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Abstract

The usual assessment of speededness for rights-only scored tests such as
the Test of English as a Foreign Language (TOEFL) does not account for the
possibility that examinees respond in a random or patterned fashion to the
items at the end of the test as the time limit approaches. Therefore, for
TOEFL, speededness measures that are based only on the number of items not
reached may underestimate the degree to which the test is actually speeded.

The present study represented an attempt to determine if Sections 2 and
3 of TOEFL are truly speeded according to established criteria. Two
exploratory techniques employing regression analyses were used in an attempt
to account for the possibility that examinees responded randomly or in a
patterned fashion to unconsidered items at the end of each section. One

technique provided an estimate of the degree to which all examinees truly
reached the 75 percent point on the sections. The second technique provided
an estimate of the degree to which examinees truly completed the last set of

items. Support for the results was obtainec from an examination of the number
of items not reached and the number of items at the end of the sections to
which examinees responded in a patterned fashion. The findings are limited to
the extent that one can attribute items not reached and patterned responding
to the effect of speededness.

Four administrations of TOEFL were studied: two non-pretest
administrations and two longer pretest administrations. The results suggest
that Section 3 for pretest administrations may be slightly speeded. It is

recommended that more observational or survey methods be used to confirm this

finding. If the finding is confirmed, it would be recommended that the TOEFL
program investigate ways to increase the amount of time allotted per item.
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Introduction

One of the problems that confronts developers of rights-only scored tests
is the determination of the appropriate amount of time to allot for the test
or test section. When enough time is provided for most examinees to complete
a test, the test is considered a "power" test. However, when a test is
intended as a power test but too few examinees complete most of it, the test
must also be considered speeded to some degree. A test is considered to be
essentially unspeeded by Educational Testing Service (ETS) criteria if
virtually all examinees reach 75 percent of the items and at least 80 percent
of examinees reach the last item (Hecht & Swineford, 1981; Swineford, 1974).
These speededness criteria are more appropriate for formula-scored tests, in
which examinees are penalized for incorrect responses. For rights-only scored
tests, such as the Test of English as a Foreign Language (TOEFL), examinees
are encouraged to respond to items even though these items have not truly been
qyqympted. Therefore, many responses at the end of the test may be random or
patterned responses. For this reason, the methods and criteria currently used
by ETS to assess whether a test is speeded likely underestimate the degree to
which a rights-only scored test or test section is actually speeded.

The purpose of the present investigation was to assess speededness on
Sections 2 and 3 of TOEFL using two exploratory methods that attempt to
account for the possibility that examinees respond randomly or in a patterned
fashion to the items at the end of these sections due to insufficient time.
(Since Section 1, Listening Comprehension, is paced by a recording and all
examinees are presented all the items, Section 1 cannot be considered speeded
according to the same criteria.) The intention was not to develop a new index
of speededness for TOEFL but to generate data that could be used to evaluate
whether the time limits for Section 2 and Section 3 are appropriate.

Approaches to the assessment of speededness have involved both single and
multiple test administrations. These approaches have been reviewed by Donlon
(1980) and Rindler (1979). The approach of Cronbach and Warrington (1951).is
a multiple administration approach that utilizes the correlation between speed
and power conditions for parallel forms of the same test. Cronbach and
Warrington define the index of speededness, Tau, as

Tau = 1

p
Bp

.rABt

rAB.rABtt pp

where the r's are correlations between scores for parallel forms of the same
test (A and B), and t and p refer to time limit (speed) and power conditions,
respectively. The index, a measure of the difference between time limit
and power measures represented by parallel tests, approaches zero as the
correlation between time limit and power true scores approaches 1.0.
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As a multiple administration approach, Cronbach and Warrington's

index is sensitive to the effects of time limits. However, because it is a

multiple administration approach, it is administratively impractical for many

testing programs. The Reilly-Donlon and biserial methods discussed by Donlon

(1980) attempt to estimate the time limit and power condition correlation in a

single test administration. Both these exploratory methods, which are not

discussed here, are dependent on the assumption of normality in the rate at

which examinees complete a test.

The single administration approaches of Stafford (1971) and Gulliksen

(1950) are functions of the number of not-reached items. Stafford's
speadednessquotientissimplyNR./(W.+0.-4-NR.),whereINTR.the number of

not-reacheditems(excludingomits),W.the number of incorrect responses,

and O. =, the number of omitted items (excluding not-reached items).

Gulliksen's ratios involve the standard deviation of the number of items not

answered correctly (sx) (which includes not-raached, omitted and incorrect

responses), the standard deviation of the number of items answered incorrectly

(s
w
), and the standard deviation of the number of items not reached (s

nr
). As

the value of the ratio s /s becomes very small, s becomes large and the
w x nr

test is a speed test. On the other hand, as srr /s becomes very small, sw

becomes large and the test is a power test. These two ratios, s /s and
w x

s
nr

/s
x

define the extent to which a test is measuring speed and power,

respectively.

Perhaps because of the difficulties inherent in interpreting Gulliksen's

ratios when the values of the ratios are high, ETS adopted a simple set of

guidelines for determining whether a test is a power test (Rindler, 1979).

The criteria for a power test are that virtually all examinees reach the first

75 percent of the items and at least 80 percent of the examinees complete the

test.

The problem with the above measures of speededness for rights-only scored

tests is that they are not sensitive enough to the possibility that some

portion of the examinee group did not have enough time to truly attempt the

items near the end of the test. In reality, some nonnegligible portion of the

examinee group may have responded with random or patterned responses to the

items at the end of the test or test section as the time limit approached.

For this reason, Rindler (1979) has criticized the single administration

approaches such as those of Gulliksen and Stafford and the ETS criteria.
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Bejar (1985) has developed indices for detecting speededness on TOEFL
that are sensitive to the random responses at the end of the test which may be
due to a lack of time. According to Bejar, a test is speeded if performance
on the most difficult items is not solely a function of ability. One index he
proposes compares the observed performance on the most difficult items of the
test to performance predicted by the item response theory model for these
items. Essentially, for many of the difficult items, if the observed
proportion of examinees responding correctly exceeds the proportion predicted
by the model, a section is considered by Bejar to be speeded.

The theory underlying Bejar's procedure was that on the difficult items,
lower ability examinees would perform better than predicted due to random or
patterned responding. However, by basing his index of item fit on all fifteen
examinee ability intervals of the IRT theta scale and on cases where predicted
performance was greater than observed perfc-mance, Bejar may have
incorporated sources of error into the index that might not be attributable to
speededness. Secolsky (1985) adapted Bejar's item level index and computed it
only on the lowest seven out of fifteen examinee ability intervals and only on
cases where observed performance was greater than predicted performance.

In the present study, two different applications of regression
analysis were employed in an attempt to determine if each of the two ETS
criteria for a speeded test has been met when taking random or patterned
responding into account. In addition, the indices suggested by Gulliksen
(1950) and Stafford (1971) were computed and the ETS criteria evaluated
without taking into account random or patterned responding. These latter
measures are presented in order to portray the extent to which Sections 2 and
3 of TOEFL are to be considered speeded according to the usual assessment of
speededness. The proportion of examinees responding to the last set of items
with the same response was also determined in an effort to evaluate the ETS
speededness criteria.

In the remainder of the report, the discussion is o ganized around the
questions posed by the two ETS criteria for an unspeeded test: (1) Have
virtually all of the examinees truly reached the first 75 percent of the
items? (2) Have 80 percent of the examinee group truly reached all of the
items?

Method

The techniques developed for the study were applied to four
administrations of TOEFL. Two administrations were pretest administrations
(Administration I and Administration II), and two administrations were
non-pretest administrations (Administration III and Administration IV) . In
pretest administrations, pretest items are interspersed in the set of
operational items for Sections 2 and 3. Section 1 (Tistening Comprehension)
is paced by a recording, and therefore the rate of responding is held
constant. For pretest administrations, examinees are given 35 minutes to

BEST COPY AVAILABLE



answer 60 items for Section 2 (Structure and Written Expression) and 65
minutes to answer 90 items for Section 3 (Reading Comprehension and
Vocabulary). For the non-pretest administrations, e'/aminees are given 25
minutes to answer 40 items for Section 2 and 45 minutes to answer 60 items for
Section 3.

For the pretest administrations, the examinees selected for the study
were those who were administered test forms with the items in the same
order. (Items appear in different orders in other, scrambled forms.) For

Administration I, the results are based on the responses of 1,624 examinc ;

for Administration II, results are based on the responses of 1,042 examinees.
Likewise, for the two non-pretest administrations, the examinees selected for
the study had taken the same test format. For Administration III, results are
based on the responses of 2,766 examinees, while for Administration IV,
results are based on the responses of 3,728 examinees. Since the test formats
are spiraled (rotated) in operational administrations, the four groups of
examinees can be considered spaced samples of the total group of test takers
for the respective administrations.

Foreign examinees are not administered pretest items. Therefore, pretest
administration analyses are based only on examinees tested at domestic
centers. For the non-pretest administrations, however, analyses are based on
both domestic and foreign examinees.

Determining Whether Virtually All Examinees Reached the First 75 Percent of
the Items

To answer the first question (Did virtually all examinees complete the
first 75 percent of the items?), regression analyses were employed. First,

simple linear regression was performed using the scores on the last 25 percent
of the items in each section as the criterion. A second regression analysis
was performed using as the criterion scores on approximately the 15 percent of

items immediately preceding the last 25 percent of the items. In both cases,

the predictor variable was the score on the set of items representing
approximately the first 60 percent of the items in each section. The raw
score for the predictor is very unlikely to be affected by speededness since
the first 60 percent of the items are not located near the end of the section.
By performing separate linear regressions, predicted scores were obtained for
both the last 25 percent of items and the immediately preceding 15 percent of
items.

For Section 2, the raw score for the first 60 percent of items (X) (the
predictor) was based on responses to two item types (Structure and Writi.en
Expression). Support for including the item scores from two different Ltem
types in the predictor stems from the fact that scores for these two typas
have been typically highly correlated (about r .90) (see, for example,

Hicks, Secolsky & Skelton, 1987). Therefore, including items from a different
item type in the predictor does not seem to present a serious problem. As

with Section 2, the first set of items of Section 3 was based on two different
item types (Vocabulary and Reading Comprehension). The corrected correlation
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typically found between Vocabulary and Reading Comprehension is about .90
(see, for example, Hicks, Secolsky & Skelton, 1987). The numbers and
percentages of items in the first, middle, and last sets of items are
presented in Table 1 for pretest and non-pretest administrations.

Table 1
Numbers and Percentages of Items in the First, Middle, and Last

Item Sets for Pretest and Non-Pretest Administrations

Pretest Administrations (Admin. I and Admin. II)

Section 2
No. of %

Items

Section 3
No. of %

Items

First 34 56.7 56 62.2

Middle 11 18.3 11 12.2

Last 15 25.0 23 25.6

Non-Pretest Administrations (Admin. III and Admin. IV)

Section 2 Section 3
No. of % No. of %

Items Items

First 23 57.5 37 61.7

Middle 7 17.5 8 13.3

Last 10 25.0 15 25.0

After predicted scores were obtained on the last set of items (Y
last

) and

theimmediatelyprecedingsetofitems(Y.), residuals were computed for
mid

both regressions and then standardized. The standardized residual is

z (Y - Y)/s , where s is the standard error of estimate. Assuming that
y.x y.x

the errors in prediction are normally distributed, probabilities can be
computed that an examinee's observed score falls within or outside some
specified range. To conclude that virtually all examinees completed the first
75 percent of the items (the first speededness criterion), the proportion of
examinees with standardized residuals (z

mid
and z

last
) both below some

criterion (such as z -1.645) must be small. If Y
mid

and Y
last

are both
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improbably low relative to their predicted counterparts, where there is less
than approximately a 5 percent chance of obtaining each score by chance alone,
it is likely that these examinees either responded in a random or patterned
fashion or did not reach the last 25 percent of the items. Random or
patterned responding to the last 25 percent of the items is likely due to
speededness. However, it is also possible that examinees responded in such a
way because the items were too difficult. An index of speededness for this
criterion was computed by dividing the proportion of examinees with z's below
-1.645 on both item sets by the proportion of examinees with z's below -1.645
on either the last or middle item set, whichever corresponding proportion was
smaller. The index ranges from approximately 0 to 1.0.

Since it might be difficult for low-ability examinees to score
significantly below predicted scores, the proportion of examinees with
observed scores on both middle and last item sets significantly above
predicted scores was also determined. These examinees had standardized
residuals above z = +1.645 for both the middle and last item sets. Along the
line of Bejar's (1985) work, these proportions represent lower-ability
examinees performing better than predicted on the difficult items at the end
of the section. As with the proportion of examinees with z's below -1.645, an
index of speededness was computed as the proportion of examinees with z's
above +1.645 for both the middle and last item sets by dividing the proportion
by either the proportion for the middle item set or the last item set,
whichever was smaller. Both the proportions (those below z = -1.645 and those
above z = +1.645) were compared to the proportion of examinees that reached
the 75 percent point on the sections and the numbers and proportions of
examinees that responded with the same response (e.g. A,A,A....) to all of the
last 25 percent of the items.

Determining Whether 80 Percent of Examinees Reached the Last Set of Items

The second part of the study involved answering the question of whether
80 percent of the examinee group truly completed the last set of items in each
section. The technique used to answer this question also employed regression
analysis. The technique capitalized on the fact that both Sections 2 and 3 of
TOEFL both contain two parts with items in each part loosely sequenced so as
to increase in order of difficulty. While it was possible to determine the
relative extent to which examinees completed the last sets of items in the
sections, it was not totally possible with the procedure to determine
precisely the percentage of examinees that truly reached the last set of
items. To support the validity of the results obtained from using this
procedure, data were collected on the proportion of examinees that did not
reach the last item as well as the proporti'm of examinees that responded to
the last set of items with the same response.

With this procedure, for both Sections 2 and 3, for both pretest and
non-pretest administrations, three raw scores were obtained. One score (YI)
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was based on responses to the last six items in the sections (Written
Expression items for Section 2 and Reading Comprehension items for Section 3).
These items are typically the most difficult items in the second parts of the

sections. For these items, mean deltas
1
were computed after adjusting for

dropout (i.e., examinees who did not reach the items). A second score (Y2)

was computed for a set of six equally difficult items from the first and
middle parts of the sections. A third score (X) was based on responses to the
remaining items, which consisted of both item types and excluded items that
had been contained in the last 25 percent of the items in the sections.
Twenty-five percent was used as a cut-off to ensure that the scores for the
predictor items were likely to be unaffected by speededness, especially if the
sections were found not to be speeded according to the speededness criterion
that virtually all examinees reached the 75 percent point for the section.
Table 2 contains the deltas for the items on which Yl and Y

2
scores were based

for each administration.

Y
2

scores were then regressed onto X. From the regression equation,

predicted scores (Y
2

) were computed. Also computed was the standard error of

estimate, s which was computed as s
y2,xy.x'

(1 r2
y2.x

)1/2. Instead of

then computing standardized residuals for observed Y
2

scores, standardized

residuals were computed by substituting Y
1

scores for Y
2

scores. If

standardized residuals were computed for Y
2

scores, 5 percent of observed

scores would be expected to be significantly below their predicted
counterparts using a z score of -1.645. However, if so-called pseudo
standardized residuals were computed using the observed Y

1
scores, the

proporticn of examinees with pseudo standardized residuals below z' -1.645

would be greater than .05 if random or patterned responding was occurring due
to speededness. The pseudo standardized residuals are computed using the

observed Y
1

score, the predicted Y score and the standard error of estimate

for Y
2

. Or,

s
y2'x

1
Delta is an index of item difficulty used at Educational Testing Service.
It is a function of the proportion of examinees correctly responding to an
item. In practice, the index ranges from 3.5 (easy) to 22.5 (difficult).
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Table 2
Deltas for Last Six Items of Section and Six

Difficult Items from First and Middle Parts of Section for
Sections 2 and 3 of TOEFL for Four Administrations

Section 2
Administration I

Deltas for First Set Deltas for Last

of Six Items Six Items

Struct. & W. E. Written Exp.

11.4
13.3
12.8
13.2
12.2
12.3

12.4
12.7
14.6
14.9
9.3

12.1

Mean 12.53 Mean 12.67

Administration II

11.8 13.5

11.5 11.0

14.5 12.5

12.6 15.3

13.2 13.4

14.0 12.2

Mean 12.93 Mean 12.98

Administration III

9.0 11.0

10.7 8.9

11.4 12.0

12.1 11.2

12.7 12.1

8.1 8.7

Mean 10.66 Mean 10.65

Administration IV

13.2 13.7

16.0 13.6

10.8 13.8

11.4 12.7

11.4 12.1

13.3 11.4

Mean 12.68 Mean 12.88
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Table 2 (continued)

Section 3
Administration I

Deltas for First Set Deltas for Last
of Six Items Six Items

Vocab. & R.C. Reading Comp.
3.4 13.3

12.3 12.1
14.2 12.6
15.3 14.2
11.4 13.0
11.4 11.2

Mean 13.00 Mean 12.95

Administrat:,n II

11.2 12.7
13.6 11.9
15.3 12.2
14.3 13.7
13.2 14.9
11.8 14.0

Mean 13.23 Mean 13.23

Administration III

12.0 11.2
12.0 13.8
12.9 11.6
11.5 10.4
12.6 11.8
11.7 13.8

Mean 12.12 Mean 12.10

Administration IV

12.4 11.7
13.7 11.5
13.9 14.1
13.6 15.2
13.8 14.6
13.3 14.5

Mean 13.45 Mean 13.60
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The standardized residuals are pseudo residuals in the sense that the
observed scores are based on the last six items in the section and the
predicted scores and standard error of estimate are based on the six equally
difficult items from the first part of the section. Since observed and
predicted scores are based on different sets of items, the proportion of
examinees with pseudo standardized residuals below, say, z' = -1.645 can
exceed .05 even if the errors in prediction are normally distributed. Because
item difficulty is to some extent being controlled, the proportion of
examinees with pseudo standardized residuals below z' = -1.645 in excess of
.05 may be an indication of the extent to which the section is speeded, which
includes the possibility that examinees responded with random or patterned
responses to the items at the end of the section. Random or patterned
responding at the end of the test would be an indication that either examinees
did not have enough time to complete the items or that examinees found the
items so difficult they could not eliminate any distractors.

The assessment of speededness for the second speededness criterion does
not appear to enable the detection of speededness for examinees with very low
scores on the predictor, X. Therefore, the obtained proportion of examinees

with Y
1

scores significantly below Y
2

scores should be viewed as an

underestimate. An adjustment is therefore necessary for the inability of the
second procedure to detect speededness for low-scoring examinees.

The adjustment consists of lowering the proportion of examinees with
pseudo standardized residuals below z' -1.645 required to claim a section is
speeded according to the second speededness criterion. Instead of claiming a
section is speeded if more than 25 percent of examinees have Y

1
scores

significantly below Y
2

scores, a lower percentage is required. Therefore, to

make the claim that fewer than 80 percent of examinees truly completed the
last six items, more than approximately 10-15 percent of examinees would have
to have obtained values of z' below -1.645. The 25 percent criterion was
derived from adding 20 percent to the 5 percent of the distribution that would
be expected if there were no differences between Y/ scores and Y

2
scores. The

10-15 percent criterion was derived from taking into account the fact that the
proportion of examinees with pseudo standardized residuals below z' = -1.645
might be an underestimate of the pool of potentially affected examinees.
However, the 10-15 percent criterion must be viewed as an extremely rough
estimate of the proportion needed to claim a section is speeded, since the
second procedure is actually best suited to provide the relative extent to
which the sections are speeded and cannot pinpoint the exact percentage of
examine3s truly completing each section.
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As part of the analysis, an examination was also made of the proportion
of examinees with pseudo standardized residuals above z' +1.645. This made

it possible to detect speededness for low-scoring examinees along the line of
Bejar's (1985) work. Significantly higher performance on the last set of six
items than predicted for the first set of six items would logically be
attributable to random or patterned responding, whereby examinees did not have
the time to select the most attractive distractor as their choice of the best
answer.

The method for assessing speededness according to the second speededness
criterion was to regress scores based on a set of items from mostly one item
type onto a criterion and to compute standardized residuals using a second
item type. This did not seem to pose a problem since the scores on the two
parts of each section are highly correlated (about r .90 or greater). The

values obtained from the regression procedure used to evaluate the second
speededness criterion were compared to Gulliksen's (1950) index of
speededness, Stafford's (1971) speededness quotient, the proportion of
examinees responding systematically with the same response to the last items
in the section, and the ETS criterion of the proportion of examinees reaching
the last item in the section without accounting for random or patterned
responding.

Results

To What Extent Did Virtually All Examinees Reach the 75 Percent Point on the

Sections?

Tables 3 and 4 pre::ent the numbers and proportions of examinees with
standardized residuals below z = -1.645 and above z +1.645 for the middle,
last, and both middle and last item sets for Sections 2 and 3 of TOEFL. As

can be seen from these data, the proportions of examinees with standardized
residuals below z = -1.645 on both middle and last item sets range from .009
to .015 for Section 2 and from .010 to .016 for Section 3. This indicates
that relatively small proportions of the same examinees scored lower than
predicted on both the middle and last item sets. The index obtained by
dividing the proportion of examinees scoring significantly below predicted on
both item sets by the proportion of examinees scoring significantly below
predicted on either item set, whichever was smaller, can range from
approximately 0 to 1.0. The values for the index were relatively low, from
.159 to .234 for Section 2 and from .139 to .250 for Section 3.

BEST COPY AVAILABLE
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Table 3
Numbers and Pioportions of Examinees with Standardized Residuals

Below z -1.645 and Above z - +1.645 for Middle, Last, and
Both W.ddle and Last Item Sets for Section 2 of TOEFL

for Four Administrations

Admin. I (n - 1624)

Pretest Administrations

above
Prop.

above Index
Prop.

n below below index n

Middle Item Set 106 .065 63 .039

Last Item Set 93 .057 53 .033

Both Item Sets 20 .012 .216 12 .007 .224

Admin. II (n - 1042)
Middle Item Set 63 .060 30 .029

Last Item Set 58 .056 36 .035

Both Item Sets 13 .012 .223 3 .003 .099

Non-Pretest Administrations
Admin. III (n - 2766)
Middle Item Set 186 .067 117 .042

Last Item Set 180 .065 71 .026

Both Item Sets 42 .015 .234 17 .006 .236

Admin. IV (n - 3728)
Middle Item Set 228 .061 124 .033

Last Item Set 221 .059 107 .029

Both Item Sets 35 .009 .159 11 .003 .102

As for differences between pretest and non-pretest administrations for
the first speededness criterion that virtually all examinees reach the 75
percent point on each of the sections, no clear pattern emerged. From these
data, it does not appear that the sections were speeded according to the first
speededness criterion.
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Table 4

Numbers and Proportions of Examinees with Standardized Residuals

Below z - -1.645 and Above z +1.645 for Middle, Last, and

Both Middle and Last Item Sets for Section 3 of TOEFL

for Four Administrations

Admin. I (n - 1624)

Pretest Administrations

above
Prop.
above Index

Prop.

n below below Index n

Middle Item Set 104 .064 58 .036

Last Item Set 119 .073 35 .022

Both Item Sets 26 .016 .250 2 .001 .057

Admin. II (n = 1042)
Middle Item Set 72 .069 31 .030

Last Item Set 112 .107 99 .095

Both Item Sets 10 .010 .139 6 .006 .192

Non-Pretest Administrations

Admin. III (n - 2766)
Middle Item Set 163 .059 109 .039

Last Item Set 176 .064 86 .031

Both Item Sets 37 .013 .227 16 .006 .187

Admin. IV (n - 3728)
Middle Item Set 229 .061 141 .038

Last Item Set 230 .062 128 .034

Both Item Sets 48 .013 .211 13 .003 .103

The numbers and proportions of exalhinees with standardized residuals

above z - +1.645 were also computed for each section for each administration.

These results also appear to be in the "safe" range for these sections. A

relatively small proportion of apparently lower-ability examinees scored

significantly higher than predicted on both the middle and last item sets.

The fact that smaller proportions of examinees had standardized residuals

above z - +1.645 than below z -1.645 suggests that the distribution of the

errors in prediction may have been positively skewed. Other data that can be

brought to bear on whether the sections were speeded according to the first

speededness criterion are the proportions of examinees reaching the 75 percent

point on each section. These.data are contained in Table 5.
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Table 5
Percentage Completing Section, Percentage Completing 75 Percent of Section,

Number of Items Reached by 80 Percent of Examinees, Gulliksen's
Index of Speededness, and Stafford's Speededness Quotient

for Section 2 and Section 3

Section 2

Speededness Measure Admin. I Admin. II Admin. III Admin. IV

Percentage Completing Section 98.4 98.2 99.1 98.4

Percentage Completing 75 99.7 99.8 99.8 99.8

Percent of Section

Number of Items Reached by 80 60 60 40 40

Percent of Examinees

Gulliksen's Index of
Speededness

Stafford's Speededness .01

Quotient

.03 .02 .02 .02

Section 3

.01 .01 .01

Admin. I Admin. II Admin. III Admin. IV
S_peededness Measure

Percentage Completing Section 92.2 93.2 96.4 94.5

Percentage Completing 75 99.6 99.8 99.6 99.7

Percent of Section

Number of Items Reached by 80 90 90 60 60

Percent of Examinees

Gulliksen's Index
of Speededness

.08 .03 .02 .04

Stafford's Speededness
Quotient .03 .02 .02 .02

Table 5 shows the percentage completing 75 percent of the section for
Sections 2 and 3. The percentages are very high and, as a set, quite
homogeneous: 99.7 percent 99.8 percent for Section 2 and 99.6 percent -

99.8 percent for Section 3. However, these data do not include examinees who
may have responded randomly or with patterned responses to the items at the
end of the section as the time limit approached, and therefore cannot be
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considered a pure indication of speededness, especially for a rights-only
scored test. More realistically, some portion of the examinee group may not
have reached the 75 percent point on the test. This is supported by the
the number and proport!an of examinees that responded with the same response
to the last 25 percent of items in each of the sections. Table 6 presents

these data.

Table 6
Numbers and Proportions of Examinees Indicating the
Same Response to the Last 25 Percent of Items for

Sections 2 and 3 of TOEFL for Four Administrations

Pretest Administrations

Section 2 Section 3

Number of Number of

Successive Successive

Identical Identical

Administration Responses i Prop. Responses Prop.

Administration I 15 11 .007 23 7 .004

Administration II 15 4 .004 23 5 .005

Non-Pretest Administrations

Administration III 10 3 .001 15 4 .001

Administration IV 10 11 .003 15 13 .003

As can be seen from Table 6, a very small proportion of examinees
responded with the same response to the last 25 percent of the items in each

section. These data provide an indication that some very small proportion of
examinees may have guessed randomly at the last 25 percent of items. The data

would more likely reflect the presence or absence of speededness if one added

to it: (1) the proportion of examinees that responded in a random or patterned
fashion without responding with the same response, (2) the proportion that did
not reach the 75 percent point (i.e., failed to respond to thc last 25 percent
of items), and (3) the proportion of examinees that in some combination
responded randomly, in a patterned fashion, or failed to respond to the last

25 percent of items. However, such occurrences do not appear widespread
enough to claim the sections were speeded according to the first speededness
criterion. On the average, 99.7 percent of examinees reached the last 25
percent of items (from Table 5), and, at most, only .7 percent of examinees
responded with the same response to the last 25 percent of items. In total,

it can be roughly estimated that slightly more than 1 percent of the examinee
group did not truly reach the last 25 percent of items in the sections. It
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appears that this percentage is associated with the pretest administrations
rather than the non-pretest administrations. For the non-pretest
administrations, the proportion of examinees that did not truly reach the 75
percent point appears to be less than 1 percent.

To What Extent Did 80 Percent of Examinees Reach the Last Set of Items?

While it was not possible to determine the exact percentage of examinees
that truly completed each of the sections, it was possible to generate data to
indicate the relative extent to which examinees completed the sections.
Tables 7 and 8 present the numbers and proportions of examinees with pseudo
standardized residuals below z' -1.645 and above z' = +1.645 for Sections 2
and 3, respectively, of TOEFL for four administrations.

Table 7
Numbers and Proportions of Examinees With Standardized

Residuals and Pseudo Standardized Residuals Below z -1.645 and
Above z = +1.645 for Section 2 of TOEFL for Four Administrations

Pretest

n below
Prop.

below n above
Prop.

aboveAdministration

Admin. I (n = 1624)
Standardized Residual 93 .057 47 .029

Pseudo Stand. Residual 102 .062 39 .024

Admin. II (n 1042)
Standardized Residual 65 .062 27 .026

Pseudo Stand. Residual 93 .089 37 .036

Non-Pretest
Administration

Admin. III (n = 2766)
Standardized Residual 188 .067 99 .036

Pseudo Stand. Residual 274 .099 105 .038

Admin. IV (n 3728)

Standardized Residual 197 .053 263 .071

Pseudo Stand. Residual 361 .097 332 .089
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Table 8
Numbers and Proportions of Examinees With Standardized Residuals

and Pseudo Standardized Residuals Below z -1.645 and Above
z +1.645 for Section 3 of TOEFL for Four Administrations

Pretest
n below

Prop.

below n above
Prop.

aboveAdministration

Admin. I (n = 1624)
Standardized Residual 82 .050 73 .045

Pseudo Stand. Residual 264 163 121 .075

Admin. II (n = 1042)
Standardized Residual 57 .055 47 .045

Pseudo Stand. Residual 113 .108 62 .060

Non-pretest Administration

Admin. III (n 2766)

Standardized Residual 170 .061 72 .026

Pseudo Stand. Residual 204 .074 80 .029

Admin. IV (n 3728)

Standardized Residual 182 .049 158 .042

Pseudo Stand. Residual 289 .076 185 .050

The highest proportions of examinees with pseudo standardized residuals
below z' -1.645 were for Section 3 for Administration I (.163), a pretest
administration and Section 3 for Administration II (.108), also a pretest
administration. For the other sections, the proportion of examinees with
pseudo standardized residuals below z' -1.645 was below .10. For sections
for those administrations for which fewer than 10 percent of the examinees
obtained pseudo standardized residuals below z' -1.645, observed scores for
the six difficult items at the end of the sections were not much lower than
would be expected using observed scores for the six equally difficult items
from the first part of the sections.

Before discussing whether the TOEFL sections were speeded according to
the second speededness criterion -- that 80 percent of examinees complete the
section it seems appropriate to discuss those sections with the highest
proportions of examinees with pseudo standardized residuals below z' -1.645.

To assist in evaluating the relative extent to which the sections may be truly

BEJT COPY AVAILABLE
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speeded, the reader is referred to Table 9, which presents the numbers and
proportions of examinees indicating the same response for the last four, five,
and six items for Sections 2 and 3.

Table 9
Numbers and Proportions of Examinees Indicating

the Same Responses to the Last Four, Five,
and Six Items for Sections 2 and 3
of TOEFL for Four Administrations

Section 2

Administration
Last Four Items Last Five Items Last Six Items

Prop. Prop. n Prop.

Admin. I (n = 1624) 64 .039 57 .035 43 .026

Admin. II (n = 1042) 62 .060 47 .045 22 .031

Admin. III (n = 2766) 128 .046 110 .040 30 .011

Admin. IV (n 3728) 73 .020 48 .013 33 .009

Section 3

n_ Prep. n Prun n Prop.

Admin. I (n 1624) 206 .127 136 .102 145 .089

Admin. II (n 1042) 115 .110 97 .093 73 .070

Admin. III (n 2766) 117 .042 87 .031 73 .026

Admin. IV (n 3728) 260 .070 197 .053 144 .039

For Section 3 for both pretest administrations (Administration I and
Administration II), examinees scored somewhat lower on the last set of six
items than was predicted for them on the first set of six items. The
proportion of examinees with pseudo standardized residuals below z' -1.645
for Administration I was highest (.163) (see Table 8). From Table 2, it can
he observed that the mean delta for the first and last sets of six items were
closely matched, with the mean delta for the first item set only slightly
exceeding the mean delta for the last item set. From Table 9, one can see
that Administration I also had the highest proportion of examinees with
successive identical responses to the last six items (.089). This
corres7ondence also held for Section 3 of Administration II. For
Administration II, the proportion of examinees with pseudo standardized
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residuals below z' -1.645 was second highest (.108) (see Table 8), while the
proportion of examinees with successive identical responses to the last six

items was second highest (.070).

The pattern does not hold for Section 2. In fact, a negative
relationship can be roughly observed for Section 2 between the proportion of

examinees with pseudo standardized residuals below z' -1.645 and the number

of examinees with successive identical responses to the last four items. For

Section 2 for Administration II, the proportion of examinees with pseudo
standardized residuals below z' -1.645 was .089 (see Table 7), while there

were 62 examinees (.060) who responded with identical responses to the last

four items. For Administration III, the proportion of examinees with pseudo
standardized residuals below z' = -1.645 was .099, while the number of
examinees with identical responses to the last four items was 128 (.046). The

proportion of examinees with pseudo standardized residuals below z' -1.645

for Administration IV (.097) may be due to the fact that, for this section,

the matching of deltas for the item sets was poorest (see Table 2). With the

items at the end of the section on the average considerably more difficult,

the observed scores for this item set would likely be lower, thereby resulting

in a greater proportion of examinees with pseudo standardized residuals below

z' = -1.645. It is likely that the proportion would be lower if the item sets

were matched more closely in terms of mean delta.

Based on the results, if the number of successive identical responses at
the end of a section can be considered a rough indicator of the relative

extent to which random or patterned responding is occurring due to

speededness, then proportions of examinees with pseudo standardized residuals

below a certain z' score may hold promise, when applicable, for identifying

potentially speeded sections. However, one must also consider the possibility
that examinees responded in a patterned fashion at the end of a section

because the items at the end are the most difficult. One problem with the

second procedure, of course, is the difficulty in finding an adequate match

fur the last item set in terms of mean item difficulty. A second problem lies

in determining how great the proportion must be before a section can be

considered speeded according to the second speededness criterion (i.e., that

80 percent of examinees complete the section).

Other data that have traditionally had a bearing on the question of

speededness are contained in Table 5. These measures are the percentage

completing the section, number of items reached by 80 percent of the

examinees, Culliksen's index of speededness, and Stafford's speededness

quotient. As can be seen from the table, Section 3 appears slightly more

speeded than Section 2 according to the second speededness criterion. Also,

in agreement with the procedures developed for this study, for Section 3, the

pretest administrations appear to be more speeded than the non-pretest

administrations.
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As for addressing the question of whether the sections are speeded in
absolute terms according to the second speededness criterion, it is not yet
possible to make a definitive determination. However, it can be said that
Section 3 for pretest administrations appears more speeded than the other
sections. If one were to use the cut-off of 10-15 percent to claim a section
was speeded, Section 3 for Administration I and Section 3 for Administration
II may have been slightly speeded. The proportion of examinees with pseudo
standardized residuals below z' -1.645 for Administration I was .163 (see
Table 8). The proportion of examinees with pseudo standardized residuals
below z' -1.645 for Administration II was .108. However, without guidelines
connecting the proportions of examinees with pseudo standardized residuals
below z' = -1.645 with proportions of examinees completing a section, it is
difficult to know if the sections were speeded in absolute terms. Data that
tend to corroborate the tentative conclusion that Section 3 pretest
administrations were slightly speeded are based on the proportion of examinees
completing these sections and the proportion of examinees responding with
identical responses to the last four items. Of the 1,624 examinees included
in the group that took Administration I, 206 examinees or 12.7 percent
responded with the same response to the last four items of Section 3. For
Administration II, this figure was 11 percent. If one added to these figures
the proportion of examinees that did not complete each of the sections
(100 percent 92.2 percent = 7.8 percent for Administration I and
100 percent 93.2 percent 6.8 percent for Administration II), the
percentages would rise to 20.5 percent for Administration I and 17.8 percent
for Administration II. Since these figures still do not include the
proportion of examinees that may have responded in a random or patterned
fashion to the last set of items in the section without having responded with
the same response, the proportions truly reaching the last set of items for
both Administration I and Administration II may not have exceeded 80 percent.

From the results, it appears that 80 percent or more of the examinee
group truly completed Section 2 for all four administrations. In addition,
Section 3 non-pretest administrations did not appear to be speeded according
to this criterion. For these sections, the pseudo standardized residuals were
less than .10. The percentages of examinees not completing each section, the
traditional measures of speededness, and the proportion of examinees
responding with the same response tended to confirm this finding.

Discussion

At present, most speededness measures are based on the noticn that
speededness is present only when examinees fail to respond to items at the end
of the test or test section. For rights-only scored tests such as TOEFL,
however, it is possible that some portion of the examinee group responds in a

random or patterned fashion to unconsidered items at the end of the test as
the time limit approaches. For this reason, present methods for assessing
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speededness are likely to underestimate the degree to which a test or section
is actually speeded. The present study utilized two exploratory yet
relatively simnle approaches to the problem of assessing the extent to which
the TOEFL is truly speeded according to established criteria.

To address the question of whether virtually all examinees reached the
75 percent point on the test, Sections 2 and 3 of TOEFL for four
administrations were divided into three item sets. The procedure applied was

based on the premise that if an examinee scored lower than predicted on botL
the last and middle item sets, it was possible that the examinee may have
either "not reached" the last 25 percent of items or guessed randomly at these

items. While there was evidence that examinees either did not reach the last
25 percent of items or responded in a patterned fashion to these items, the
problem was not widespread enough to warrant a claim that the sections were
speeded. For the two non-pretest administrations, there is virtually no
evidence of speededness according to the first speededness criterion. To

support the claim that the sections were not speeded according to the first
speededness criterion, an examination was also made of the proportion of
examinees reaching the 75 percent point on the test as well as the proportion
of examinees that responded with the same response to the last 25 percent of
the items. These data both indicate that a very small proportion of examinees
did not truly reach the 75 percent point. If one were to interpret the
criterion strictly, perhaps it could be said that the pretest administrations
are very slightly speeded. However, because there are potentially other
reasons such as item difficulty and motivational factors, that may be related
to the fact that examinees did not truly reach the 75 percent point, a claim
that the pretest administration sections were not speeded according to the
first speededness criterion is more plausible.

The second procedure addressed the question of whether at least 80
percent of examinees truly completed each of the sections. While the first

procedure may be applicable to other testing programs, the second procedure is
limited in use to tests that either have two or more parts or do not have
items ordered in terms of increasing difficulty. The second procedure entails
matching, with respect to item difficulty, the set of items at the end of the
section with items near the beginning or middle of the section. Essentially,

the procedure is based on the proportion of examinees that score lower on the
last set of six items than predicted for the first set of six items. If the

item sets were perfectly matched and scores for the item sets were perfectly
correlated, it would be expected that the two item sets produce identical
results in terms of the proportions of examinees with standardized residuals
below a certain value of z'. However, if the item sets are matched only
in terms of mean difficulty, it is possible that the distribution of scores
for the two item sets can differ in terms of variability, skewness, and
kurtosis. If examinees were affected by speededness at the end of a section,
their observed scores on the last item set would likely be lower than
predicted for the first item set. Therefore, there is a greater likelihood

that examinees would obtain standardized residuals below z' = -1.645.
Assuming mean deltas are equal for the two item sets, other examinees
unaffected by speededness would likely score higher on the last item set. The
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result would be a more platykurtic distribution of residuals for the last item
set than for the first item set. The resulting proportion of examinees with
pseudo standardized residuals below z' -1.645 may, therefore, take on values
greater than .05.

From the results of the study, it appears possible that, for
Administrations I and II, fewer than 80 percent of examinees truly completed
Section III. These sections had pseudo standardized residuals above .10.
However, there are potentially a number of factcrs that would tend to reduce
the proportion not truly reaching the last set of items. One possibility is
that some portion of the examinee group responded with the same response to
the last four items because the four successive identical responses were
perceived to be the best choices as answers to the last four questions. A
second factor has to do with whether the examinees responded with the same
response because the last questions were very difficult; the eKaminees had
enough time but guessed blindly at each item with the same reLtonse.

If one can assume that random or patterned responding is due to
speededness, one can safely assert that Section 3 pretest administrations
were slightly speeded according to the second speededness criterion. However,
one cannot be sure that patterns or omissions at the end of the section
constitutE a speededness effect, especially given tLe graduated difficulty of
the items. Nevertheless, speededness cannot be ruled out as a possible cause.
The items in the second part of Section 3 are reading comprehension items,
which take more time per item since examinees must read a passage, then read
the items associated with the passage, and then, in many cases, refer back to
the passage. Possibly, because there are 45 reading comprehension items in
Section 3 pretest administrations, less than 80 percent of the examinee group
appears to have truly completed the section in at least one of the two pretest
administrations studied.

Although the results for both procedures appear reasonable, some problems
exist for these procedures. For both procedures, there is the problem of
test-taking style. Both procedures assume that the items are answered in
sequence. However, it is likely that some portion of the examinee group goes
through the test quickly, omitting items about which they are unsure and
returning to these items at the end of the time limit. While it may be more
likely that items at the end of the test or test section are not answered or
responded to randomly, there is nonetheless some portion of the examinee group
that responds randomly to items in the middle of the test or test section.

A problem with the first procedure is that the measure appears to reach a
limit in the proportion of examinees that can be identified with z's below
-1.645 on both middle and last item sets. When the proportion of examinees
affected by speededness is large, the procedure becomes less effective.
However, the procedure appears ideal when testing whether some relatively
small proportion of the examinee group (25 percent or less) is affected by
speededness on at least the last 25 percent of the items. The procedure is
also more effective when the middle and last item sets are large enough so
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that a sizable portion of the examinee group can obtain observed scores
significantly below predicted scores. A second limitation of the second
procedure lies in its inability to detect speededness when responses to both
the first and last sets of six items are affected by speededness.

Contrary to what one might think, the procedures themselves do not appear
to be adversely affected by the potential confounding of item difficulty and

speededness. With the first procedure, the difficulty of items is taken into
account by the simple linear regression of the scores for the last item set
onto the scores for the first item set. For the second procedure, by matching
the first and Jast sets of six items in mean item difficulty, the procedure
detects that portion of the difficulty of the last item set that may be
attributable to speededness.

The methods used in conducting this study were exploratory and, in many

ways, specific to TOEFL. The first procedure was intended to detect whether a
relatively small proportion of the examinee group did not reach the 75 percent

point on each section. In addition, it was necessary for the sections to
contain enough items so examinees could score significantly below predicted
scores on both middle and last item sets. The second procedure was specific
to TOEFL in that it WL3 necessary to match in terms of mean difficulty the

items at the end of the sections with items near the beginning and middle of
the sections. To bolster the validity of decisions made with these
procedures, it is recommended that an examination be made of the percentage
not completing each section as well as the proportion of examinees that

respond to the last set of items with the same response. A single generalized
index of speededness has yet to be developed which can account for random or

patterned responding.

Recommendation

The results of the study suggest that Section 3 for pretest
administrations may be slightly speeded according to the second speededness

criterion. It is possible that 80 percent or more of the examinee group did
not truly complete the section within the given time limit. However, it must

be noted that the criteria against which TOEFL is being assessed for
speededness are in some sense arbitrary. Why is 80 percent completing the

test the standard for a nonspeeded test? Swineford (1974) contends that the
80 percent who finish the test on time are likely to include all the able
examinees, while the other 20 percent of examinees would be unlikely to
increase their scores if the time limit were extended. If one were to accept

the standard, it would be recommended that another investigation (e.g.,
survey, observational study) be conducted that more directly determines the

extent of the problem. If the findings of this study are confirmed, it would
be recommended that the TOEFL program investigate ways to increase the amount
of time allotted per item. The time limit for Section 3 pretest
administrations could, for example, be extended slightly from 65 minutes to

between 68 and 70 minutes. An increase of five minutes would result in an
increase in the number of seconds per item for Section 3 pretest
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administrations from 43.3 to 46.7. This compares to 45 seconds, which is
presently the number of seconds allotted each item for Section 3 non-pretest
administrations, which consiSt of 60 items (30 vocabulary and 30 reading

comprehension).
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