall what we saw at the stage in which the influence of factor 2
was not taken into consideration. At an L1 proficiency level of 60~70, there was
observed to be a high degree of interdependence and L2 acquisition, as well as
of L1 maintenance. With the influence of factor 2 taken into account, we see a
slight difference in that the boundary is 57 and up rather than 60 and up.
However, if we consider these boundaries to be roughly the same, then we see
that for the sample of parents in which factor 2 was taken into consideration,
interdependence, L2 acquisition, and L1 maintenance was also better for children
whose L1 level was about 680 or above. From this, it can be thought that the
constraint of L1 proficiency level difference is preserved even under the

constraint of factor 2 parental attitude.

b. Preservation of the constraint of L1 proficiency level difference (2)



In the same way, let us recall factor 2 scores for 33p. On the scatter diagram
showing L1-L2 for 33p., we saw a considerable number of samples in the segment L1
60~70. As we saw a few moments ago, although in the case of 33p. there is an
overall trend of decline to the right, for the L1 segment between 62 and 68 there is
an incline to the right. In spite of the fact that for 33p. parental ratings for factor 2
were low, we do see an incline to the right here; in other words, this is a section
where interdependence, acquisition, and maintenance are all good.

This finding also indicates that the constraint of L1 proficiency level difference
is preserved even under the influence of factor 2.

c. The independence of factor 2

We have just seen that the constraint of L1 proficiency level is preserved even
under the influence of factor 2. Does it follow from this that factor 2 attitudinal
differences do not, in fact, function as a constraint? That is, are the effects of factor
2 confined to the limits of influence of L1 proficiency level, or is this an independent
factor which adds an effect distinct from that of the L1 proficiency level? Let us
consider this question.

First of all, with respect to L1 proficiency level difference, on Path Diagram 2
the segment L1 60~70, which shows high interdependence in a segment of incline to
the right, has an L1-L2 path coefficient of .548. On the other hand, on Path Diagram
4, which shows factor 2 for 66p., the path coefficient for the segment of incline to the
right is .629. That is, compared to the case in which there was no influence from
factor 2, the case in which there was influence from this factor (i.e. the case of 66p.)
shows a higher degree of interdependence, in a section in which the constraint of L1
proficiency level is preserved. Further, the total effect obtained by L2 is .855 for the
section with no influence from factor 2, but for the section influenced greatly by this
factor it is higher, at 1.114.

From this we can say that, with respect to interdependence and L2 acquisition
that is high on account of an L1 proficiency level difference (i.e. an L1 segment of
incline to the right), the degree of interdependence and L2 acquisition is amplified by
the factor 2 variable.

In other words, because the influence of L1 proficiency level difference is
preserved even in sections influenced by factor 2, it can be said that the variable of
L1 proficiency level difference is stronger than the factor 2 variable. However, over
and above this premise, the factor 2 variable has the function of amplifying the
effects of the factor of L1 proficiency level difference.

Secondly, with respect to differences between 66p. and 33p., the segment of
incline to the right on the LLR for the former represents a wider section than that on
the LLR for the latter (55~70 vs. 63~68), and the sample size for the former is also
larger (18 vs. 4). In addition, when we compare path diagrams for the segment



occupied by the majority of the former sample (L1257) and the segment occupied by
the majority of the latter sample (L1=63), the L1-L2 path coefficient for the former
is .629, but that for the latter is not significant. Furthermore, total effect obtained by
L2 for the former is 1.114, which shows a high degree of positive effect; however, for
the latter it is—again—not significant. We see yet another striking contrast with
respect to L1 maintenance: for the former, maintenance is negative but not
significant; however, for the latter it is -.789, which is highly negative and also
significant.

In sum, it can be said that, over and above the effects produced by L1
proficiency level difference, differences in parental attitudes also produce varying
effects on the L1-L2 relationship, L2 acquisition and L1 maintenance. The former
factor is stronger than the latter, but the latter functions to amplify the influence of

the former on interdependence, acquisition, and maintenance.

d. Educational implications

On the basis of the preceding discussion, let us now look at implications for
parent-initiated education.

An attitude focusing on active maintenance of the child's native language
and culture works to promote not only L1 maintenance but also L2 acquisition.
However, until the L1 level reaches a critical level, this attitude does not produce
visible results in terms of L1 and L2 growth. It is necessary to wait for
readiness—that is, to wait until the L1 proficiency level surpasses the critical
point. After the critical point is cleared, then parental attitudes show obvious
results. Moreover, results are evident not only in L1 maintenance but also in L2

acquisition.

B. Main Findings
a. Distribution of interdependence

Previous studies dealing with interdependence have pursued questions such as
the following:

a) With respect to sub-categories of language ability such as reading skills, oral skills,
etc., the question of between which skills interdependence is realised and, further,
to what extent it is realised.

b) Interdependence is weak between languages that are dissimilar (Genesee 1979).

c) It has been suggested that sociocultural factors such as motivation for

acquisition and maintenance affect L1 and L2 literacy skills (Cummins, in

Bialystok 1991)

The present study, which is grounded in the above studies, makes the

following points. First, the factors of L1 proficiency level difference and parental



attitude difference—that is, an active attitude of L1 maintenance—affect
interdependence. Secondly, the influence of these factors on interdependence—i.e.,
whether or not interdependence is realised—depends on L1 proficiency level
differences. Thirdly, in order for interdependence to be realised, a critical level in L1
proficiency must be cleared. Moreover, the critical level in L1 proficiency must be
cleared, as well, in cases where the parents have an attitude of active L1
maintenance.

This study focuses on presenting a research method to identify the distribution
of interdependence. Therefore only a very small portion of the distribution has been
shown. The next step will be to show the variablewise distribution, for each individual

variable.

b. Wholeness of the three: language acquisition, language maintenance, and
interlingual relationship (1)
--high interdependence, high acquisition, then high maintenance
The following relationship was observed: that is, when interdependence and L2
acquisition are high, L1 maintenance is high as well. We need to clarify under what
conditions and how generally this observation holds. However, it is worth noting that
language acquisition, language maintenance, and interlingual relationships show a

holistic nature in this way.

c. Wholeness of the three: language acquisition, language maintenance, and
interlingual relationship (2)
--influence of variables on language acquisition, language maintenance and
interlingual relationships, each and all
This report shows that the two factors of L1 proficiency level difference and
parental attitude difference affect the L1-L2 interlingual relationship, L2 acquisition,
and L1 maintenance—each and all. That is, two variables influence three kinds of
language development. Previous studies have investigated factors influencing
acquisition and factors influencing attrition. However, there has been no attempt to
look simultaneously at acquisition and maintenance, or to include interdependence
as well and look at influences on the collective whole. It can be said that the present
analysis, based as it is on a paradigm of organic wholeness that is actualised in the
L'’AMI paradigm, indicates one possibility for the study of the influence of specific

factors on all three kinds of language development.

d. Influence of L1 proficiency level difference
a) Depending on differences in the L1 proficiency level, the L1-L2 relationship—in
particular, interdependence—is either realised or not realised.

b) Results in L2 acquisition also vary according to L1 proficiency level differences.



c) Although in b. (above) the focus is on L2 acquisition, it is clear that this
acquisition is affected by the L1 proficiency level.
d) In order for interdependence to be realised, the L1 proficiency level must clear a

critical level.

e. Influence of a parental attitude of active maintenance of the native language and
culture
When parents have an attitude of active maintenance of the native language
and culture, and the child's L1 proficiency level has cleared the critical point, the
following kinds of effects (from the parental attitude) are evident.

a) Interdependence is realised between L1 and L2.

b) Although the attitude focuses on active L1 maintenance, L2 acquisition is also

good.

¢) L1 maintenance is good.

d) However, in order for the effects listed above to be realised, a critical point in
the L1 proficiency level must be cleared. In cases where this critical level is
not cleared, interdependence, L2 acquisition, and L1 maintenance are all
roughly the same as for the children of parents who do not have the attitude
described above.

e) Looking more closely at the parental attitude, we can say the following:

e-1) When parents make the kinds of efforts listed below, not only does L1
maintenance improve, but L2 acquisition improves as well. Also, although the
order of the listing is not rigid, the closer the item is to the top of the list, the
stronger this tendency is.

e-1.1) Read aloud/encourage the child to read fairy tales and stories in the native

language

e-1.2) Educate in the home using native language textbooks and reference materials
for use in the home country

e-1.3) Make efforts for contact with the home country by increasing opportunities to

return for visits

e-1.4) Use the native language for education at home

e-1.5) Try to pass on culture by talking to the child about her/his home country

e-1.6) Encourage interchange between the child and people from her/his home

country

e-1.7) Educate the child to maintain her/his home country identity

e-1.8) Try to use the native language in the home

e-1.9) Recognise that the native language is of great value to the culture of the home

country

e-2) Home/school language mismatch and maximum exposure



The results reported here indicate that the following ways of thinking are not
appropriate: i.e., “using different languages at home and at school will put the
child at a disadvantage” (home/school language mismatch), and “if you don’t use
the L2 in the home, thereby providing maximum exposure to it, there will be a
negative effect on L2 acquisition; thus, it's better not to use the L1 in the home”
(maximum exposure). Therefore, it is not necessary for parents to worry that
efforts to maintain the native language will result in a harmful influence on L2
acquisition; rather, they can be confident that L1 maintenance will promote L2

acquisition.

f. The existence of a critical level in L1 proficiency
In order for differences in the L1 proficiency level and differences in parental
attitudes to have an effect on the L1-L2 relationship, L2 acquisition, and L1

maintenance, a critical level in the L1 proficiency level must be cleared.

C. Summary by category: interdependence, L2 acquisition, L1 maintenance

a. Interdependence

a) Realisation of interdependence depends on L1 proficiency level differences.

b) In order for interdependence to be realised, the L1 proficiency level must clear a
critical level.

c) Parental attitudes—specifically, the nine items which constitute an attitude of
active  maintenance of the native language and culture—influence
interdependence, in the order given above.

d) However, in order for parental attitudes to have an effect on interdependence,
the condition of clearance of a critical level in L1 proficiency must be met.
That is, there is a critical level in L1 proficiency for the factor of parental
attitudes as well.

e) The fact that a parental attitude of active maintenance of the native language and
culture has an effect on interdependence indicates that interdependence is

influenced by educational factors.

b. L2 acquisition

a) Results are obtained in L2 acquisition—in the sense of the total effect
obtained by L2 because there is an L1—in correspondence to the degree of
interdependence (as indicated by the L1-L2 path coefficient, R-square change,
etc.). '

b) In the same way that realisation of interdependence depends on L1 proficiency
level differences, results obtained in L2 acquisition vary according to L1
proficiency level differences.

c) Although the focus here is on L2 acquisition, this acquisition is influenced by the



C.

a)

L1 proficiency level.

In the same way that interdependence is influenced (in the order given above,
stronger to weaker) by the efforts described in the nine items which constitute an
active parental attitude towards maintenance of the native language, L2
acquisition is also influenced by these efforts, in a similar order.

However, here too the condition of clearance of a critical level in the L1
proficiency level must be met. That is, in order for parental attitudes to produce

positive effects, a critical level in the L1 proficiency level must be cleared.

L1 maintenance

When interdependence is realised between L1and L2, L1 maintenance is good.

b)In addition, when interdependence is realised between L1 and L2 and, at the

c)
d)

e)

f)

same time, L2 acquisition is good, L1 maintenance is good as well. In this
respect, the three kinds of language development—i.e. interdependence, L2
acquisition, and L1 maintenance—are all connected in a strong relationship of
influence.

L1 maintenance varies depending on L1 proficiency level differences.

L1 maintenance does not improve unless the L1 proficiency level clears a critical
level.

Parental efforts have an effect on L1 maintenance. Specifically, an attitude of
active maintenance of the native language and culture promotes L1
maintenance.

However, in this case too, there is a critical point in the L1 proficiency level, and
under conditions in which this critical point is not cleared, positive effects on L1

maintenance do not emerge.

. Findings with respect to research methodology
. The finding that variables such as L1 proficiency level difference and parental

attitude influence the three kinds of language development—i.e. L1-L2 relationship,
L2 acquisition, and L1 maintenance—was made possible by the analysis of L'AM|

as an integrated whole.

. Likewise, an integrated L’AMI analysis also made possible the finding that, when

there is L1-L2 interdependence and L2 acquisition is good, L1 maintenance is

good as well.

. The finding that realisation of interdependence in the L1-L2 relationship as well as

differences in the extent of L2 acquisition/L1 maintenance depend on the segment
of L1 proficiency level was made possible by the use of LLR and VSS (which is
based on LLR). Moreover, it was possible to grasp even finer differences using

path analysis.

.In the same way, a three-phase analysis using LLR, VSS, and path analysis made



it possible to see that, in order for the variables of L1 proficiency level difference
and parental attitude to have an effect, a critical level in the L1 proficiency level

must be cleared.

e. Path analysis

a) By introducing LOR into the path diagrams, it is possible to obtain a more concrete
grasp of the relationships among L1-L2 interdependence, L2 acquisition, and L1
maintenance when LOR is taken into consideration.

b) By looking at the path coefficient, R-square change, R-square, and partial
correlation coefficient all together, it is possible to grasp closer relationships
among interdependence, acquisition, and maintenance.

c) When investigating the path coefficients on the path diagrams, it is not possible to
get an accurate view of the effect of differences in variable segments on the X-axis
of the LLR when no investigation is made of the fluctuation of the Y-axis variable
along the X-axis variable segments. In other words, by examining the fluctuation of
inclines and declines, and by looking at to what extent these are offset by each

other, it is then possible to carry out an accurate analysis of the path coefficients.

f LLR

By carrying out VSS, based on observation of the fluctuation of inclines and
declines on LLR diagrams, and seeking path coefficients for each segment of the
X-axis variable, the following two things become possible. First, it is possible to
obtain an accurate grasp of the segment-by-segment movements of the variable that
is the object of analysis—movements that are offset by each other when correlation
is sought without dividing the variable into segments. Secondly, as a result of being
able to obtain such an accurate grasp, it is possible to keep error to a minimum, even

when seeking correlation in cases in which the sample number is small.
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1 <LOSH, LOR

HOR N=123
534
(.000)
[.158]
(.000)
> L2
[.O061] R SQUARE=.219
(003) e
<.270> [I-A axis]
(.000) L1-L2: .282 [.06]1]

LOR-L2: .534 [.158]
TOTAL EFFECT OBT'D
BY L2: .816 [.219]
[I-M axis]
LOR-LT: -.482 [.000]
(L1) R SQUARE: [.233]
PATH DIAGRAM 1



1 <LOSH, LOR

60 < L1 <70
LOR N=29
307
(.067)
.092]
.007)
> L2

[I-A axis]
L1-L2: .548 [.253]
LOR-L2: .307 [.092]
TOTAL EFFECT OBT'D
BY L2: .855 [.345]
[I-M axis]

(L1) R SQUARE: -
PATH DIAGRAM 2



LOR

FACTOR 2=> 66p

PATH DIAGRAM 3

1 <LOSH, LOR
LT ALL, N=29
L 2

[I-A axis]

L1-L2: .471 [.173]

LOR-L2: .504 [.080]

TOTAL EFFECT OBTD
BY L2:.975 [.254]

[I-M axis]

LOR-L1: -.467 [.218]

(LT) R SQUARE: [.218]



LOR

FACTOR 2=> 66p
1 <LOSH, LOR

PATH DIAGRAM 4

R SQUARE=.431

[I-A axis]

L1-L2: .629 [.221]

LOR-L2: .485 [.210]

TOTAL EFFECT OBT'D
BY L2: 1.114 [.431]

[I-M axis]



FACTOR 2=> 66p
1 <LOSH, LOR

LOR

[I-M axis]
LOR-L1:-.827 [.683]
(L1) R SQUARE: [.683]

PATH DIAGRAM 5



FACTOR 2=> 33p

LOR | <LOSH, LOR
L1 ALL N=31
Lo

LOR-L2: .377 [.123]
TOTAL EFFECT OBTD
BY L2:.377 [.123]
[I-M axis]
LOR-L1:-.558 [.311]
(LT) R SQUARE: [.311]
PATH DIAGRAM 6



FACTOR 2 => 33p
1 <LOSH, LOR

L1 <= 63

N =26

LOR

[I-M axis]
LOR-L1:-.501 [.251]
(LT) R SQUARE: [.251]

PATH DIAGRAM 7



FACTOR 2 => 33p
] <LOSH, 1 <LOR < 6
L1 <= 63

LOR

[I-M axis]
LOR-L1: -.789 [.622]
(LT) R SQUARE: [.622]

PATH DIAGRAM 8
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