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Most current thoories of language acquisition and development
are alike in one resrect: they hypothesize that acquisition follows
a sequence of increasinglv complex prammars, the first pramrar
being the least comrlex, the last being rhe highly cornlex "adult"
grammar. Each successive grammar adds more cf the features of the
adult model.

To test this hv-nthesis, investigaters have Yonol:od at the
language of childrer of varving ages, and in feneral have fcund the
hvpothesis valid. 7Tt is recognized by all that, “v the tim 2 child
begins school, most ~f the features of the adult cramar bave been
incorporated 1n;o thn child's grammar. Fowever, the c¢rammar of the
first grader is concilerarle different from that of t'e adult, o~
the primarv differer:e secms to lie in the ahility to utili-e t' ¢
features of the adult grammar.

There have beer several studies on the develorment of written
languare in school ciiildren. (Buat, 1965, 10%6; ~'Dernell, Criffin,
and Novris, 1967; arc others). An additional study by Hunt (1970)
investigated develormental trends in the syntact!c performance of
pupils in crades 4, A, 8, 10, and 12 and frorm slilled adult writers,

using a totallv controlled input. All subjects were piven a para-

-graph concerning the manufacture of aluminum and vritten in kerael

sentences. Tha subiccts were asked to rewrite the paragraph "in
a better way' without adding or omitting information. The rewrites
wvere then a2nalysed ‘nr thedr syntactic characteristics.

The svantactic r1nlvsis took two forms. VFirst, each rewrite
was analyzed for the numb. r of words per T-unit, per clause, and per
sentence, the number of clavses per T-unit, the number of input
kernels which appeared in the rewrite in less than clausal form,
and the number of innut kernels omitted in the subject's revrite.
Second, the transformational historv of each lernel in the stimulus
paragraph was deterrined for each rewrite. Tn both analvses,

information added I the subject was delcted.



The results of the first analysis indicated that older subjects
wrote mare complexly; i.e., they incorporated more of the input
into each T-unlt and clause, thus producing longer T-units and
clauses. The results of the second analvsis presented a frequency-
of-use picture of the transformations appearing at each grade level;
e.g.,, at each successive level the passive transformation was used
more often than at the preceding level, but the main clause coordi-

" nation transformation was used less often than at the preceding level.

While the results were essentially the same as previous research
had shown, the procedural difference in gathering the data is note-
worthy. TIn the previous studies much less rigorous control was
placed on the input from which the subjects constructed their
sentences; indeed, prior to the O'Donnell et al. (1967) study, the
data were from free-writing samples, i.e., there was no control.
0'Donnell, et al. (1%67) showed subjects silent movies as the stimuli,
thus providing the students with a common content framework, but
still not fully controlling the concepts a student might use in his
writing. In the Hunt (1970) study, only the concepts present in the
stimulus paragraph were analyzed. All extraneous material was
excluded. Thus the student who knew a lot about the subject or who
had a vivid imagination was not especlally advantaged. This technique
also controlled for differences between highlv verbal students and
those less verbal. Consequently, it was possible to compare students
more accurately on ability to utilize syntactic resources.

Slobin and Welsh (1968), in a study of the oral language of
preschool children, used a different technique. They presented the
child a senﬁence and asked him to repeat it. If the sentence was too
long to be stored in the child's immediate memory, he reformulated
that sentence reducing the complexity, yet retaining the essentizl
meaning., TFor example, in response to "John vho cried came to my
party', the child responded 'John cried and he came to my party"
or in response to '"he man who I saw yesterday got wet', the child
responded "1 saw the man and he got wet". It could be inferred that
the child was reducing the syntactic complexity to his own productive

level.



Results essentially the same as those of Slobin and Welsh were
obtained by Midkiff (1971) in his investigation of 4, 5, 6, and 7 year-
0ld children's use of relative clauses and adjectives. The results
of these two studies and cthers indicate that the child decodes the
message to determine the semantic essentials, then recodes it into
a syntactic form appropriate to his own productive grammar. The
resulting form would, then, depend upon the developmental stage of
the child, _

The Hunt (1970) study, by using kernel sentences (simple
sentences containing only one idea) investigated only the students'
ability to increase complexity. 1In the present research, Hunt's
finding were used as a basis for combining his and Slobin and Welsh's
fechniques so that students could ‘be given stimulus passages written
at various levels of syntactic complexity. Thus, the student could
be given a passage written in-a more sophisticated (i.e., more
syntactically complex) style, éwﬁéssage written_at his own level of
complexity, and one using less syntactic complexity. Furthermore,
because the stimuli were présented in written form, the memory
variable, which was crucial to Slobin's results, was controlled. The
purpose of qhe present study, then, was to investigate the recoding
behavior of the students for both increase and decvease in syntautic

complexity and thus gain a more accurate picture of their grammar.

HYPOTHESES

Seven hypotheses were developed, three concerning increase in-
complexity, three concerning no changes in complexity, and one
concerning a decrease in complexity, complexity being determined by
the number of words per T-unit (W/T-U) and words per clause (W/CL).
The hypotheses are stated as follows:

1. The subjects would increase complexity when rewriting the

. kernel input paragraph.



2. The output of the subjects' rewriting of the skilled adult
input paragraph would be greater in.complexity than the
output of the subjects’' rewriting of the kermel input
paragraph.

3. The output of the subjects' rewriting of the skillei adult
input paragrapl would be greater in complexity than the
output of the subjects' réwriting of the eighth grade input
paragraph. ’

4, The subjects would not change the complexity of the eighth
grade input paragraph when rewriting it. .

5. The output of the subjects' rewriting the kernel input
paragraph and the output of the subjects' rewriting of the
eighth grade input passage would be the zame.

6. The output of the subjects' rewriting of the kernel input
paragraph would be the same ;s the eignth grade input para-
graph.,

7. The subjects would decrease the complexity when rewriting

the skilled adult input paragraph.
PROCEDURE

Six passages were used in this experiment. Three were based
on the "Aluminum' passage, threce on a second passage, called "Bee,"
which concerned a bec's stinging: 1) the "Aluminum'' paragraph
written in kermel sentences; 2) the "Aluminum" paragraph written
at the skilled adult level of writing; 3) the "Aluminunm" paragraph
written at the eightl: grade level of writing; 4) the ''lee" paragraph
written in kernel sentences; 5) the "Bee" paragraph written at the
eighth grade level of writing; 6) the "Bee" paragraph vritten at the
skilled adult level of writing.

The three "Aluminum'" passages were derived directly from Hunt's
(1970)- data. The kernel input passage was the same as the one Hunt
used. The eighth grade and skilled adult passages were prototypes
derived from the analysis of Hunt's eighth prade and skilled adult
revrites. That is, ofter determining what Hunt's subjects typically
did with each input ernel, the prototypes were written accordingly,

keeping all the svntactic characteristic measurements as close to



Hunt's means as possible. For example, Kunt's data indicated that
eighth graders normally used the first input kernel as the main clause
of the first sentencc. Consequently; the same kernel was so used

in writing that prototype. The eighth graders normally converted
about four input kernels into subordinate clauses. 1In the prototype,
the number of subordinate clauses was increased to five, for if only
four had been used, it would have necessitated unacceptable changes‘
in other syntactic characteristics.

' Thus, these paragraphs were simply the "Aluminum' passape as
rewritten by "typical" eighth graders and skilled adults. These para-
graphs were typlcal in the sense that they exhibited the syntactic
characteristics of the average performance of an average group at
both levels,

The "Bee" eightﬁ grade and skilled adult passages were constructed
by using the "Aluminum' data in osder to produce a paragraph which was
statistically apprOpriaté in its syntax for those levels. Since the
number of words and lernels were not the same in '"'Bee" as in "Aluminum",
some adjustments had to be made. HHowever, these adjustments did not
disturb the proportional relationships between the various levels of
writing. (See Smith, 1971, and in 1973, for more explicit elaboration).
The syntactic characteristics of each of these passapes is presented in

Table 1.

TABLE 1

Syntactic Charazcteristics of the Stimulus Passapes (Inputs)

" Passage Words -T~Uni§s Clauses W /T w/CL CL/T-U
AR 139 32, 32 4. 36 4.34 1.00
A8 120 13 18 .23 6.67 1.38
A SA 93 6 9 15.50 10.33 1.50
B K 116 23 23 5.04 5.04 1.00
B 8 107 A 14 11.88 7.64 1.56

—
yel

1 SA 92 S5 8 £.40 11.50 1.60




The subjects, 113 eighth graders and 90 ninth graders, were .
members of eight English classes 1in four Georgia high schools. The
ejghth grade was chozen to allow comparison to Munt's eightl: grade
data. The ninth'grﬁde‘was chosen because if differences between the
eighth and ninth grades exist, it is likelv that other grades would
alsw differ. s

The teacher in each of the classes was miven a racket containing
test pascages, one for each student. Each packet cortained an eaual
number of each of the six test passages. The teacher distributed
the passages, told the students to read the instructions, and
collected the passaces as the subjects finished. Subiects were
allowed to write cn the test sheet. If a subject did not write on
the test passage, the teicher stapled thé rewrits para te the test
péssage. No time limit was enforced; all students finisherd before
the end of the class period. No verhal assistance was preovided
bivtﬁe teacher. Each test passage included the follrring

instructions:

Read the following paragraph all the wav throursh.
Study rhe passage, then rewrite it in & hetter wav.
"You mav cor'ine sentences, chanee the order of werds,
or omit words that are repeatcc toc wor times. Nut

try not to leave out any of the infarmation.
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RESLLTS AND DISCUSSION

The rewrites were analyzed using the techniques develoned by
Hlunt (1965). Numbers of words, T-units, clauses, words per T-unit,
words per clause, and clauses per T-unit were counted and group

nieans calculated. All of these sta:istics are presented in Table 2.

TABLE 2
Means of Syntactic Characteristics of Rewrites (Qutputs) of rach Crcoup in Each Grade
Crade Level Stimulus
of Creup Passape \Words T-Units Clauses w/T-U W, L CL/T-U
8 AK 111.238 12,32 16.96 043 6,76 1.40
8 A8 111.78 10.94 16.11 10,94 7,17 1.52
8 A Sa 85,00 6.54 9.79 12,06  8.66 1.50
8 B ¥ 102.96 12.91 15.78 2,76 6,96 1.27
8 B 8 04,88 8.47 12.24 11.43 7.89 1.45
g B SA 20.87 5.56 10.19 16.83 ° 9,01 1.88
9 AK 112.95 A11.90 17.05 19.03 6,97 1.46
9 A ¢ 116.07 - 10.27 15.80 11.27 7.06 1.59
9 A SA 82,47 6.07 9.20 J4.4% 9,10 1.60
9 B K 101, 40 €.90 14,25 17,60 7.28 1.47
‘9 B 8 90.93 7.33 12.00 12,65  7.61 1.67
9 B S 1.72

SA 90.60 6.20 10.60 14.78  8.63

In Table 3, the confidence interval for each of the Output

means on the Words ver T-Unit (W/T-U) and Words per Clause (IW/CL)
scores are shown. Since the Input passages (the stimulus passapes)
were constructed by the experimenter, no variation could occur.
Consequently, the 73% confidence intef&als were calculated for the
Output means to allow comparison of the Inputs with the Outputs, as
well as comparison of the various OQutputs with each other. Signifi-
cance, then, was assumed when the Input did not fall within the ranpe
of the Output confidence Intervals or when the confidence interval
of two Outputs did not overlap.. Because some of the hypotheses are
directional and others nom-directional, different confidence

« intervals result. Therefore, Table 3 indicates the non-directional
confidence intervals for each of the Output means on W/T-U and W/CL
scores and Tahble 4 indicates the directional confidence intervals for

those means.
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Hunt has presented data on the performance of eighth and tenth
graders who rewrote the "Aluminum' passage in its kernel form (Hunt,
19570, see particularly pages 17 and 19). Since the data for
constructing all of the stimulus passages in this experiment came
from Hunt's data, it is possible to assume, if Hunt's data is reli~
able, that the eighth gradérs in this study should perform like Hunt's
subjects. Specifically, the eighth graders' W/T-U and W/CL ﬁeans
should be the same as Hunt's eighth grade means both for the rewriting
of the kernel input passage and the eighth grade input passage.
Furthermore, the ninth graders in this study should perform better
than Hunt's eighth graders but not as well as his tenth graders.

Four of the above detailed hypotheses were derived from this assump-
tion: the eighth and ninth graders would Increase the complexity

of the kernel input passages (Hypothesis 1), just as Hunt's subjects
did. Further, since the eighth grade stimulus passages were based on
Hunt's eighth grade data, the present eighth gradé subjects should
not significantly change the eighth grade stimulus passages when
rewriting them (Hypothesis 4}, nor should their rewriting of the
kernel input passages differ from the eighth grade stimulus passages
(Hypothesis 6). Finally, fhe subjects' rewriting of the kernel stimulus
passages would not differ from their rewriting of the eighth grade
stimulus passages (lypothesis 5).

While the ninth grade subjects consistently wrote longer T-units
and clauses than the eighth graders, thare were no statistically signi-
ficant differences between them. Thus, in testing these hypotheses,
both grades will be considered as coming from the same population.

The results (Table 4) clearly indicate that the expected increase
in complexity when rewriting the kermel stimulus passages did occur
in each grade and on both the "Aluminum'" and ”Bee"'paésages. Thus,
Hypothesis 1 is accented. Hypotheses 5 and 6, however, cannot be
fully accepted because the T-unit lengths of the eighth and ninth grade
subjects' rewriting of the "Ree'" kernel input were si.mificantly
different from either the eighth gradé "Ree' input passage or the
subjects' rewriting of that passage (Table 3). Tor essentially the

same roason, Hvpothesis 4 must be rejected (Tahle 3), for the subjects



did significéntiy increase the T-unit length vhen rewriting the eighth
—grade "Aluminum" stimulus passape. TIn all thrve cases, however,
clause length was not significantly different. This annarently
conflicts with expected hish correlations normally renorted hetween
T-unit length and clavse length. An increase in clause lenst dees
create a correspondin~ increase in T-unit lencth, “ut & increase in
T-unit length does not necessarily depend on an increase in clause
length: it could be caused by an in;rease in tke number of derendent
clauses.

The failure of W/T-U! and ¥/CL to increase correspendinglv, if
found to be consistent, would provide added insight into the =trate-
ples junior hipgh students use to recode and ermbed, that is, hv
creating full clauses rather than bv reducing, then erhoeddine, these
clauses. Nor would this be inconsistent with nuhlisher data. Funt
(1970) found that these middle grade students used nrornrtionally
more full relative clauses than either vounger or nlder suhjects.

It should also be noted that anv differences hetween si'-jects'
revritine of "Aluminur' and "Bee" stimulus'passapes mav Se attribtuted
-to the fact that the data for constructing the "Aluminu~" passages
was taken from actual rewrites of the "Aluminum" in kernel form hy
subjects at the anpronriate levels, while the "Bee'" passages were
based on numberical crnversions of the "Aluminum" data and not on
actual writing. Tt would seem then, that despite the remarlable

" and "Tee', there is

similarities bet.zen the results from "Aluminur
still some difference.

It is of more than nassing interest to note (Tahle 5).that the
rewrites by the subjects in this study of both the "Altminum" kernel
and "Aluminum" eighth rrade stimulus nassages are almos. identfcal
to those of 'unt's eichith graders, and that the ninth fraders in this
study rewrote the '"Aluminum” kernel and eiehth prade stimﬁlué passanes
much as predicted. Their clause length on both passapes falls between
Hunt's eighth and tenth clsuse lengths. The T-unit ]hngth of these
subjects is slightlv freater than that of "unt's tenth "faderc kut
is vell within one standard deviation of Yunt's tenth rrade nean.

.




Table 5
Comparison of Hunt's (1970) Eighth and Tenth Grade Data,
And Eighth and Ninth Grade Data From the Present Study

Hunt Smith Smith Hunt
Grade 8 Grade 8 Grade 9 Grade 10

K Input G8 Input K Input G8 Input

W/T-U  9.84 9.43  10.03 *  10.94  11.27 10. 44
W/CL  6.97 6.76 7.17 6.97 7.06 7.35

Subjects who were rewriting the eighth grade and Skilled Adult
stimulus passages would have a definite advantage over subjects
rewriting a kernel Input passage, simplv because they would be
starting with more complex material, which may have cued them to a
particular embedding strategy. 1In éddition, many subjects were
summed together; thus, 1f some of the subjects rewriting Skilled
"Adult material had simply copied, the mean ccmplexitvy of the group

.~.would have been increased. Consequently, even though the data
indicate complete acceptance of both Hypothesis 2 (Table 4) and
Hypothesis 3 (Table 3), and inspection of the rewrites indicates
no verbaiim copying, furtherbresearch is required before these
results can be regarded as fully meaningful.

‘ Tﬁe most Interesting hypothesis from both the pedagogical and

the research poin: of view was that suﬁjects would decrease complexity
when rewriting the Skilled Adult stimulus passages (lypothesis 7).

If this hypothesis were accepted, the comhination of the Hunt and
Slobin techniques would be considered usable. Unfortunately, the
results do not preéent a clear picture (Table 4)., If W/T-U is

ﬁsed as the syntactic measure, the hypothesis is prevented from being
accepted by the failure to find a significant change in the ninth
graders rewriting of the Skilled Adult "Aluminum" passage. This
{ failure to find significance is due to the abnormally high standard
deviation in tha: cell (4.94). Had that deviation been more like
those of the other cells, significance migh®t have heen obtained.

"
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However, using the W/CL measure, significance is found in all cells.
It appears, then, that the W/T—U and W/CL were changed in an
uncorrelated manner, at least by the ninth graders rewriting
"Aluminum'. These subjects, while not changirg the length of the
T-units, were shortening clause length. Since the T-unit itself is
composed of one or more clauses, the only way to shorten clause
length while not decreasing T-unit length is to create new sub-
ordinate clauses and some new main clauses. For example, the

"Aluminum" Skilled Adult stimulus nassage was:

Aluminum, an abundant metal with many uses, comes
from bauxite, an ore which looks like clay. To
extract the other substances from the aluminum found
in bauxite, the bauxite is ground and is put in
pressure tanks. The other substances form a mass
which Is removed by filters. The remaining liquid
is put through several other processes, finally
vielding a powdery, white chemical, alumina, which
1g a mixture of aluminum and oxygen. The oxygen

is removed by electricity, producing a light metal
with a bright, silvery luster. This metal comes in
many forms.

These subjects reduced complexity by rewriting the less-~than-
clausal embeddings in the Skilled Adult passage as full clauses.

For example:

Aluminum is an abundant metal which has many uses
and comes from bauxite which is an ore that looks
like clay. Bauxite contains aluminum and several
other substances. Aluminum is extracted from
bauxite by grinding it, then putting it in pressure
tanks where the other substances form a mass which
is removed by the use of filters. The liquid which
remains is put through several other processes and
finally vields 2 chemical which is powdery and
white. The chemicsl is alumina, a mixture which
contains oxygen and aluminum. The aluminum is
separated from the oxygen by the use of electricity
which produced a metal. This metal is light and
has a luster which is bright and silvery, and it
comes In many forms.
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CONCLUSIONS AND IMPLICATIONS -

The data indicate that Hunt's (1970) results mav be used to
predict subjects' performance when rewriting the "Aluminum' passape,
not only from kernels (as Hunt's subjects did) but from other levels
of syntactic complexity. This can be considered a replication and
affirmation of Hunt's study. Furthermore, the largelv parallel
performance on the 'Bee' passage indicates that Hunt's data may
be sufficiently generalizable to allow the generation of new
instruments from that data.

When rewriting;-subjects increase the complexity of a passage
written at a syntactic level below their own, do not appreciable
change the syntax of a passagn written at their own levels, and
decrease the complexity of pascages written at higher levels. This.
is, in essence, what Slobin discuwered about oral language. How-
ever, the change in the complexity ol written material is stronger
evidence for the existence of recoding strategies, for the stimulus
is not removed as it is when oral languape is tested. When the
stimulus is removed, anv alterations in the response may he due to
memory loss or fallure to decode, as well as to recoding strategy.
If the stimulus is recalled intact, the reason may be memory or
recoding strategv. However, when, as in the present experiment,
the stimulus is not removed, memory is less likely to be a factor.
If the response differs from the stimulus, the reason must be in the
recoding. .

In genevral, the ninth grade subjects rewrote the instruments
using longer T-units and clauses than did the eighth graders.

Since a considerable overlan in student ability is expected in any
two such contiguous grades, these consistent, though not statisti-
cally significant, differences indicate that the instruments may
indeed he sensitive enough for greater use.

Finally, the students in this study seemed to comprehend all
that the input passages stated. The fact that thev were able to
converf. less-than-claussl embeddings into full clauses retaining

the same content irmlies that, while they may not produce syntactic



structures at the Skilled Adult level, these junior high students
could comprehend writing at that level. This does not imply

that they would read more compiex or less complex material as
well as.they might read that material written at their own level
of complexity. On the'contrary, it implies that when reading
material written at some level other than their own, they must

utilize some recoding strategy to alter that material.

15
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