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NOTE ON THE SCORING OF FOREIGN LANGUAGE SPEAKING AKD WRITING FLUENCY TESTSl

John B. Carroll

Educational Testing Service

In the scoring of foreign language speakirg and vriting fluency tests, a
perennial problem has been that of the relative veights to de given to quantity
and quality of response. If quantity of response is small, the scores for quality
tend to be unreliable; on the other hand, if quantity of response is large, the
scorer is likely to be either overimpressed with it or negatively influenced by
it, and scores based on the quantity of correct responses may coasequently be
either inflated or unfairly decreased.

An opportunity to study this problem was presented in connection with the
author's wvork in developing a set of speaking and vriting fluency tests in French
as a foreign language fcr the International Study of Educational Attainment,

familiarly known a8 I.E.A. (Husen, 1969).

The Tests

The spesking fluency test consists of pictures of situations vhich the re-

spondent is asked to deecribe in French. fThere are tvo pictures in the test
designed for a population of 10-year-old learners (called Population I in the

I.E.A. study), and the chjld chooses ob:; in the test for older learners (1lh-
year-olds end pre-university populations, i.e., Populationt II and IV, respectively,
a3 defined in the I.E.A. study) there are three pictures (not tie smme as those

for Populstion I) from vhich the pupil has to chouse tvo to respond to. This

test is not timed; the child is simply told to descridbe tae picture in French--

"to say anything he likes about the picture.”
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In & preliminary scoring of the speaking fluency test respoases, scures were

assigned to each total response to each pli:zture by a team of native French speakers,

as follows:
X, = nuzver of "propositions" (French for clauses) in the response
x2 = nunmber of different gremmatical structures represented in the

response

X3 = number of propositions with correct structures

Xh = number of propositions with correct morphology

fad
@

number of propositions with correct vocabulary

b
L}

6 number of propositions with correct pronunciation

~
E

nuumber of propcsitions exhititing one or more hesitations

In additicn, & global rating on a S5-point scale from O to & (high), bere identi-
fied as Y , wag sssigned to the total response by this same team of scorers.

For the FPoyulaetion I cases, this was assigned on the dasis of the response to

one picture; for the Population II and IV cases, it vas based on the responses to
two plctures. It will be noted that X1 is & ressure Of sheer quantity; Xz, X3,
xh, XS' and x6 are measures of bdoth quantity ané quality; XT is indicative of
quantity but, presumably, negative quality. The problem posed by these data vas

to determine a suitadble system for combining the X values into a single score

that would well predict the global rating, wvhich vas regarded as a criterion score.

The vriting tests were slightly different for Populations II and IV; there

vas no writing test for Population 1. The Population II test directed the pupil
to write, within 10 minutes, a six-exchange dialogue betveen tvo persons (Louis
and Paul), including in the dialogue, in the order given, nine designated vords
or phrases (vith any oppropriate grammatical changes necessary). Each exchange
vas required to have at least three vords, but could include more if necessary

"to tell the story clearly." The Fopulation IV test directed the pupil to vrite,
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within 10 minutes, a short "free" composition comparing the merits of living in

the country and in a big city. Certain "themes" were suggested, to be used in

the order given (e.g., advantages of country 1ife--peace and quiet, scenery, good
sood, health). For both Populations II and IV, the compositions were scored by
native French speakers with respect to three S-point scales (0 to 4): fluency

or completenvss (amount written), grammatical accuracy, and style. Again, the
problem was how to combine these scores into a single index. For the compositions,

however, there was no direct criterion.

Subjects

The tests were given to pupils in several schools in England where they were
being taught French. For the speaking tests, there were 17 pupils in Population’
7, 13 in Populution 11, and 33 in Population IV. For the compositicn testy, date

vere available for 28 pupils in Population II and 180 pupils in Population 1V,

Analysis of Results

Speaking test scores. The first step vas to compute and examine the Pearsoni

correlations among the raw, untransformed, uncombined scores for all three popula-
tions pooled (N = 43) for the responses to the first picture chosen. (In the casu
of Population I, these were the only data available.) The plan wes to develop &
scoring procedure for the first response and cross-validate it on the second re-
sponse (avajlable only for Fepuletions II and 1V pupils). ‘the correlations thus
obtained are shovn in Table 1. Several initial conclusions were dravn from this

table:

ELY PP Y T YT T Y T Yy Y -

Insert Table 1 about here

BAAGBUOE OB AGGEGNa-BR TS

(1) Sheer quantity of response (Xl) had 1ittle correlation vith the global rating

yet it would be a mistake to omit it from the scoring scheme since it showved
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appreciable correlations with other variables; xl could be a suppressor variable,
{2) The highest correlations with the global rating were yielded by variables X}, »
x3, XS, and X6 in that order; all these variables appeared to form a rather tight

cluster. VYariable X, also showed an asppreciable correlation with the criterion

2
but smaller correlations witn variabies X, through X . (3) Variable 7, the
number of clausea with hesitations, showed a negligible correlation with th=
criterion; its hizh correlation with the number of clauses indicated that it was
primarily another measurc of quantity.

At this point the standard method of prozedure would dictate computing a
regression equation for the predictor variasbles. Before such a procedure was
folloved, however, it was decided to investigete methods of transforming or non-
linearly combining the measures of quantity and quality. Variables Xh and Xl
were selected for speciul study in view of the former's high correlation with the
criterion. By making verious tﬁree-dimensional scat.terplots for tranaformations
or combiations of these variables (the criterion variable being entered as
numbers to represent the third disension) it appeared that the brst procedure for
combining the variables would be to estudblish a nev variable, Xﬂ = xh/xl .
and then to compute the optimal weights for Xﬂ and Xh for predicting the
criterion. The resulting multiple correlation was .8083, vith Bxh = ,5271 and
eXﬁ 2 ,3260. This multiple correlation vas in fact slightly superior to Rr-lk s
8035, vith Bxl e -.2148 and Bxh = 8745, It was decided, eiso, that this way
of combininy variabies made psychologlical sense, in that it represented a postu-
lated process vheredby the scorer takes into accounl not the sheer quantity of
response but, rather, tvo perceptidle aspects of the response: {1) the quantity
of correct response, and (2) the proportion of the totsl response that is correct.
Such 4 Jjudgmental process seeas intuitively more reascnable than one vherebdy the

scorer takes inte account the quantity of correct response and then "subtracts”
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points for the quantity of total response. If, for example, a respondent produced
a large quantity of response that was all correct, there would be no reason (and
it would be uafair) to penalize him for producing a lengthy response--a procedure
that would be implied by the straightforward linear combination of the raw acores,
with i{to negative beta-weight for Xl .
This matter was later checked by comparing the multiple correlations and deta
weights for the two procedures as applied to all veriables X2 through x6 « The

results are shown in Table 2. It will be there observed that, actually, the non-

linear comhination procedure produces higher multiple correlations for only two

of the variubles. Nevertheless, the a priori line of reasoning developed above
suggests that the nonlinear comdbination procedure makes for more sensidle and
fairer results. It was concluded that the final scoring formula should be dbased
on the nonlinear combination procedure.

It was desired that the final scoring formula be as simple as possidle to
apply. It was decided, therefore, to determine optimal wveights for tvo summationsl
variables:

XB e X ¢ X, ¢ Xh + X

2 3 + X6 H

p)
X9 » (x2 + x3 + X, 4 Xs + x6 )/ LA

The results are shown in Table 3. Of interest is the fact that the correlation

L2 I L P Y Y YT LYY Y LY P Y]

Insert Table 3 about here

EX T XYY SR XYY X

between xe and x9 fis far from unity, also the fact that the bveta-weights for

the two variables are approximately equal, indicating that they make approximately
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equal independent contributions to the prediction. The multiple correlation with
the criterion is very appreciably higher than any of the zero-order criterion
correlations in Tavle 1, and also higher than any of the multiple correlations
shown in Table 2. 1In order to simplify the scoring formula still further, it

was noted that the ratio of tlie b-weights was approximately 10. Therefore, lhe

final scoring formula was defined as follows:

X + 10X

10 = %8 9 °

The correlaiion of X with Y {is very nearly .8537.

10

The scoring formula represented by X s developed on the basir of the

10
data available for the first speakiig test, vas "2ross-validated" by applying

it to the date for the second speaking test. 1t will be recalled that data were
available for the second speaking test only for the L6 cases in Populetions 1I
and IV, a subset of the cases used in developing the scoring formula. Strictly
speaking, this was not cross-validation in the usual sense of applying a formula
to a ccapletely different set of cases. The "cross-validatjon" vas fn truth a
nmatter of applying a scoring furmula to a different set of data (an "alternate
form" ¢f the test, s0 to speak) from the same set of cases, or actually a subset,
For the U6 cases in Populations Il and IV, correlations were obtained among
variables xa, X9, and xlo for toth the first and second speaking tests, as

vell as the correlations of these variables with the global rating. The resulls

are shown in Table b. The scoring formula produced a validity coefficient of

cautsensacana aBacdasndosens

Insert Table % about here

—adamasaa oo htansabaans e

.80 in the case of the first speahing test {a figure analogous to the value of

.85 yielded for the complete set of 63 cases), but the validity shrank to .67 wvhen
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the scoring formula wvas applied to the second test., In this same sample, the
correlation tetwcen the final scores of the first and secoud speaking test was

.73, a value that indicater the reliability of the scoring formula. (By the
Spearman-Brovn formula, the reliability of scores combined from both tests for
Populations II and IV would be estimated as .84.)

It vas of interest to investigate the reasons for the shrinkage in the validity

of the scoring formula. Correlations were computed among the rav variables of

the second test for the restricted sample, as wcll as with the global ratings,

vith results shown in Tabie 5. It is c¢vident from this table that the structure

Insert Table S about here

- s A S e - -

of the variables in the restricted sample is scmevhat different {rom that observed
in Table 1. Quantity of respouse (Xl) is mwuch more highly correlated with the
rezainder of the predictor variebles, as well as with the criterion veriable.
Even the presumably negatively oriented variable x_, (number of clauses with hesi-
tations) has an appreciable pusitive corzclation with the criterion. If we had
begun our investigation with the data of Table $, it is possidle that we would not
have come up v'th the conclusion that we arrived at from the data of the first
test. On the other hand, the second spesking test did aot vield tne high correla-
tia:s of variables X3 and X, that wvere observed with the first speaking test.
In viev of the larger and more varied ssaple that was available for .rriving at
the scoring formuls, as well as the intuitively persuasive rationale for this formula,
it vas decided to accept it despite the appreciable shrinkuge that occurred for the
data of the second speaking test.

Another feature of the data that makes the interpretation of the "croes-
validation™ difficult i3 the fact that if ve ccompare the means and standard devia-

tions shown in Tables )1 ad S for the seven rav scores on the first and second
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speaking tests, the means for the second test (N = 46) are not in every case
higher than the means on the first test for the complete sample (N = 63), as
ve night expect thewm to be in view of the fact that Populations II and IV are
more advanced than Population I cases. Furthermore, the standard deviations
for the seccad-tost scores are in most cases larger than those for the first-
test scores. These features may be artifacts of the data, due partly to the
fact that the stimuli for the speaking tests were different betveen‘popula-
tions, or to possible practice effects occurring from the first to the second
test.

It is interesting to notice in Table 5, for the cross-validation data,
that for both the first and the second speaking tests the use of the ratio
variable 19 produces an increment in the validity of the final scoring form-

ula, X,, , over the "number right" variable XB .

Writing test scores. As noted previously, there was no appropriate criterion

rfor evaluating the writing test scores. On ine assumption that the Population 1V
responses should be on the average better than the Populstion IL responses, a
nominal criterion, here called Y , was assigned such that the gopulation II
cases had Y = 2 and Population IV had Y = 4 . It was recognized that the
tests for the two populations differed in important respects, and any differences
between the populations revealed by the tests would be attenuated by the fact
that each test had teen geared to a specific range of competence. Also, we must
recognize that the number of cases in Population II was only 28 as compared to
the 180 cases in Population IV. Nercrtheless, in the absence of any better
criterion, it was felt that statistical operations based un optimal weightings
of scores to differentiate the samples from the two popul;tions would suggest a

scoring formula that would have some likelihood of holding up against a superior
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criterion. (It is contemplated that better and more complete data will become
available at a later time.)

It was decided to explore the possible generality of the rationale developsd
for the spesking test formula. Recall that there were three scores assigned for

the writing test, all on a scale from 0 to 4: X a measure of the "length" or

l’
completeness of the response; X2 , an assessment of the relative grammatical
accuracy of the response; and X3 , an assessment of the quality of "style" of
the response. The rationale developed for the spesking test scoring suggested

that quantity of correct response and relative correctness of the total response

should be the two factors considered in a scoring formula. Applying this rationa

to the writing test scores, we would conclude that X, and possidbly also X

2 3
are measures of relative correctness as they stand., To obtain measures of the
quantity of correct response, however, we should use some function of the product

of X, times X, and/or X To gain insight into the relationship among the

1 2 3°
raw scores and such functions, a matrix of correlations was computed among the
rav variables, several functions of them, and the nominal criterion Y . The
functions of the raw scores investigated were: X1X2, X1X3, X2 + X3 , and
Xl(X2 + X3) . The correlation matrix is shown in Table 6. Also, multiple

Insert Table 6 about here

regression systems were computed for several combinations of the variables, as

shown in Table 7. From the results in Table 6, it will bve immediately noticed

that none of the variables correlates highly with the nominal criterion; only cor
relations equal or greater than .0895 are significantly positive at the 5% level,

or .1434 at the 1% level (by a one-tailed test, considered legitimate her: becaus
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we should expect the correlations to be positive). We have already mentioned the
limitations of the data that are likely to have resulted in such low correlations
Nevertheless, the correlations of X2 and X1X2 with the criterion are significan
at the 1% level.

In fable 7, the computations for Combinations 1, 2, 3, and 4 permit us to
examine whether the nonlinear combinations are superior to the linear combination
In the case of Xl and X2 » the nonlinear combination is slightly superior,
supporting the rationale for such a combination. This is not the case for Qari-

ables Xl and X3 » however; in fact, variable X3 receives a negative weight in

the nonlinear combination. We teke as a principle the proposition that a score
should not receive a negative weight in a scoring formula. It is noteworthy,

however, that X1X3 receives a positive weight, and in fact its zero-order cor-

relation has a higher correlation with the criterion than does X3 in its origin:

form. This suggests that the assessment of style should enter the scoring formul:

in the form XlX3 . Adding this fact to the fact that the multiple regression

for X, and X1X2 yields approximately equal beta-weights for these variables,

1
we conclude that the final scoring formula should possibly be a linear function

p» XX,y and X X, .

First, however, let us examine the multiple regressions for Combinations 5

of X

and 6; these are, respectively, for the linear combination of Xl, X2, and X3,

o) X3, xlxz, and xlx3 . The nonlinear combination of

variables yields a slightly higher multiple R than does the linear combination.

and for the variables X

However, because of the negative weights for variables X3 and X1X2 in Combinsa-

tion 6 it is not reascnable to use it as a basis for a scoring formula.
Combination 7 shows the multiple regression system for variables X2, xlxz,

and X1X3 . Unfortunately, variable X1X3 again receives a x;egative welght of

appreciable size. Although the multiple correlation is still nearly as high as
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would be obtained from Combinations S or 6, we must reject this multiple regressior
system as a basis for a scoring formula.

At this point we might decide to eliminate variable X_ completely from the

3
scoring formula, but this seems a possibly unfortunate thing to do because it

loses information. It is possible that the negative weight of X3 arises from
some sort of sampling error. Under the circumstances, it seems advisable to in-
clude X3 in some fashion. Considering that variable X1X3 has been shown to
have a reasonably "high" correlation with the criterion, we decide to combine it

with X X, and make the scoring formula a linear combination of X, and Xl(X2 + X
The multiple regression for such a combination is shown in Table 7 under the headii
Combination 8. Now the variable Xl(X? + X3) receives a relatively small weight,
but at least it remains positive. The ratio of the b-weight for the first of
these variables to the second is about 36. As a quite arbitrary matter, let us

prescribe the final scoring formula as, for the sake of simplicity,
Score = 10X, + X.l(x2 + X3) .

The coefficient of 10 is used for X, rather than 36 in order to give relatively

2
more weight to the second term in the formula than would be assigned by the multi)
regression weights. Whereas the multiple correlation of the variables with the
criterion is .1517, the scoring formula with the coefficient of 10 yields a cor-~
relation nearly as high, namely .1492. The standard deviations of the two terms
in the formula are 8.0250 and 5.5352, respectively. Figure 1 depicts the final

scores that will be obtained for various combinations of scores on Xl » X2 »

and X3 . It can be seen that the score on X2 is the principal deterainer of

-, T - .

- . VP AP - - . - - - - -
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the score, but the pupil pets aiifitimal pointas for quantily of correct response
in terns of grammar snd siyle: e Increwent of score he gets depends upon X, ,
his rating for grameatice]l comvertiess. Oixiously, he cannct get a score of other
than x2= 0 if he does mot mroiws sy respomse; for this reason, the scores
shown for Xl = D on the dharmt are snuetous.. Alsao, it heppens that because of
the correlstions amnng the spoes, 2 mmber of score cagbinztions are extremely
unlikely to occur. The smell Tiguwes siioom on the chart are the actual frequenciles
of the score coubinations Zmn the duitx espiayed for this analysis, and the dis-

tributions of scores in the two pyiations sre shosn at the right of the chart.
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Table 1

Pearsonian Correlations, Raw Scores and Global Rating,

First Speaking Test, All Pupils in Populations

I, II, and IV (N = 63)

Variable
clauses
different structures
clauses w/correct structure
clauses w/correct morphology
clauses w/correct vocabulary.
clauses w/correct pronunciation

clauses w/hesitations

Global rating

Mesan

S.D.

f~

-~ O W

1.00

.10 1.

.48
JhY
.64
.62
91 -

AT

7.38 2.
k.26 1.

.10

00

55
.29
45
.38
.03
.61

2T
46

L8
.55
1.00
.85
.86
.T1
.25

Th

4.48
2.84

Ly

59
.85

.82
T2
2L
.78

3.49
2.62

.6l
b5
.86
.82
1.00
LT
b2
.66

.22
2.86

.62
.38
-1
72
1T
1.00
Ll
.63

2.76
2.89

91
~-.03
.25
.24
42
R
1.00

_-02

>.27
3.80

A7
.61
. Th
.78
.66
.63
.02

.00

.29
.09
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Table 2
Comparison of Linear and Nonlivear Scoring

Procedures, First Speaking %est (N = 63)

Linear Combination Nonlinear Combination

Variable Bxl Bxi RY-li Bxi B fl' R
1
different structures .1101 ,5990 .6197 .ThB2 -.2226 ,6315
clauses w/correct structure -.2406 ,8550 ,71693 .5629 ,2473 7567
clauses w/correct morphology -.2148 ,8745  ,8035 .5271 .3260 .8088
clauses w/correct vocabulary -.4275 .9336 .7372 .L41k8  .3613 .T06T

clauses w/correct pronunciation -,3583 ,8522 ,6899 .1931 .5035 .6T66
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Table 3

Correlations and Regression Ana

lysis for Components of

Final Scoring Formula, First Speaking Test (N = 63)

Correlations lean

X8 X9 Y
X8 1.00 .69 .18 17.52
Xg +69 1.00 .79 2.k
Y .78 .79 1.00 1.29

S.D.

11.14 4561 .okke
1.11  .hs21 . h6kk

1.09 R = .8537
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Table U

r.orrelations Across First and Second Speaking Tests,
Pupils in Population II and IV (N = L6)

1st Test 2nd Test

x8 10x9 x10 x8 1ox9 xlo Y
x8 1.00 .67 .95 .70 .50 .69 .76
lst Test {10% .67  1.00 87 .62 .48 .63 .70
X0 .95 .87 1.00 .13 .5 .73 .80
| %g .70 .62 .73 1.00 .60 .95 .65
2nd Test 1ox9 .50 .48 .5h .60 1.00 .81 .52
X0 .69 .63 .73 .95 .81 1.00 .67
Y .76 .70 .80 .65 .52 .67 1.00
Mean 20.k6 29.75 50.21 22.20 30.12 52.32 1.67

S.D. 10.52 6.85 15.95 15.71 8.20 21.66 1.00




Correlations Among Original Variables, Second Speaking Test,

Mean

S.D.
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Table S

Pupils in Population II and IV (N = L6)

L %
1.00 .86
.86 1.00
9% .79
89 .13
.92 .83
83 .1k
.89 .7k
.53 .50
6.91 3.30
5.03 2.16

94 .89 .92 .83
.19 .13 .83 .Th
1.00 .92 .92 .85
.92 1.0 .o .85
.92 .91 1.00 .87
.85 .85 .87 1.00
B84 7T .79 .70

.57 .63 .68 .63 .

5.61 L.k6 5.04 3.78

3.85 3.31 3.46 3.93

.89
.Th
.84
TT
.79
.70
1.00

.48

.72
2.58

53
.50
ST
.63
.68
.63
.18

1.00

1.67

1.00
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Teble 6
Intercorrelations of Selected Functions of Writing Test

Scores and the Nominai Criterion (Y)

(n = 208%)
1 2 3 h 5 6 7 8

X, 1 2.0000 .L409 .3980 .7614 .7395 .LW6B9  .T9TH  .0921

X, 2 8409 1.0000 .6038 .8260 .5495  .9006  .7337 .1509

X, 3 .3980 .6038 1.0000 .5307 .8152 .8903 .T117 .02k
X% h 761k ,8260 .5307 1.0000 .7722 .7613 .9438 .1h7k
XX, 5 .7395 .s%95 .8152 .7722 1.0000 .7585 .9388 .0816
X, + X, 6 k689  .9006 .8903 .7613 .7585 1.0000 .8073 .1093
Xy (X, ¢+ 13) 7 797 L7337 .T117  .9L38  ,9388 .8073 1.0000 .1222
Y 8 0921 .1509 .0b2h  147H 0816 .10%3  .1223 1.0000

Mean 2.26%k 1.4656 1.4038 3.76Wh 3.52L0 2.889k 7.2885 3.7308
s.D. 1..318 .8025 .70661 3.0012 2.8789 1.hok8 5.5352 .6826

- . . )
ty . 05 ° 0895, Yp = .01 .143% (one-tailed test).
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Table T

Multiple Regression Systems for Several Combinations

of Scores on French Writing Test

Combination
1 -2 3 4
8 b 8 v 8 b 8 b
X, .0318 .0191 .0894% L0539
X «1369 1165  ,0916  ,0779
x3 0068 .,0061 -,0719 -,0641
x1x2 0718 ,0163
x1x3 Jdh01 ,0332
R +1536 .1526 0855 0757
5 6 - . 7 8
8 b 8 b B b 8 b
xl L0459 0277
X, 1826  .1554  ,2735  ,2327  .07hO 0689  .1323 1126
X3 -00861 '.0767 “023h3 ‘02088
xlx2 -,120% ~,027h  ,1353 .,0208
0251 ,0031
xl(X2 + x3) 5

R 1677 <1765 .1610

1517
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Figure Caption

Figure 1. Nomograph for final scores, Score = 10 X2 + Xl(X2 + X3),

on French writing test, where Xl = fluency or completeness, X, = grammatical

2
accuracy, and X3 = gtyle. Each line is labeled with an ordered pair of
scores on (X2. X3). Numbers in small circles are frequencies of scores
at the given points. At the right are found the frequency distridbutions

of final scores for cases in Population II, Populatior 1V, and the total.
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