. * National Library of Canada
Collections Development Branch

Canadian Theseson  *

Microfiche Service sur microfiche
. -

4

NOTICE

The quality of this microfiche is heavily dependent -

upon the quality of the originak thesis submitted for
microfilming, Every éffort has beéen made to ensure
the highest quality of reproduction p055|ble

If pages are missing, contact the university whlch
granted the degree.

Some pages may have indistincg print especially

if the original pages were typed -wuth poor typewriter
-ribbon or if the university sent us a pdor photocopy.

Previously copyrighted materials (journal articles,
published tests, etc.) are not filmed.

‘Reproduction in full or in part of this film is gov-

erned by the Canadian Copyright Act, R.S.C. 1970;

c. C-30. Please read the' authorlzatlon forms whlch
accompany this thesis. .

THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

Ottawa, Canada
K1A ON4

Bibliothéque nationale dubanada
Direction du développement des collections

" Service des théses canadiennes .

AVIS

4

La qualité de cette microfiche dépend grandement de
la qualité de la thése soumise au microfilmage. Nous
avons tout fait pour assurer une gualité supérieure
de reproduction. .

Sil _mangque des” pages, wveuillez comrhuniquer
avec I'université qui a conféré Ie grade.

La qualite d'impression de certaines pages ‘peut
laisser a désirer, surtout si les pages qriginales ont été .
dactylographiées a l'side d'un ruban usé ou si |‘univer-
sité nous a fait parvenir une photocopie de mauvarse
gualité. _ N .

Les documents qui font déja I'oBjet d'un droit
d'auteur (articles de revue, examens publles etc.) ne
sont pas microfilmes;

La reproduction, méme partielle, de ce microfilm
est soumise a la Loi canadienne sur le droit d‘auteur,
SRC 1970, ¢. C-30. Veuillez prendre connaissance des
formules d'autorisation qui accompagnent cette thése.

LA THESE A ETE
MICROFILMEE TELLE QUE
NOUS L'AVONS RECUE



o~
.

SYNTACTIC DEVELOPMENT IN
' IMMERSION' AND 'NON-IMMERSTON'

TEN YEAR-OLDS

,?

-~

Ve .+ Ann Stuart Laubstein '
"\_~,} ™~ B.A. (Hons.), Carleton University, 1978

.

-

N :
- - A Theslis
Submitted in Partial Fulfillment of the%

Requirements for the Degree of

Master of Arts

\S
' Départment of Linguistics
University of Ottawa

April 1980

@ A. Stuart Laubstein, Ottawa, Canada; 1980

-

-



-

==y UNIVERSITE DOTTAWA |
| UNIVERSITY OF OTTAWA



’
-
o-\‘
-
CONTENTS
. *
List of Tables ......... et sseeat et . Tiid
List of FPigures ....veveeeeven. Cessanaa veeemd o iv
Acknowledgments ........ws... ; .................. . v
I.  Introduction ........ e e j,..;..f. _ 1
.l PE“!iminary remarks. .. iieiiennnnnnncnn. 1
lFZ The Research Pfebleﬁi.... ...... SIREE .- 1
. 1.3.§eckground: Tremaine's Study (1975).... 3
1(4/%he Present Study....v..vvv.... e .o | 6
1.4.1 The Dependent Variable............. . 6
1.4.2 The TasKeeieiiiieineanenenvennnnens .11
1.5 Indepdent Variables controlled for,.... 12
1.6 Summary..... seeenan L.; ................. . 15
IT.. Method i iin ittt ittt ittt teenennnnnn '16'
2.1 DeSigN.e.senserserirrennnnena '...: ..... .. _16
2.2 Subﬂects....; ......... et e ;...;...: 16
> 2.3 Materials..................:.. ......... ‘ : 'i?
2.4 Protedure....... ;.:........; ........... 17‘
2 5 Statistical Anﬂi§51s ...... T ;.. 18
III. Results ..... '...1...‘ ............. ,v...ﬁi...a 26
3 1 Introduction..J ..................... e 26
3 2.1 T-Tests for Means on Test Items .
and Total Test Score ..... O 26
3.2.2 T-Tests for Means on Verbal and ‘ .
Non- verual IQ and AgEeS .ttt edenenninnnn 32



3.3 Chi Square Tests for Ihdependence......

3.4 Pearson's 'r'.... ..., [P S

3.5 Multiple REgreSSiON..uuieceeeencernnennn
CeIV. DASCUSELON 4uenrnneeereennonnnneneensnnnnns

4.1 Weaknesses in .the ﬁesigﬁ.‘
4.2 Inexplicable Results :

4.3 Ambiguous Results....’........ e
4.4 Areas for Further\363qarch ...... .

3 -
V. Summary and Conclusions Ve

--------------------

7 b
Appendix*h: Descriptive Statistics of age
and IQ for each sq@group .................. -

P
Appendix B Statistical Hypotheses and
Statlstlcal eSSt S et i ittt e s eennennnnens .

Appendix C: Mean Ages and IQs of, Chlldren

at eaCh SCore Level.iue. et ieeneeesonnneenn
Appendix D: Test Sentences.......iiieiinicnnennn
REe el BNCES 1t inreneendtnesenatnnnscnesen et

37
40

45

48
48
50
52

54

55

. 57

58

65

66

71

ii



10.

11.

12.

13. -

iii

LIST OF TABLES
T-Tests for differences in means .......... 20

Variables recoded into high and low

~classes .......... T .. 21
T-Tests for differences in means .......... 22
T-Tests for differences in means ..... Cee it 23
Descriptive statistics of total

test score for each group ............... 27
Significant differences in means of -
I s and age for sentence within

the entire group —w..... Y . ... 33
Slgnlflcant ‘differénces in mean

IQ's and ages for sentence within

the subgroups ..-% ...... O, e 34
Mean ages for the dlfferent IQ

levels tivveeenennnnn. St e as e 37
Correlatlons ('r') whlch were signi-

ficant (alpha = .05) for the whole

group and the two major subgroups ....... 41
Correlations §'r') which were signi-

ficant within each of the minor :

subgroups T 42
Significant correlations at the three

I levels L.ivevninnn..., et “eenn 44
Results for the regression of test

score on'-age, -verbal and non- .

verbal IQ ...... et e e s eseeensaar e 45

Results for reduced model .........v0vouuw.. . 46
. .



LIST OF FIGURES

B
Errors by Immersion and Non-immersion
Children.......--..--.....‘.......--..-.. 28

Ll

Boys' errors: Immersion and Non-immersion. 29

Girls' errors: Immersion and Non-~
B 1111 T o o ) o R O 1

-

Girls' errors and boys' errors............ 32

v

iv



Acknowledgement

!
I would. llke to thank my thesgis supervisor Dr. P. G.

Patel for his valuable guidance throughout and, just as

important, for his kindness,

-

Special thanks are also extended to Dr. Francgs

Morrison and members of her.staff at the Research Centre of

the Ottawa Board of Education.



CHAPTER T

. INTRODUCTION !- ’ -

1.1 Preliminary Remarks

Conflicting results as to the effects of bilingualism on
language development, and more generally, on cognltlve develop-
meﬂt have been plausibly accounted for (Cummins, Jl) ln terms of
the 'addltlve' and 'subtractive' learning smtuatlons.l‘ A dominant
culture learning the second languagehout of choice characterizes
the 'additivé' situation. In the 'subtractave"case the indi-
vidual is forced by his own social situation.to learn the 'élite’
language-~— often at the expense of his own language. Thé French

Immersion programmes in t

Ottawa Public and Separate School
systems are 'additive' situations—
and Swain, M.)‘(Lambert et al.) suggest that in this latter

type of situation immersion programmes'have 1) positivefgffects

‘on cognitive growth in general and 2) no lésting deleterious

. - * 1Y -
effects on language development. TIf this is indeed the case it

has important implications, both theoretical and practical.

1.2 The Research Problem.

»

Are the development of language and other cognitive faculties
separate, independent processes or do they interact? Are the
answers to these questions the same for both first and, second ]

-

language{development? That is, do first ané second languyage

1 Cummins limits positive effects to those 1nd1v1duals who have
reaclied a certain 'threshold' -- this being a minimum level of
. competence. - : o

Y
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. I ‘
learning involve different cognitive processes, and do

they interact differently with other cognitive domaigs? 1In

'additive' situations do second language learning

“~ i

nd other
»

aspects of cognitive growth interact with each”/Other to each

other's benefit? Are the answers to fLhese questigns dependent
upon factors like'age, séx, IQ and .level of competence in the

' language being learned? At a practical ievel,-questions like ~
these must be;answered if our schools a?e to develop curricula

geared to the maximum developmcnt of our students at thi/f

1ndlv1dual level,

These are only a few of the myriad questions dealing with

the relatiqgﬁﬂip of first and S%Fond languagé'learning to cog-
nitive growth in general. We are still at the stage where the‘
goal is to formulate the appropriate empi{ical'quﬁstions SO
" that in .the end aftémpts may.be made to answer them. ThlS study
attempts to focus on a small part of the more general problem.
Namely, on the effects of the immersion p= ogramme on first
language sYntactlc development To do this, it compdres some
aspects of syntaghic development in Immersion children and their
Non~immersion countérparts. .
Quéstioﬁs cpncerning the effects of second language learning
on first langgage acquisition would perhaps be more tfacﬁable if
researchers agreed'on wﬁat they consideréd Ehe pertinent areas of
language development to be. For instance; spelling, punctuation
and reading tests would seem to be'ﬁeasuring‘éeripheral areas
" of language development in the éense that one can be 'fully
competent' linguistically and yet ‘illiterate. If Qoulé’gggm

that any effects of immersion on first language growth might be

-~
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most discernible if one were to look at the threel components

characteristic of all languages, in isolation. It seems

possible that the phonological, lexical and syntactic componeﬁts_

~ . . .
might be affected in different ways by second language learning,

and that these various effects may depené on the first and
second languages concerned. Learning French might augment an a
English lexicon but it probably would not affect a Chinesé. .
lexicon in th&s.way. A child in the Immersién programme |
might know the meaning of the word 'ameliorate' becausé of the

" fairly common French word *'améliorer' and his English counter-
part probably would not. The{é is also the'poégibility of
lexical iﬂferference where words mean different things in th? L
two languages but are orthographically the same - for example
'sensible’. If learning French is going to affect the deve-

. lopment of English 'its effects are going to be substahtively'
different for the three major areas and therefore it seéms
réasonable to look at the three areas separately.

Adding new items to the lexicon is presumably'something
speakers never lose the capacity for: but what of phqndlogical-
and syntactic rules? For how long can a speaker go on adding,

.
deleting-or modifying thesg types of rules? The answer to d
this is not -known. . For this reason it seems salutary to e#amine'
X these two areas for any effects of the irnmer_sion programme on.
first language devélopment. The present:study has chosen

syntax. ) X ¢

. ~T34
1.3 Background: Trmaine's Study (1975)

Tremaine's study of Immersion and Non-Immersion children
LY

is the only published Canadian study which has focused entirely

-

L]
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on syntax. She used syntactic comprehen51on tests to study
two quesﬁioge, one being the relation between Piagetian
operational level and syntax, and the other being whether
exposure to French improves the comprehension of English
syntax. If both cases her results were in the afflrmatlve
The latter was Support for the Edwards and Casserly (1973)
results that, not only do Immer31on programmes benefit second
language learning but also first.

Tremaine's study was 1nterest1ng in that it could be *
replicated. There were some weaknesses in %he design, however .
As she herself pointed out, her random samples from the two (/A‘\\%
groups could not be con51dered as unbiased because chlldren who
could not cope (p. 15) in the Immersion programme had been
shlfted into the English programme, and so in some sense the
Immersion and English children were not equal to start with.
iThlS was confirméd by the fact that there were more children
classed as !operational' in the Immersion group: 1In her

statistical analysis she controlled for this effect but as her

compare even smaller. Another weakngss w that _she did not
measure IQ. Various*studies have lin lardgudge development

and 'IQ (Peal, E. and Lambert w.,) (Kessler, C.) and controlling

. for this variable might have been more valuable than controlling .
for 'operational'. She also had children from grades f,_z, and

3 and it is conceivable that there might have been interactive
_effects of age and I1Q. And, too, her subjects were all tested

'individually'and S0 the size of the sample hadAto'be~kept doWn

)]
-



but a.design which wou;c:permit a 1arger‘more homogeneous
sample might be preferable. The small size of her sample (she
only tested part of her group on this structure) led her to
posit a base order of Goal Objectivel in the Ottawa dlalect
This was to account for the fact that her subjects had under-
stood the_structure whicH has the indirect object before the
direct, For instance 'Bobby showeé.tgz dog the cat'. Kessler
.(1971) testing the same structure had fcund that children had
mistaken 'the dog' for the Objective Case. With a sample of
108 children this study tested the same structure and found
that over 50% of both Immersion aed Non~-immersion children in
Ottawa diqd not understand the structure. That is, using a
‘larger sample (which was homogeneous in terms of grade and age)
the results matched the Kessler results. "Increasing the number
of structures tested would also,lead to greater prediction
accuracy with regard to overall syntactic competence.
(Treﬁaine's study consisted of 1l structures.) Oue wonders

too if one can‘generallze about the effects of immersion on
first language w1th such a young and varled group. Her subjects

ranged from grades one to three. Flrst it seems possible that

Y

the effects of the programme mlght be dlfferent for the dlfferent
age’ levels. Not only because of the 1nd1v1dual dlfferences in

levels of maturation but also because the children would have ..
~— .
spent dlfferent lengths of time in the programme and these two
P

things mlght 1nteract with each other. To recapltulate, it

1 Tremaine and Kessler both analyse their structures from a
Case Grammar point of view.



was felt that the nature of Tremdine's sample was not conduc1ve
to generallzrng about the effects of Immersion on natlve
language syntactlc growth. There were only 5 boys and 5 éirlé
from each group at the three grade levels (and as mentloned
_these were perhaps not equal to start w1th) Controlllng for
grade level left you with a sample size 10 (and if sex
differences are part of experimental error the sample size was
5). Controlling for grade level seems essential in view of the
possible interactive effects of age, mental ability and amount
of exposure time to’ the French Immersion programme. In
designing the present study these shortcomings were taken into
consideration. ‘

1.4 The Present Study

-1.4.1 ' The Dependent Variable

The aim of tﬁe present studf.was to tesf™EOr the effect
of the French Immersion Programme on the development of Engllsh
syntactic rules. Children in the English and Immersion
Programmes (the control and experimental groubs, respectively)
were to be compared on some variable which was con51dered to
be an appropriate measure of syntactlc competence.

'Competence' is rather a loaded term but it is useful for

]

our purposes., In therbroad Chomskyan sense 'competence' is ;
that internalize@ set of rules in the idealized speaker-hearer
which relates sounds to meanings. Syntactic rules are only a
subset of the whole. We shall use 'syntactic competence' to
refer to that set of rules which relate syntactic configur-

ations to their meanings. Clearly language does not exist in

a'vacuum;'it is used in context whether it be a mondblogue,



dialogue, or whatever. Nevertheless, it seems useful to
distinguish between what we shall term 'lingﬁistic' and
'communicative' competence. Loosely, the latter would be all
those rules which appropriately encode or decode all linguistic
and non—linguistic‘éues. Linguistic and communicative com-
petence éxist in‘varying levels in aifferent individuals.
Second. language learners can be quite clear examples of this.

" Rather paltry levels of linguistic knowledge sometimes
accompany/quite high degrees of whatever else makes up ¢
communicative competence r- resulting in more or less effective
communication. At the other end of the scale one can imagine
that if Henry James had talked the way he wrote he might have
often'failed‘to communicate with mortals less linguistically
competent than he. 1In other words-the correlation between |
linguistic and communicative compe;enqe need not be high in

r ,7"‘
any one individual.

»
:

For this reason a measure of syntactic competence was

wanted which would 1fmit the intrusion of non-linguistic cues

as much as possible. | Since language is part and parcel of the

extra-linguistic world this Seems a highly unnatural way of
looking at language. HoweVer, the question of whether there
is a cognitive Structure maif up of purelwy linguistic rules

as opposed to 'rules for us is an empirical one. We are

assuming that there is such a structure and that support for
its existence’is _-the appropriate decoding of items where only

linguistic information is available. Following naturally from

this is the assumption that if a structure cannot be decoded
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using only linguistic information then there is no linguistic
rule for that structure. 1In other words, rather than assume

that performance, factors have intervened to block the

-

execution of some existing rule, we would conclude that no

rule existed. With regard to this study, then, we are going N
to compare two groups’ of individuals in order to see whether
the set of syntactic rules is the same for each group and we

have suggested that, in order to ensure that our dependent

variable is measuring linguistic and not communicative com-

-~ , ) w
petence, contextual clues be omitted. More specifically, we

.-
want our instrument to measure one sm&il part of linguistic
competence, namely, éyntactic competence. What would be a’
valid measure from a substantive point of view? That is, éﬁich
syntactic structures would be the most likely to show'up the
diféerences in our comparison groups? Presumably, 'crmplex'
structures ar; learnéd 1éte relative to others and since our
sample was a group of ten and eleven year-olds ‘complex'
structures seemed apprdpfiate. 'Complex' in what sense?

Complexity was operationally defined. Those structures
were deeméquompiex which had been found to be complex by
different;egearchers on the basis of different measures. Some
of the diﬁferent ﬁeasures used were, for'instance,lstructures

(1) rarely or incorrectly used, “
(ii) complex relative to otheé\structures according

to a response time metric,

and/or (iii) those structures not understood in comprehension
tasks.

-

No attempt has been made to give reasons for the complexity'of

the items chosen. The 'whys' are interesting and important but ~

a

-



¢pirrelevant in terms of the present study. The area of difficulty-
e -
was (broadly) considered to be syntactic. In certain cases - /

this is certainly a question of one's point of view. For
instance in Sentence no. 5 (SS) 'Starbuck believed Apolio not
to have beenexamined by the doctor' the lexical item 'believe'
might be gonsidered the culprit. We have chosen to consider
this use of the non-finite clause, rather than the finite
analogue viz. 'that Apollo had not been examined by the
doctor' to be a syntactic matter. Wwithout trying to justify
them the following have been considered ﬁatters of syntax:
1The test sehtences exemplifying the areas have been noted
isee Appr D).) - i
' . (1) the omissicon of closed system items, (S6, 810, S$l14)
(1i) the reordering of items, (89, $2)

{iii) the use of non-finite clauses instead of‘their

" finite analogques (with a subordinating conjunction),

(s5, 7, sl1, S12, S13,-820, s21) |

(iv) auxiliary items (tense, voice, modal, aspect)
(81, S8, sSie, s18, s22)

(v) the use of adverhds. in a main clause to replace
subordinate conjunctions (519)

(vi) adverbial scope (S15, S4)

(vii) pronomial scope (S8)
(Vgrious sentences include more than one of the areas cited.
For example all of those in area (iii) would also come under -
area (i).) Of the 22—£est sentences only one is not here
accounted for, S3. It was used as a control for S10. Also,
some -reservations about S4 and 518 should be noted here.

.54 is a double negative 'Susan doesn't not like cake.'

This may be concéptually rather than syntactically complex.

3
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That is, if it.is difficult to get at the meaning of some
structure in one form, but the meaning is hot,a problem in
some other form, then the‘complexity is not conceptual and
might well be syntactic. For examplg, in 'the boy (who was)
offered...' the verb is clearly passive and subordinate . -
‘without the deletions\but othe?wise it mwgt be disambiguated
later iz/the sentenée. Presumably the meaning is clear when
there arg no deletions. The syntactic form is posing the
problem. In the case of the double negative however, negative
(she negative (like cake)) does not ‘equal positive (she like
cake). Nevgftheféss it seems possible that the.conceptual
cémpleéity would only exist for those who in fact had a

syntactic ruk¥e which related the positve and negative forms.

Those @haidecd e it as a simple negative would be doing so
because they Bad not found it any more complex than the simple
negative which they tﬁought it was. For this reason the
structure was considered to be a4 test of syntactic competence..
S18 and S22 are structurally idgﬁtical. 'Andy had watched
" T.V. for a couple of hours when he went to'bed"(éls) and
'Christophég\gad.studied for three hours when he went to bed'
(822). This study was piloted in Japuary 1979 to ensure that
the task itself would not mask any experimental effects. Ten
Grade 5 children were tested on the same structures twice,
over a one week period. Different léxical items were used.
for the ,two tests. S18 had a higher error rate than S22.
it was felt .that this might have been due to the two 'd's

interfering with comprehension in S18 because the ‘'had’ was

pronounced 'ad' in both cases. In other words we had
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. ~
phonological complexity added to syntac%&c. So perhaps 518

"is not only a test of syntax. ,\‘
}.4.2 The Task
As mentioned above the test was piloted in January. When
people are being tested there is always the possibildity that
some aspect of the task itself will interfere, will add to
experimental errqr;ﬂ We wantéd-to be sure that when there was
an incorrect response it was due to a lack of comprehension of

the syntactic structure and not because 1) the task was too

difficult or too long (ten year-olds do not like being bored)

-,

or 2) the vocabulary usedfwaé‘aﬁfamiliar.

First. Why use a'éomprehénsion task and notAa production
task? La@bert gE_gl:/(1973)‘partly measured language develop-
ment in the Immersion and Non-immersion groups with an,orél
expression task where a marker graded children on a scale of
1-5 -- a production task. Kessler (1971) and Tremaine (1975)

J
used pictures to test comprehension of various syntactic

structures. Thefe isi no evidence that levels of development in’
production and compreﬁbnsion'(encoding and decoding capacities)
N
are equal. Nor is it clear which is the more appropriate
measure in different areas of language. However, using a
production task to determine level of development is\fraught
with a number of proﬂiems. Subjective measures (scales) from
markers are unreliable and cannot be replicated. With
objective measures it is/difficult to specify the criteria;

word counts? clause counts? auxiliary counts? And further,

just'because some structure has not been produced there is no
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reason to assume it cannot or will %ot be. Comprehension
tasks can be devised where the criterion.is unambiguous;
naﬁely, has X been understood by Y or not? (Your scope, of
course is limited to those sé&uctures you test.)

For these reasons we have used a comprehension task~and
as ;entioned earlier we will assume that there is cemprehension
of a given structure if, and only if, (iff) there is a rulg
for that particular strudtu;e. (This involves the assumption
that performance facfors are randomly distributed in both the
Immersion and Non-immersion groups and thustxnrbe ignored.

In other words, it is guite clear that ﬁ%re and there on the
test, a chlld will choose the correct or incorrect sentence as
a paraphrase choice whether he understands the examiner's.
sentence or not. That ls,YQ? chance he will be rlght Oor wrong.
We assume that this will be true of both groups and hence,
does not matter.)

To help prevent any effects from boredom the test was
kept short (less than 20 mihutes) and the sentences themselves
were kept short so that short-term memory would not be over-
burdened. The 'complex' structure was read out loud by
Examiner but the two paraphrase choices were only read silently
by the children, they were not heard. 1t was felt that the
‘complex' sentence would beAfemembered better if it were the

only one read aloud.

1.5 -Independent Variables Controlled for

Varlous studies in the past decade have indicated that

there are correlatlons between language development and

L}
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1) socio-economic class-home environment (McCarthy, D.,
: 1962y, '

2) IQ (peal, E., and Lambert, W., 1962},
3) age (Loban, W., 1976) and
24) sex. '

With regard to the latter, 'it is well established that girls

- are more advanced than boys' (Peal, E., and Lambert W., p. 1,

1962). We were unable to control for home environment.
However, verbal I0, age,”and sex were. all controlled. These
were controlled on an individual, rather than on a group basis.
For example, if a child from the random sample of French
}mme}Bion children happened to be a boy, 10 years old, with a
verbal IQ of'llo, then a boy was found from the ﬁnglish
programme who matched the French boy on these variables.

This was to cg;trol for possible interactive effects of age,
IQ, and sex. We believed that an increase in age by 6 months
(we actually controlled at 3 month intervals) in a child with
a2 high verbal IQ might affect performance on the test
differently from the same increase(Fn age in a child‘with a
low IQ. 'Therefore, to control for/these variables on a

group basis might prove inadequaté. The mean age and IQ might
be the same in both the English and French groups, but the
high IQ's might be young in one group and old in the other.

As it turne?ﬂﬁht it was not far~fetch§§’39~gonsidér that high IQ's
might not be normally distributed throughout the age range.

In our two random groups (French girls and French boys) it
happens that high IQ's are more frequent at the lowerbage

levels. Since we 'paired' in the above sense this is also
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true of the English groups. What we have done, .then, is to
match each. of the 30 girls and 24 boys from the Immersion

group with their 'twin' in the English programme on the three
variables, age, seéx, and verbal I0." The children were all

from Grade 5 because we felt that any real effects of Immersion
were more likely to be discernible at this age than at the
young aée used by Tremaine. The group was also homogeneous in
that all the children had had § years in the programme.

Wi#h these variables controlled in this way, the proéhesis
was that there would be no difference in the performances of
the English and French groups on the dependent variable and
that we could conclude that the;e.was no reason to assume that
the French Immersion programme had any effects on the syntactic
developﬁent of English (neither good nor bad.) We expected
our results to conflict with the results obtained by Lambert
et al. (1973), Barik, H. and Swain, M. (1975) and Tremaine, R.
(1975) . |

The experiment was designed specifically to test the
above hypothesis. But added to this were two areas of interest
which could be called exploratory. Results of various‘stédies
have been indicative (as mentioned earlier) of relationships
between language development and our controlled independent
variables, age, sex, and verbal and non-verbal IQ. We wanted
to look at these relations in the whole group. This was not
strictly legitimate because the members of our group are not
independen@hgf each other because of the matched pairs design.

Similarly, were relationghips between the variables the same
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for each'éroup? For instance would there be a significant
correlation of test score and age in o;e group but not in
another? Would the relationships be the same for girls as
for boys? The second peripheral area of interest involved
the specific structures tested. Would the two groups,
Immersion and English differ significantly on particular
items? Nothing defiq;tive could be concluded if such
differences existed HWecause, in a narrow sense, there waé
only one example of each of the sentence types. Differences
would be suggestive however, and indicate areas for further
‘'more detailed research.
e ¥

1.6 Summary

Within the more general area of language's relationéhip
to cognitive development we have identified the specific area
of interest for this study viz. syntactic development's
relation to Immersion. Reasons were given for choosing our
dependent variable -- 22 syntactically complex sentences.
and for believing that using the appropriate task the dependent
variable was a reliable measure for comparing syntactic compe-
tence in the English and French groups. Finally reasons were
given for using a sample of matched pairs.. It was predicted
“that with the chosen dependent variable and using matched

pairs we would find no reason to assume that French Immersion

positively or negatively affects English syntactic development.’

o
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CHAPTER TII

' METHOD.

2.1 Design

- Syntactic comprehension tests were gdiven to a random

sample of children from the French Imme sion programme matched
with their 'twins' from:the‘English programme in the Ottawa
Public School System. Results of the tests were then analysed

in order to compare the levels of gnglish syntactic de&elopvent
in both groups. - | .

ar

2.2 Subjects ’,
The children were 108 grade five pupils (54 from
immersion and Non-immer¥%ion classes) from five Ottawa Puﬂlic
schools. Two considerat ons.determined thg selection of
schools; whether the school had both Immersion and Non-
immersion classes (to allow testing of both groups together)
and whether the school principal could schedule the testing in
an already‘overloadgd testing period -- June. Pupils were
then chosen at random from the Immersion‘classes of the five
suitable schools. The thirty girls‘and twenty-four boys thus
selectedl were then matched with controls from the schools'

reqular classes on the basis of age (within three months),

verbal IQ (within four points on the Lérge-qporndike test) and

1 Actually, 33 of each were originally selected to allow/for
absences and the like, with the intention of getting /30 of
each.
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sex. Social and ethnic background were not considered although

the lanéhage spoken at home was noted in all cases. There were,

- » . S
ajor subgroups -~ girls and boys from the-

therefoge,
Engllsh programme \(54), and girls and boys from the French
Immer510n programme (54), and four minor subgroups -= Eng%;sh
girls (30{, English boys (24), French girls (30) and French
Boys (24). Descriptive statistics of each variable for each
group appear in Appendix A.
2.3 Materials

The test consisted of twenty-two 'syntactical%y complex'
sentences (keeping in ﬁind the reservations in thié regard
discussed above). 'They were relatively short (that .is, short-
te;m memory was not ovérloaded) with simple vocabulary and some
proper names chosen'from children's current 'folk herces'.
(See Appendix D2.) For each sentence there were two .paraphrase
choices-- which of the two was the correct choice (éf or (b)
was randomiy decided. The lexical items were kept relatively
more invariant in.thg incorrect paraphrase so that any strategy
such as 'map morpheme to morpheme ' wéuld result in the wrong
choice. ’ SN |
2.4 Procedure

"Immersion and Non-immersion children were tested together
in groups of not more than twenty in five different Public schools
during the first week in June 1979. The time of day was

determined by the school prlnc1pals but as the experlmental and

-
A

I
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the control groups were tested at the same time neither group
Siffered in this respect.

All the children were told that they were representing
their respécti;e éroups Immersiéh and Non-immersion, and that °
the test was being used o compare their knowledge of Engllsh
Examiner then explained the task and the children werg)glven
two practice examples to ensure that they understood. (See
Appendix Dl.) Examiner read the example. All sept¥ences read
by Ekamiqer were only heard by thelchildren and rjot seen.

They were read only once and with slightly éxaggerated, but the
appropriate, intonation for the intended interpretation. Each

A
child had a' copy of two typed*paraphrases (a) and (b), and
was asked ?S,S{EEIE/Ehe one he felt was closest in meaning tg
Examiner's, (0Of all groups tested only one child made the
wrong choice on practice example 1 because she had misunder- N
stoog¥ the 1nstruct10ns All children were correct on example 2.)

After Examiner read each test item the children were given

i1

a@s much time as they needed to make their selections. The
complete test took less than twenty minutes and all grodﬁs
commented on how easy they found it.

2.5.1 Statisdsical Analysis L

Each of the 22 test items wés considered as a’separate
random variable with a possible value of 1 for a correct
response, or a value of 0 for the wrong answer. The total test

score was the 23%d variable with possible scores running from

0 to 22. Scores on these variables were then used to test for
' Iy
the effects of SexX, age, verbal and non-verbal IQ0 and Immersion.

e

) . | . \



The 108 subjects were classifiﬁd according to the purpose of
the particular test. The Eests wefe aimed at comparing
the relationship between the independent and dependént
variables in each of the two groups -—plé@ersion aéd Non-

immersion, and at comparing group perfgrmance on the dependent

variable.
7 S

2.5.2 T-Tests ' "’\

The random sample of 54 Immersion students were considered
as paired with thei;\Non—immersion counterparts and 23 paired
T-Tests (with 54-1 degrees of freedom (d.f.)) were, used 'to
test. for differences in means on each of the Eeft sentences
and on Lhe total test score. Means for Immersion and English /’
girls and for Immersion and English\bo "were compared in the
same way (with 30-1 and 24-1 4.f. respectively). '(éee
Table 2.1.) g



. Table 2.1

T-Tests for differences in means

20

Grouég

Variables

Classification No. of o

Criteria . - ases

Gr. 1

English subjects 54

Gr. 2

Immersion subjects - 54
108

Gr. 1

English girls © 30

Gr. 2

Immersion girls 30
60

Gr. 1

English boys 24

Gr. 2

-Immersion boys 24
48

Gr. 1

Girls {; 60

Gr. 2

Boys 48
los

Gr. 1

English girls 30

Gr. 2

English boys 24
5¢

Gr. 1

Immersion girls 30

Gr. 2

Immersion boys 24
54

Type
Sentencei i=1...22

Total test score

L,

7

No.

22
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Children from both groups were classified acco

rding
to IQ level (see Table 2.2) and Paired T+Tests were rph to

compare mean W:ét scores in the French and English group at

each of these TQ levels. (See Tab;e 2.3.)»

Table 2.,2.

Variables recoded into high and low classes

Verbal IQ Non~verbal IQ Age Test Score
High Z 116 Z 116 >11.0 | = 14

}
Average 100-115 100-115
Low <99 < 99 <€11.0 =13




Table 2.3 .

T-Tests for differences in means

22

~
Groups . Variables
t\ N
Clhssification :
Fiteris No. of cases I
Gr. 1 .
English Low IQ 12
Gr. 2
Immersion Low IQ o 12
24
Gr. 1 -
English Average IQ 28 Type No.
Gr. 2 -
Immersion Average IQ \ 28 : Total test score %
56
Gr. 1,
-English High 10 14
G, 2 ~ ~
Immersion High IQ 14
: 5

Note: These tests were run for the Immersion and

English groups as a whole and also for the
separate sexes. '
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Unpaired tests were used to compare boys' means on eacﬁ
of the test items and test Score to the girls' means on the
same variables. This was done for the group as a whole and
wmthln each of the two subgroups (106 4.f. and 52 d.f.).

(See Table 2.1.)

The children were cla551f1ed into groups for each of the
-. 22 test sentences dependln? on whether they were right (Gr. 1y
Or wrong (Gr. 2). T-Tests were run for differences in means
for verbal and non-verbal IQ and for age. (See Table 2.4.)

Table 2.4

T-Tests for differences in means

Groups Variebles

Classification
Criteria
- —terla

*No. of cases

Gr. 1 : ’
Test score2 13 67

Gr. 2
Test score €13 41

Gr. 1
Correct on sentencel - Type No

(i= l,...,22) e
See App. B,
Gr. 2 Table 3. Verbal I 1

%fcirrectzg? sentencel Nons%%rbal iQ Y
t oy

Gr. 1 : Age 1
Correct on sentencei . - ’ _
English

Gr. 2
Incorrect on sentencei
English

*See Figure 3.1

Gr. 1
Correct on sentence
- French
* .
Gr. 2. See Figure 3.1

Incorrect on sentencei
French
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Total scores were taken as-'a classification criterion —-

Gr. 1 being all subjects with 13 or better on the test and

Group 2 those with less than 13. Aagain the-meansiteEted were
IQ0's and age. (See Table 2:4)

All the children were grouped on the basis of test score
again but this time within the Immersion and English grnups
(=14 versus <14) and the mean IQ's and ages of the two groups
were compared That is those children with high scores in the
English group were compared on these variables to the hrgh
scoring children in the French group. (See App. B, Table 4.)

At each of the three verbal IQ levels there are chlldren
who do well {(214) and those who do not (¢l4). The mean ages and
non-verbal IQ's of those who did well were eompared to the
ages and non~-verbal IQ's of those who did not at each of these

verbal IQ levels.

2.5.3 Chi Sguare Tests for Independence

Chi Square tests were run to test for dependencies between
particular test ltems and verbal and f’n verbal IQ, sex, and
age and similarly for relationships between test scores and
these same variables. The tests were done both between and
within groups. (For statistical hypotheses and details of T-
Tests and Chi Square tests see App. B, Tables 1-5.)

2.5.4 Pearson's 'r' ~

Pearson's 'r' and 'r?' were computed.in order to test the
stréngth and the direction of the relationships between test
scores on the one hand and age verbal and non~-verbal IQ's on

the other. These etatistics were computed for the group as a

" whole and within the subgroups.

——



‘\\.-—'}

25

~ 2.5.5 Regression analysis
L d

Test scores were regressed on age, verbal and non-verbal

IQ0 assuming

statistical
Y.-=
i
where Y =
Xlz
X2=
X3 =
and X4 2

the existence of a 1inearﬂ;elationship. The
model assumed was:

Bo+ lelif B2X2i+ B3X3iw- 34x4i+ Ei i=1l,...,108
test scor¢

age k)
verbal IQ
non-verbal IQ
SRPLE
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CHAPTER ITI

RESULTS

3.1 Introduction

Statistical tests were run to test for the effects of
the independent variables age, sex, verbal and non-verbal 10
and Immersion on the dependent variable, syntactic compre-
hension tests. For ease of reference the various statistical
tests will be considered in the order in which they appear
in Section 2,5, tabulated in Tables 2.1 -~ 2.4 inclusive.

3.2.1 T—Tésts for Means on Test Items and
" Total Test Scores

The mean- scores on the test for each group are fairly

) clbsefgg you ‘can see from Table 3.1. The French girls have
the higﬁ%;p mean -- 12.17 and the English boys have the
lowest ~- 11.33. The English boys also have the lowest
maximum Qith 14. Both the Immersion boys and girls have top
scores of 18 and the English girls reach a maximum of 17.
(For freéuéncy of errors on each Separate test sentence for

the different groups refer to Figures 3.1 - 3.4.)



TABLE 3.1

Descriptive statistics of total test for
each group.

27

(Possible no. correct = 22)
Group Mean Standard Minimum | Maximum
deviation
English girls 11.43 2.46 7 17
French girls 12.17 2.68 7 lg
English boys 11.33 1.10 7 14
French boys 12.00 3 7 18
English girls/boys 11.39 2.24 7 17
French girls/boys 12.09 2.68 7 18
All children 11.74 2.49 7 18

i

Comparing the Immersion and Non-immersion groups using a

two-tailed paired T-Test (alpha = .05), of the 22 structures

tested there is a significant difference in means in the case

of three sentences. (The result is the same with a one-tailed

test.) The Immersion children perform better on sentences 1,

10 and 15 (s1, slo0,

515).

They have slighfly higher means in 63% of the items but

this proportion is not significant {(p. > .10).

Figure 3.1 is

a graphic repfesentation of the errors made by both groups. In

S1, S10 and S15 the Immersion children maké about 20% fewer

.
errors than their English counterparts.

-~
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Figure 3.1

Exrrors by Immersion '._-___.I and Non-Immersion —
Children '

100 4
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Test Sentenqes by Number
Note: (1) Fach group includes 30 girls and.24 boys
\ .
The mean number correct out of 22 is 11.39 for the English
children and 12.09 for the Immersion girls and boys; This
difference is not significant (although with a paired One-
~tailed test it is (p ¢ .048). |
The paired test was used to compare the English to the
Immersion girls' means. (Again using a two-tailed test with
alpha = .05.) The Immersion girls do significantly better on.
S7 gnd S17 whereas the English girls have a significantly
higger mean on S18. In this case the English girls have a

slightly higher proportion o%'higher means--52% versus 48%.
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This difference and the difference on the total test score are
not significant. ‘The toLal test mean for English girls was
11.43 and for Immersion girls, 12.16.

The boys' means weré 11.33 and 12.00, for English and
Immersioﬁ respectively. Both groups had exactly 50% with .
higher means so on the basis of this and the latter
statistics there is no reason to reject the null hypothesis.

The only significant difference among the ﬁoys-is S15 where %
the Immersion boys are better at the .005 level of significance.

Figures 3.2 and 3.3 show the boys' and girls' error rates

Relative frequency (percent)

respectively.
|
Figure 3.2
Boys' Errors: Immersion .- - r Non-Immersion [~
-~
100+
804
604
204
204
-l
0 ll‘l_rlil'l—ll'lllllIUIUT—
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Test” Sentences by Number
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Figure 3.3

Girls' Errors: Immersion [:::] + Non—-immersion |e—e

1004
80+
60 =
40
20 -
- | -
O l'lll'l(ll'lll]lill"l
HNM‘Q‘U}\DNCOO\OHNM"Q‘U‘)\DNCDO‘\O-—IN
. H-—I-—!r-l-—lr-ir—Ir—lr—lr—!NNN
Test Sentences by Number
. _
The Immersion and Non-immersion children were divided into
three groups on the basis of verbal IQ —- low (£ 99), average

(100~115) ang high (2116). . The paired T-Test was used to com-
pare the Immersion and English total test score within each of
these groups. 1t was con31derdﬁﬂp0551ble that differences that
were not apparent in the whole qiggp might show up at the
different IQ lewls. (Verbal Ib was the ﬁeasure;)- A comparison
of the mean number correct for boys and girls at each of the
three IQ levels showed no significant differences. In other
words the test m%ans for childrfen with low IQ's wefe the same

in the English aéd Immersion groups, as was true of the average

and high levels.

The boys and girls were also looked at separately. There
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\

were no differences except in the case of the English and
Immersion boys from thé low IQ group. The mean for ImmerSion
boys was 12.2 and'for’their English 'twins' was 9.8. This was

significant (p<.04). It should be noted that there were only

5 boys from ch groupf/with verbal IQ's €99 and so there were

only.4 d.f. fo st. There was also a significant
difference in|the non-verbal IQ's of these two groups. The
,Immersion boys Wwith low verbal IQ's'had a non-verbal averagg

of 166 and their English Edunterparts had 2 mean of 96 (p<.:05).
As was mentioned there were no other differénces among the boys

and there 'were none at all between the girls at the three -IQ

levels.

Combining the girls from both groups and, comparing their
means to those of the boys they do significantly better on Sl
whereas the boys.are better on S13 (p <.Oi and p<.02 respec-
tively}. Figure 3.4 shows how close the error rates of the
two sexes are.l The mean for the total test differ by only

.14 {girls in the lead) and this is not significant.

~

1 This supports the Tremaine re§ﬁlts for no effect of sex.
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Figure 3.4

4

Girls' Errors: “--e , Boys' Errors: .
: Y

~ . - Y

. SANTszaeNs g
Test Sentences by Nﬁmber S
Comparing English boys to English girls there are no
significant differences in their performance on any of the
sentences nor on the total test score. In the French groupl
the test score difference is not significant but girls and boys

-

differ on some specific items.: Girls do'significantly better

on Sl and S17 ani/zif—ﬁiif have significahﬁly higher means on
S13 and S16. .=

~
~

*»
3.2.2 T~Tests for Means on Verbal and Non-Verbal
I0's and Ages

Using the group as a whole and dividing it into groups
according to whether a test item was answered correctly or
!
incorrectly T-Tests for differences in means were run on each.

of the variables, Gerbal and non-verbal IQ and age. A one-



tailed test was used -J-the hypothesis bein§ that the means for

Gr. 1 (correct response) would be higher than tRe means for Gry~3.
—_— ) . . f . . hs
That is, higher IQ's and ages would go with right answers.

» AN, =

« This proved to be true inlthe case of some test sentences.
Table 3.2 gives the results ‘for the tﬁfsg variables which were
significanz\at a level of-at least .05 for the group as a
whole. Thé'relev%nt means are noted. The children who got
S13 and S22 correct have higher verpal and non-ve;bal 0's
whose differenges are significant. For S2 the verbal IQ;s are
higher but the non-verbal IQ's”a e lower. The group which got

&

S4 and S6 right ha

\‘higher,Q?ﬁ—ﬁerbal IQ's than those who were
y ) _ . .

3 ) .
wgaﬁg. The mean age is higher for those who are right on S19
. - N
but significantly younger on S17. This is possibly explained
'by the fact that children with high IQ's were younger than the
others. : . . . '
TABLE 3.2
N N

Significant differences in means of IQ's
and age for sentence, within the entire

group
—
Sentence- *Verbal IQ Non-verbal IQ Age
Xl X2 Xl X2 Xl X2
4 s2 113 107 113 119
54 122 114
56 118 113
513 112 107 120 114 -
S17 10.9 11.1
519 11.0 10.9
522 1 106 120 113 -
% v
‘ A

P}
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The same tests were run within the Immersion and English
-subgroups Those Non- 1mmers/pn ‘children who answered S17 and
515 oorrectly had 51gn1ficantly higher verbal IQ's than those
who did not. Similarly in the case of S9 and non-verbal I0's.
There were only 6 children gwho got S19 wrong in the English
group. Their age (10.6) w:§\sigaéficantly lower than was that
of the children who were right (11.0). within the Immersion
group there was.a significant difference in the expected

direction in both verbal and non-verbal IQ's on 86. Table 3.3

tabuldtes the above results.

’

TABLE 3.3 [

Significant differences in mean I0's
and ages for sentence. within the sub-

groups
/
Group Sentences| Verbal 10 Non-verbal IO Age
X X X X
X X
English 1 | ?- 1 2 1 2
girls/boys s9 \ 120 111
SiS 112 104 :
s17 111 "103 .
S19 { 1.0 10.s6
Freach : '
girls/boys S6 112 104 © 121 1o4

~

Sfudents were compared using the total test score as a
classificatory criterion. Gr. 1 were those who had scores of
13 or more (n = 41) and Gr.-.2 the remaining 67. Gr. 1 had
significantly higher verbal and non-verbal IQ's but there

was no age differenge. (Tests Qere one-tailed.) (For details

!

C



on mean ages and IQ's at each test score level see App. C.)

Gr. 1. Gr, 2 B
IQV | 112 107 (.02
TONV 123 113 ¢-001 &
Age 11.0 10.9  Yy.05 °

The four subgroups were also looked at separately and the
means for Gr. 1l non-verbal IQ's were significantly higher in

the Immersion girls and the Non-immersion boys groups. Non-

b L) )

immersion girls differed significantly on verbal IQ.

Meéns tests weré run comparing {(a) Non-immersion to
Immersion girls, (b) Nonmimm?rsion to 'ITmmersion boys and (c)
the whole Immersion group to all the Non-immersion students.
The criterion used was greater than or equal to 14 as a test
score versus less than 14. 1In other words in the case of (a)
all girls with high test scores from the English group were

coﬁpared to all girls with high scores from the Immersion
group. And similarly all those with low scores were compared.
The variables tested were age, verbal IQ and non-verbal IQ#
There were no significant differences on any of the eighteen
tests. That is, chiidfen who did well on the test from the
- Non-immersion groug'matched those from the Immersion group who
did well, on these three variables. This was also true for
the. low Séorlng chlldasfg\“

Children were qrouped into three IQ groups on. the basis of
verbal IQ -- low, average and high.' Within each of these groups
theﬁe were ﬁ@o classes, those who did well on the test (Z14) and

those who did not (X14). T-Tests were run compafing the mean

ages and non-verbal IQ's in each of these mutually exclusive
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aclasses. The tests were not run separately for Immersion and
Non-immersion groups because there were too few children who
had sgores of 14 or better in the low or average or high IQ

gfoups 6, 8 and 11 respectively). [here were differences in

mean age)l in the low and average-groupé (p£.05). The mean age
fgr the high scorers in the low IQ group was 11.3 whereas the
age for the \low scorers in the same 1O group was only 10.7.
In the avérage group the mean ages for higﬁ and low were
11.2 and lO.9_re§pect've1y. This groﬁp also ﬁad a significaht
result for nog:vérbal'lQ == 111 versus 100. 1In the high 10
group there were no Significant differencés. |

It happens that the sample is iopsided TEEE one looks at

age and IQ. For some reason the older children tend to be in

the lower IQ groups. This is true of boys and girls in both™ P2
gréups; Since the English children were matched on the basis {j )
of age; IQ, and sex Qith members of the Immersion group itxis

not surprising that they follow the Immersion children's -3

pattern. However there seems to be no reason for this to

have happened with a random sample of Immersion boys and girls.

The mean ages for the dlfferent IQ levels are llsted in Table

3.4. p

A

T
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TABLE 3.4
Mean ages for the differgnt IQ levels
. F]
Group High IQ Average IQ Low IQ
English girls 10.7 11.0 11.2
English boys ‘ 10.8 10.9 11.2
Immersion girls 10.8 11.0 11.1
Immersion boys 10.7 : 11.0 11.1
English girls/ 10.7 | 11.0 11.2
boys .

Immersion girls/ 10.8 11.0 - 11.1
‘boys

All Groups 10.8 11.0 . ‘T 11.1

A two-tailed test comparing the ages in the high and low
groups was significént (p<.000).

L
3.3 Chi Square tests for independence

Chi Square tests were run in the group as a whole and in
the two subgroups Immersion and Non-immersion in ofder to
determine whether there were any dependency relations between
the total test scores and particular sentences on the one
hand (23 variables) and the 4 variables age, sex, and vérbal
and non-verbal IQ onﬁthe other. .

Testing within grouﬁs was‘to enable us to ascertain
whether dependencies which existed in one group were, or were

not, the same as those which existed in the other. This was

in fact the case both when specific sentences were looked at

and when test scores were considered. For instance, S6 and S17
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were not independent of non-verbal IQ in the Immersion group
whereas in the Noe—lmmer51onfgroup this dependency relation
existed for S4 but not for SG or S17. Similarly for
relationships with verbal IQ. This-variable was significantly‘
related to S2, S3 and S12 in the English group but only the
S12 dependency existed in the Immersion group. There were no
significant results for age in either group when looking at
specific sentences. Each of the items was tested in the group
as a whole and within the subgroups for any sex dependeneies.
The only significant results were for the group as a whole.

On S1 girls were better (p<.02) and on S13 boys performed
better (p<.03).
It might be noted again here thae T-Tests comparing the

means of bgys and girLs in the French group have significant

results for S1, S17, S13, and S16 -- the girls having highef
means on the first two and the boys on tﬁe%iatter. Since there
was only one degree of freedom in these Chi Square tests there
is more chance of a Type 11 error here than with the T-Tests with
52 d:fjl that is the T-Test is possibly the better measure here,
Tests for dependencies between total test scores and age,
sex, and IQ in the whole group were first done with 13 as the
boundary between high and low scores on the test. The result
was significant for non-verbal I0 (p<.002) but not for verbal
I0. A reelassification of scores using 14 asbthe pivotal point
showed a dependency between verbad IQ and test score. However
when looking at dependenc1es and controlllng for other variables
14 as a cutoff left too many cells empty so 13 was again used.

The relationships of verbal and non-verbal IQ“controlling for



age were locked at as was verbal IQ and test score controlling
for non-verbal IQ. There weré no significant results except
for non-verbal IQ within the high age‘group. As noted above,
when non-verbal IQ was tested’;zzﬁ‘test score without con-
trolling for age the result was also significant.

Looking at the results in the subgroups separately, test
score was related to non-verbal IQ in the immersion group, but
not to either verbal IQ or ége.' Controlling for age did Qot
make any d%fference to the verbal IQ test score relationship --
they remained independent. The non-verbal IQ and test score
dependency Jwas true of the upper age group but, as in the case
of the whole group, nbn~verbal IQ was independent of test score
in the low-age group. Using Fisher's Exact Test the probabilities
were ,049 and_.057 re%pectively. It should he mentionéd that
this difference, albeit small, is not because there were fewer
children in the low age groua’—— in fact there were more (30
versus 24), ‘

In the English group, unlike the French group,non-verbal
IQ was not related to test score but verbal IQ was (again
unlike the Immersion group). Controlling for age did not
effect the independence of non-verbal IQ. The verbal IQ
dependency. remained significant in the lower age group but not
in the upper age group (27 in each group). When controlling
for non-verbal IQ the verbal IQ relationship is significant
in the high non-verbal group but not +in the low non-verbal
group. The results in this case are not cldse, but there are
only}two cases of children wigh high verbal IQ's who have low

Y
non-verbal IQ's. ‘ o
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3.4 Pearson's 'r!

As was mentioned in 3.2.2 the olderrchildren tend to have -
the lower IQ's in both the Immersion and Non—immersion groups.
In testing for correlations between the variables test score,
age, verbal IQ and non-verbal IQ the only significant negative
.relations were between age and bothIQ's. 'r' was equal to -.47
" for age and verbal IQ in the group as a whole and -.23 for
age and non-verbal IQ. Looking at the groups individually the
French boys have the highest negative 'r' for verbal IQ and age
-~ -.56 but each group has a significant negative value for this
relationship. The only minor subgroup which H;s a 51gn1flcant
result for the age non-verbal IQ correlation is the Immersion
boys where 'r' = -, 39,

~ The poéitive relationship betweén test scores and verbal
IQ's is ndt particularly strong in either the French or English
group. The coefficients are .23 and .35 respectively which
means that the strengths of the relationships as measured by
'r2' are only .05 and .12 respectively. The coefficiehts are
almost equally weak for the test score, non-verbal reiation.
Tables 3.5 and 3.6 give all the significant 'r' values. Table
3.6 tabulates the results for the minor subgroups. It should
be noted that the correlation between test score and non-
verbal IQ in the English boys group is high -- 48% of the
variation in test scéres can be explained by non-verbal IQ in
this subgroup (r = .69). As might be expected, the relationship
between verbal and non-verbal IQ is positive and fairly high.

The highest coefficient is .67 (English boys) -and the lowest is
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.58 (English girls).
TABLE 3.5
Correlations ('r') which were significant

for the whole group and the two major
subgroups (& = ,05)

Group Test | Age Verbal |Non-verbal
Score I0 IQ
Test Score All .28 .33
English .35 .34
n French .23 .32
Age ' all -.47 -.23
English . -.48 -.25
French -.45 =.23
Verbal IQ _All .28 — .47 .61
| English .35 -.48 .61
French .23 -.45 | .61
Non-verbal IQ All .33 -.23 .61
English .34 -.25 | .61
French .32 -.23 lbl




TABLE 3.6
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Correlations which were significant within
each of the minor subgroups (of = .05)

Group Irest Age’ Verbal Non-verbal
: Score I0Q IQ .
Test Score |Eng.girls .32
Eng .boys .43 .69
Imm.girls .38 .41
Imm.boys
Age Eng.girls -.43
‘ Eng.boys -.54
Imm.girls -.34
Imm.boys -.56 -.39
Verbal IQ Eng.girls | .32 {~.43 .58
Eng.boys .43 |-.54 .67
Imm.girls .38 |-.34 .60
Imm.boys “|-.56 .61
Non-verbal IQ [Eng.girls .58
Eng.boys .68 .67
Imm.girls .41 .60
Imm.boys -.39 .61

It seemed possible that relationships might be different

at different IQ levels.

out to be the case.

As indicated in Table 3.7 this turned

The relationship between test score and

.non-verbal IQ for English boys of high IQ is .94 whereas there

is no significant relationship for boys of average or low IQ on
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Q
these two variables. Similarly the verbal non-verbal IQ
relation has a value of .89 for French girls of high IQ but
there is no significant relationship between these variables
for the French/;igls of low and average IQ. The French
girls and English boys match here but the opposite is true of
the English group of girls. For verbal and non-verbal IQ in
the low IQ group there is a .77 coefficient while there is no-
correlation at the average ar high levels. 1In fact there is
an almost significant negative relationship at the high IQ
level, r = -.62 and p <.0?.

It is noteworxthy that the negative age and verbal 10
correlation is already beginning to sﬁrface at the average IQ
level. This might have implications for any IQ age interactive
effects with regard to the test Score. However, the relation-
ship, although significant is weak with ‘r only -.24 for
the group as a whole. By the high I0.level 'r' has inéreased
to -.44 in the whole group, but a good pért of this must be
due to the English boys subgroup‘whose correlation coefficient

is -.81.



TABLE 3.7

Significant correlations at the three IQ levels

LOW IQ. significant correlations (d = .05)

Group No. Variables 'r!
N\
All 25 Test score and age /// .35
Test Score and non-verbal I0 .42
Verbal and non-verbal TQ .44
English
girls/boys 13 Verbal and non-verbal IQ .42
English Age and non-verbal IQ .72
girls 8 '
Verbal and non-verbal I0 .77

AVERAGE IQ significant correlations (k= .05)

All 5¢  Age and verbal 1o | - .24

Verbal and non-verbal IQ .32
French 28 Test Score and non-verbal IQ .33
girls/boys Age and verbal IQ -.31

Verbal and non~verbal I0 . .38
French 16 Test Score and verhal I0 .45
girls S‘ Test Score and non-verbal I0 .54
-French . .12 Verbal and non-verbal I0 .64
boys » -

HIGH IQ significant correlations (el = .05)

All 29 Age and verbal 19 -.44
. French 14 Verbal and non-verbal 10 .63
girls/boys

English 8 Age and verbal IQ -.81
boys Test score and non-verbal I0 .94
French 7 Verbal and non-verbal IQ " g9l
girls .

1. For English girls 'T' = -.62 (p¢.07)
~\ .




3.5 Multiple

Regression

Assuming a linear relationship existed between the total

test score and the variables age, verbal and non-verbkal IQ a

. Z
regression analysis was done for. the whole group,

subgroups and the minor subgfoups.

the major

As can be seen in Table

3.8 there is a linear regression for the group as a whole

where multiple - 'r’

.37 and p <.01.

But looking at the sub-

groups there are significant results only- in the, case of the

English boys and girls considered togethér and EngLish boys

alone. There are no significant indications of regression for

the Immersion groups. Although r = .51 in the case of the

French girls F is not significant.

TABLE 3.8

Results for the regression of test score
on age, verbal and non-verbal IQ (See
2.5.5 for statistical model) :

Group Multiple 'r° F
All boys/girls .37 4.,07%%*
English boys/girls .46 3.15%
French boys/girls : .33 1.53 N.s8.
English girls .42 1.31 N.s.
French girls .51 2.19 N.S.
English boys 70 ‘o 4.09%
French boys .38 ' .BI.N.S.

Note: N.S.
*

* &

not significant

siqpificant at .05 level
significant at .01 level

o

)

Because of the significant correlation of non-verbal IQ and test
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' score when Pearson's 'r' was computed we attempted to fit a

-

reduced model to the data: o 2

Y. = Bo-r B.X + B2X2i+ Ei .

i 17141

where .i depends-on the number in the group being considered

Xl = non-verbal Ié

.xz (non-verbal IQ) (verbal IQ) (age)
g
Using this reduced model the results are similar to those for
the full model which included two more independent variables,

verbal IQ and age. Table 3.9 tabulates the results.

TABLE 3.9 m/\
Results for reduced medel:

(¥, = B, + Bﬁili + ByX,, * E;)-
Group Multiple 'z’ \¥' F
All boys/girls .36 'j 7.87** \
English boys/girls ' .45 6.14%%
French boys/girls | 32 “ 2.96 N.S.
English girls ‘ o, 440 . 2x§} N.S.
French girls . .48 - 3.93%
English boys, .69 ) : 8.81**
French boys ' .25 ( .67 N.S.
/"\_\
Note: N.S. not significant
* significant at .05 Ievel
- significant at .01 level )

"Using only these two variables the result for French girls is
significant at the .05 level, and the English boys' result Jﬁ

here significant at the .01 level. Fhere is still no reason

\.

~



to assume regression in the/case of English girls and French
boys. English girls had 'a significant simple 'r' correlation
with verbal IQ and so a second reduced model was fitted with

1

X; = verbal IQ (instead of non-verbal IQ). he results

remained non-significant. ,-/

47



CHAPTER IV

DISCUSSION&

4.1 Weaknesses in the design ;j\’f

P qpe main purpose of this study was to determine if
French Immersion had the positive effects on English syhtactic
development claimed for it by Tremaine (1975) . ne ob&ious
limitation of the studf in this respeét was thét the 52 sen-h
tences represent only a subset of the gamut of English éyntactic :
[- structures. Thus one's conclusions can only be tentative
regarding syntactic development in general. |
Using a larger sample (vis-8-vis Tremaine's) which was
homogeneous with respect‘to number of years in the Immersicn
Programme, and ¢ontrolling for age, sex and verbal IQ in the
individugl members of the group (that is, using 'matched pairs')
—3\\\_H/Fhe hypothesis waé that there wqﬁld be noc confirmation of the
Tremaine results. Strictly speaking, the nature of the design
did not permit ué to address the central guestion at all.
Whatever the results of the test no causal relation between the
Immersion Programme and syntactic development could be inferred.
At most we could cite differences and show the existence of
negative or positive correlations. And the prcblem with
correlations is, of course, the old probiem of the high
correlation between drinking mili as an infant, and bheing a
murderer as an adult.

This is the problem which faces all those researching the

effects of Immersion. A causal relationship could only be

D J .
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inferred if the French Immersion 'treatment' were tRe only

difference between the Immersion and Non-immersion chiddren.

|
|

Amo’§/£h? countless and perhaps unsPeQifiable things that
seem to be relatefl to learning are, to.cife two,.mental
abirity and motivation. It is not clear that Immersion Ahd
English children in the Ottawa syﬁtem are equal in these two
areas (ignoring any other possible differeqces). With respect
to mental ability children in the Public School System in '
Ottawa are tested in 4-year-old kindergarten and parents of
children who do not do well on the test are strongly dissuaded
from entering their children in the Immersion programme. This
kind of screening goes on throughout the primary school years.
Looking at motivation, Lambert (1972) refers to the highly
motivated parents éf the children in his study. From casual
observation this seems equally true of parents of Immersion '
children in Ottawa, whatever the various reasons might be.
Hog\much of an effect does this have on the cognitive develop~
ment of their children? \

Mental ability énd its interaction with age, and moti-
vation differences might have been part of thg reason for the
Lambert and Tremaine results. This study tried fo eliminate thf
formerl és a possible source of variation by using 'matched
pairs' rather ;han random samples from both progfammes. Verbal
IQ was used -- not non-verbal. Results of this study suggest

that in the case of English boys the more appropriate measure

would have been non-verbal IQ, however verbal seems the

1 As measured by IQ tests.
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relevant measure for girls. (These judgerients are based on

the correlation coefficient for test score and IQ). Perhaps
both should be used. How one eliminates factors like moti-
vation and all other sourc;s of'éxperiﬁentai error remains an *
enigma. Unfortunately children are not albino white mice and
it is rather difficult to control for individual differences., .
The central question of this study then could not be
answered in any definitive way. What of the peripheral

)

questions? We wanted 1) to compare Immersion and Non-immersion

performance on specifi?)structure types as exemplified in each

of the 22 sentences afi 2) to determine whether relations
a{ii?le and the independent variables
existed and if so, to examine their ‘direction, strength’ and

form. With regard to the former (1) any resplts could only .

point to areas of interest for further research because

several exampleé of'eagh type of structure would be-heeded
for any.conclusioﬁ to be reached. 1In the caigﬁbf‘the latter
(2) this researcher is at a loss as to how to‘interpret the
results. This one might call a weakness in the researcher

rather than in the design.

4.2 Inexplicable results

Let us first consider these. 'uninterpretable' results. The

dependencies and line

relations that were found to exist
were a 'rag-bag'. Whatl was true of cne group was ﬁot true of
another. And this pattern did not follow the Immersion Non-

immersion dichotomy. ,As‘measured‘by-zi: Chi Square statistic

for instance, there were 4 sentences for which there were
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significant dependencies for tﬁe English group, and this was
true of 3 sentences for the French gfoup. The dépeﬁdency

was the same only in the case of one sentence -- verbal I0Q
ana\Sl2 were not independent." 'The witch hoped to seem to be

a nice per;on' (s12). Ehis suggests that the French and English
groups mig}t be different. But‘then we look at Pearson's 'r°’

for test score and the different variables. Here we have,

significant correlationi for non-verbal IQ in the French girls
group ('r' = ,41) and the English boys group ('r' = .§9).

(See Table 3.6.) This relationship goes as high as .94 for
English boys of high verbal IQ but there is no significant
non-verbal IQ'Eest score relationship for French girls of
high IQ (See Table 3.7). The form of the relationships were
different‘too as indicated by the regression analysis. There
was no multiple regression of the test score on the variables
for the French boys group but the result was significant for
English boys. 'Helter-skelter' might best describe the

’ .

relationships. Do thev suggest the poésibility that the
processing of syntactic data may indeed be quite separate from
the processing of other data? Tremaine refers to a correlation
wiéh 'r' = .35 as a high correlation between her syntactic
cémprehension test and Piagetian 'operational' level, because

- it was significant at the .01 level. We.had a similar result
for the test and non-verbal IQ in the group as a whole ~-

'r' = .33 and p <.01. But as mentioned aﬁoﬁe this correlation
was énly true when looking at the subgroups of French girls and

English boys, not of French boys or English girls. Because the

-,
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English boys' result was so high -- .69 —— a good proportion
of-our .33 probably refers to them. What does Tremainefs
'r' = .35 mean? One interpretation based on r? is that 12%
of the variation in the test score can be accounted for in
terms of opératibnal level (oriin our case 1ll% in terms of
non-verbal IQ).l Whaﬁra?zi:? other 88%? Clearly there is a
lot of something affecting “Comprehension which is not
operatiogal level. (Might.tﬂis missing 'someth}ng' be

Chomsky's separaté language faculty?)’

4.3 'Ambiguous results

what did the results of this study indicate with regard
N
2? Immersion and native language syntactic development?
h

ey tended to confirm our hypothesis, which,as stated was the
null hypothesis. However they were ambiguous. -

First let us consider the results in te;ms of total test .
scores. Paired T-Tests indicated that Immersion-girls did not
differ from Non-immersion girls. Neither did the boys differ.
Neither did the group as a whole differ using a two-tailed
test with aipha = .05. In terms of this study's hypothesis a
‘two-tailed test indicéﬁed the bias of the researcher so a one-

tailed test was run. The .7 difference in meané between the

two groups became significant. Perhaps a brief look at

1l Not ¢nly were verbal and non-verbal IQ not sufficient con-
ditions for doing well (Z 14) on the test they were not even
absolutely necessary conditions. Three examples:

IQV IONV
English boy 98 102
- French girl 89 95 -
French boy 89 95 f

)
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significance is in order here. The. larger your sample the
more.péwerful your test -- a difference of .000l could be
éignificant at the .0001 level if y( r saﬁple were large enough.
Is the difference of .7 in fact nteresting? A more extensive
study would answer that. The possibility was considered that
the Immersion Programme might have different effects depending
on IQ level. For instance that Immersion children of high IQ
might do better on the test-than Non-immersion children of
high IQ; whereas this might not be true of children of low IQ in
both gfoups. The null hypothesis was supported in all cases.
No difference in mean test scores at each of the three IQ
levels when comparing the girls and boys together. (There
was one exceptién when looking at boys and girls separately,
see 3.2.1). )

Similarly with respect to the children wh6 did well on the
test from botﬁ-groups (214) and those who did badly ({14). No
differences in age, vefbal ch%r non-verbal IQ in the two. groups.
- In other words almost all tests comparing the performance of
the two groups on the test as a whole supported the hypo-
thesagf-- no difference. '

This similarity between the g{sup performances is evident
too when one compares the error rates on the separate sen-
tences. (Sée Figures 3.1-3.3) -But why then were the results
referred to as ambigﬁous? Because there are significant
differences on 5 individual items, and, with the exception of
one of them where English girls are better (s18), the differ-

ences are all in favour of the Immersion group. One would

L
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need to test several examples of the 5 structures concerned
to be confident of these results, however they are suggestive.

4.4 Areas fcr further research

(a) Are the above mentioned differefces real? If these
differences wi;h regard to specific items are Eeql are they
‘,/ianguage independent or are they related to English and

) French? . That is, does second lanquagetlearning affect the

processing of certain kinds of syntactic structures?

(b) What was surprising about the results /0f this stud{‘ﬂgs/

the fact that almost all the children commented on how easy

the test was and yet they did rather badly. Thit is, they

thought they understood when in fact they did not. Would

this be true of older children? of adults? How would adults

cdmpare to the ten year-olds of this study?

{c} This study focused on comparing two groups and completely

ignored one, clearly crucial,area. What is at the root of the
complexity of these sentences? Why is 'Bobby showed the sheep S~—
the lion’' so much more difficult than 'The hammer wasn't in
the  tool-~box, having been borrowed'? And why is this latter

so much easier than its cognate 'The Smiths didn't have any

money in the bank, having been robbed'?
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CHAPTER V
SUMMARY AND CONCLUSIONS

Various studies have concluded that in 'additive’
situations second language learning has positive effects on
native language development. We considered that these
positive results might have been due to inadequate controls of
.indepenaent variablfs known to bé related to language develop-
ment -- namely, sex, \ge, verbal and non-verbal IQ. In order
to remedy these possiblelﬁeaknesses, té eliginate these
possible sources of the positive results, this study used a
'matched pairs' design. ‘

'Linguisfic' and 'communicative' competence were
differentiated. This distinction was drawn as aﬁ apoclogia
for using a highly unnatural setting -- an 'out-of-context'
comprehension test -~ as a basis for inferences ;egarding
syntactié development.

A comprehension, rather than a‘production task was ‘used
because of the lack of well defineﬁhcriteria for interpreﬁing

—
the results of production tasks. Each of the sentences used
to test comprehension was one which had been found; in the
literature, to be 'complex'. — )
' e

There were 108 girls and boys from the Immersion and
English programmes who were tested together in.small groups
on the 22 test items.

The hypothesis of this study, that there would be no

. difference in the performance of the Immersion and Non-immersion

~1



groups was

1) supported with regard to their performance on the
test as'- a whole, W

but 2) not clearly supported when their performance on
particular structures was considered. There was some indication
that the groups differed here, but a more extensive test would
be needed to decide on this.

The effect of sex was also only visible in a few par-
ticular items, not on overall pérformance. There were positive
correlations of verbal and non-verbal I0 both with specific-
test sentences and on the total test score. The effect of age
was not apparent in the group as a whole, but this was possibly

because those with high IQ's were young. The correlations

differed bth within and across the Immersion and Non-

——

immersion groups. These differences could not be expiained.
In general then, although the study could only be

suggestive as to the peripheral areas it explored the design
seemed appropriate for the specific task it was set up for;
to test the null hypothesis that the experimental and control
groups aid not differ in English syntactic defelOpment. The
results of the various tests gave us no reason to reject the
null hypothesis. There is no reason to assume that second

language learning improves native language syntactic develop~

-
t

ment.

s
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* Table 1
Descriptive statistics for each subgroup for
age and IQ
i
.Y
Group + + Statistic Age Verbal IQ Non~verbal IQ[l
English ! mean 10.9 112 116
boys . ’
stand. :
dev. .4 15 ' 17
.‘
min.. 10.0 90 86
max. 11.6 150 145
French
boys mean 10.9 112 118
stan.
dev. .4 13 15
min. 10.0 89 91
- \—-A
max. 11.5 Add 141
English mean 11. 106 ' 115
girls
stan.
dev. ) .3 1z . 15
min. 10.2 86 79
max. 11.5 ® 139 142
French mean 11. . loe 117
girls
stan.
dev. .3 12 _ 15
min. - 10.4 79 75
3 max. 11.6 135 T 142




APPENDIX B

Table 1(a)

Hypotheses: H,: U, = U

Statistical Test: Two-tailed paired T-Test
; alpha = .05

ra
Variables: Sentencei (i=1,...,22)

=4

;
Total test score ‘. —“"‘“ﬁa_NjJ

Groups -\v\\‘hh-_‘gegrees of freedom
| ,

Group 1 English girls/boys

. 54-1
Group 2 French girls/boys
Group 1 English girls
30-1
Group 2 French girls
Group 1 English boys

24-1
Group 2 French boys '
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APPENDIX B
Table 1(b) -
@ .
Hypotheses: H,: U, = U, ' Hl: Uy # U2

Statistical Test: Two-tailed unpaired
T-Test, alpha = .05

Variables: Sentencei (i=1,...,22) ry

Total Test Score

Groups ' Degrees of freedom
Group English and French girls .
108=2—
Group English and French boys
Group English girls o
' : 54-2
Group English boys :
‘ Group French girls
54-2
Group French boys .
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. ) APPENDIX B . -
Table 2(a)
a
Hypotheses: Hy: U = u, Hy Uy . U,
\ ‘ .
Statistical Test: One-sided unpaired T-Test
~alpha = .05 o
‘ Variables: Age '
] ‘Verbal IQ
LA ' Non-verbal IQ
H . S Sy
. Groups - , Degrees of Freedom
Group 1 Correct on sentence. '
B (i=1,...,22)
. . 108-2
Group- 2 Incorrect on sentencei
. ™
proup 1l Correct on sentencei .
b (EnglisL}/l) . . .
. ~ & . 54_%‘) —r~
Group- 2 Incorrect on sentencei
(English) h
Group 1 Correct on éentencei ’
(Fre ) .
e ] 54-2 .
Group 2 1Incorrect on sentencei
" {French) - N \r \j Y
. o ]
r H
Vo o
AT ) ¢
s -
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APPENDIX B .
Table 2 (b)
: Hypotheses: HO: U, = u, . Hy: Uy .;:'-U2

Statistical Tests:

f
Two—sj,ded urpaired T-Test
.05

9ipha =
,/Varia-bles: Age
; Verbal 10
\ —— Non-Verbal 1Q
P - V’ = LR
¢ ‘ @s \M Degrees of freedom
T ~\ -
/ .
’ . Group 1 Test Score 214 >
(English) :
. . N (10-1)-  (15-1)
Group 2 Test ScoreZ14 /\ '
(French) . ‘? <
Group 1 Test Score =14* Y )
(English girls)
. (6=1)  ‘(10-1)
Group 2 Test Score =14 ¥
' ‘ (French ‘girls)
Group 1, Test Score 214 .
. . (English {boys) )
. {4-1) (5-1)
oup 2 Test Score= '
(French boys) ﬁ
Group 1 Test Score < 14 L
(English girls/boys)
' ' (44-1) (39-1)
Group 2 Test ‘Score ¢ 14 )
(French girls/bo s)
? : ol F AN
Group 1 Tes core ¢ 14 :
. English girls) K X
, ‘ (24-1) =\ \(20-1)
gl Group 2. Test Score ¢ 14 T
, Erench girls)
D ,/""/ Group 1 Test Score {14
. (English boys)
. {20-1) {19-1)
Group 2 Test Score(l4
: (French boys)
)
N, - —
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APPENDIX B

i

' ﬁ Table 4 |
Hypotheses: 0" Ul =

U

2

Hl: . Ul# U2

Statistical Test: Two-talled Paired T-Test

Variable: Total Test Score

alpha = .05

Groups Degrees cof Freedom

Group 1 English girls/boés low IQ .
Group 2 French gifls/boys low IQ H )
Group 1 English girls/boys average IQ ﬁjz—rﬂ\\
Gro*g/;ffrench girls/boys average IQ 27 h\:;Ff
Group 1 English girls/boys high IQ '
Group, 2 French girls/boys high IQ 1

e ~
Grou nglish girls low IQ
Group P French girls low IQ °
Group}l English girls average IQ
Group 2 French girls average IQ o
Group 1 English girls high IQ
Group 2 French girls high IQ ’
Group 1 English boys low IQ
Group 2 French boys low %Q\\\_k > ' 1
Group 1 English boys average IQ .,
Group 2 French boys average IQ H <iﬂﬁ\l
Group 1 English boys high IQ &\/,
Group 2 French boys high IQ °




Hypotheses: H
o]
Hl:

(;k hgtical Test: Chi Square Test.for independence of
r»\‘*%ig? criteria»w_\ >-

X,

X

APPENDIX B
Table 5

and Y. are independent

1 1
and Yi

i

are not independent
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g f(-\ d .
' ’ (L Degrees
Criterion Variables Groups of
* Freedom
™~
(I/ X. Immersion
' 1 girls/boys
\ [\ SLXls/boys
S - |
/’ﬁ (L 1,0.., Yy pp bY Xy, -
|3\ Age . English
e irls/boys
3. Verbal 10 . gir sS/boys
4. Non-verbal IQ
Y1-22 BY X1 4 1
Y5
All boys/qgirls
(i=1,...,22)
Yl-22 by X2 , 1
1-22.Sentences 1-22 ‘
Xi Immersion
girls/bozs
(i 1,...,4) Yo BY X4 1
1. Age Yl by X3 by X4 1
2. Sex Yy by X3 by X) 1
3. Verbal 10 .
- English
‘4. Non-verbal IQ mo s .
Y, Y, by X 1
Y, by X, by X 1
. 1 3 4
-~ 1 I,...3) Y] by Xy by X; 1
1. Test score2 13 . .
2. Test score=14 All girls/boys
<
3. Test score €10 Y, 5 by X1-a B 1
Y3 by Xl, 3, 4 1
Y1 by X3 by X1 1
Yl by X4 by Xl 1
Y, by X by X, 1
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) Table 1
*Mean Ages and IQ'slfor children at each ith score level
- s
Score
(no. correct No. of cases Verbal IQ ' Non-Verbal IQ Age
out of 22)
7 5 105 115 11.3
8 8 L\],03 117 10.
9 10 101 i02 11.0
10 9 107 | 111 11.0
11 13 108 110 1 10.9
i 12 22 ‘. 110 118 10.?
13 16 111 122 10.9
lA/// 13 109 1217 11.1
15 6 116 123 10.9
16 2 114 122 11.1
17 2 110 132 11.2
18 2 126 131 11.2

*See Table 3.1 for nescrlptlve statistics of the test scores
of each group
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-APPENDIX D (1)

(1) Practice sentences

1. Susie:really likes her baby brother.
1.(a) Susie likes her baby brother a little bit.
(b) Susie likes her baby brother a lot.
2. John loves swimming in the ocean.
: ey
2.(a) John loves to swim in the\%pean.

(b) John loves the ocean and swimming.

@

-
w

b nl o o



(b)

(a)
(a)
{b)
(b)

(b)
(a)
(b)

(b)
(a)
(a)
(b)

(a)

{b)
(a)

(b)

(a)

APPENDIX %}QL] | N

(2) Test Sentences read by Examiner
1. Judy played with her cat for a few minutes when ®he
went to bed. .
2. Bobby showed the sheep the lion. .
3. Ginger sent the fcod to Gilligan for Mrs. HoweI{T
4. Susan doesn't not like cake. 7 o
5. Starbuck beiieved Apollo not to have beeq exgmined
by the doctor.
6. The ghost the witch frightened ran away.
7. Susan fed her fish, having fed her canary.
8. The kids were coaxed by Jack to try to ride the horse.
9. That Lou Grant was insulted by Mary T%}er Moore shocked
everyone. . -
10. Captain Apollo brought the money for Starbugk to Boomer.

11. The hammer wasn't in the tool box, having beem borrowed.

12. The witch hoped to seem to be é nice person.

13. Joe Hardy believed Nancy Drew not to have been seen
by the bad guys.

141 Steve Shutt, paid $500 for his car, wasn't happy.

15. Yesterdaf Mr. Zadow told the kids to be guiet during
the concert.

16. The Canadians couldn't have been beaten byzthé\giple
Leafs last night because there wasn't any game. .

17. As clever as Steven was he couldn't do the lagismath

problem. i

\
¢ R \
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(a)

(a)

(b)

(b)

(b)

1.
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18. Andy had watched T.V. for a couple of hours when he

went to bed.

19. Billy practised very hard and yet he didn't get into

Hochﬁi School, J

—

20. Havihg taken off his hat Mr. James went into the

house.

21. The Smiths didn't have any money in the bank, having

been robbed.

22. Christopher had studied for three hours when he went

to ‘bed.

T

(a)

(b)
{a)
(b)

(a)

(b)
(a‘)
(b)

(a)

(b}
(a)
"(b)
(a}
{(b)

Paraphrase choices

Judy played with her cat for a few minutes and
then she went to bed.

Judy played with her cat in bed for a few mlnutes.
Bobby showed the 110n to the sheep.
Bobby showed the sheep to the lion. .

Ginger helped Mrs. Howell by sending the food to .
Gilligan. . ;

Ginger sent the food for Mrs. Howell to Gilligan.
Susan does not like cake. -

Susan likes cake a little bit.

Starbuck belleved Apollo when he Sald he had not
been examined by the doctor.

Starbuck thought the doctor had not examined Apollo,
The ghost frightened the witch and ran away.
The witch frightened the ghost and the ghost ran away.

Susan fed her canary and then she fed her fish.

‘Susan fed her fish and then her canary.



10.

11.

12.

13.

14,

15.

1s.

17.

(a)
(b)
(a)

(b)

{a)

(b)

(a)

(b)

(a)
(b)

(a}

(b)

(a)
(b)

(a}

(b)

(a)

(b)

(a)
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Jack tried to coax therids to ride the horse.
Jack coaxed the kids to try to ride the horse.

That Lou Grant insulted Mary Tyler Moore shocked
everyone.

It shocked everyone that Mary Tyler Moore 1nsu1ted
Lou Grant.

The money that Captain Apollo brought to Boomer
was for Starbuck.

Captain Apollo brought the money to Boomer for
Starbuck.

Someone had borrowed the hammer and so it wasn't
“in the tool box.

Because the tool box had been borrowed the hammer
asn't there.

It seemed that the witch hoped to be a nice person.
)

The witch hoped that it seemed as if she was a nice
person.

Joe Hardy thought that the bad guys hadn't seen
Nancy Drew. {

LY

Joe Hardy believed Nancy Drew not to have seen
the bad quys.

Steve Shutt paid $500 for his car and wasn't happy.

Somebody paid Steve Shutt $500 for his car and
Steve wasn't happy.

Mr. Zadow, yesterday, told the kids to be quiet
during the concert.

The kids were told by Mr. zZadow to be quiet during
yesterday's concert.

The Maple Leafs weren't able to beat the Canadians
last night because there wasn 't any game.

It isn't possible that the Mdple Leafs beat the
Canadians last night because there wasn't any game.

last math problem.

Steven was clever but not clever enough to do the&\\\\ﬂ_'



18.

19.

20.

21.

22.

(b)

(a)

(b)

(a)
(b)
(a)
(b}
s{a)
(b)

(a)
(b)

He was as clever as Steven but he couldn't do the last

math problem.

Andy watched T.V. for a couple of hours and then
he went to bed. -

Andy watched T.V. in bed for a couple of hours.

Although Bill practised very hard, he didn't get
into Hockey School.

Although Bill didn't get into Hockey School he
practised very hard.

Mr. James went into the house and then took off his
hat.

Mr. James took off his hat and then he went into
the house.

Someone robbed the bank and so th;\gaz?hg\didn't
have any money in it. ‘

Because someone robbed the’ Smiths they didn't have
any money in the bank. '

Christopher studied in bed for three hours.

[ ' .
Christopher studied for three hours and then he
went to bed. ‘ .

.
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